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Background. Tuberculosis (TB) is an important public health concern in Nigeria. TB-associated stigma could lead to delayed
diagnosis and care, treatment default, and multidrug resistance. Understanding of TB-associated stigma is therefore important
for TB control. The study is aimed at determining and comparing the knowledge, attitude, and determinants of TB-associated
stigma. Methodology. This was a comparative cross-sectional study among adults in urban and rural areas of Lagos State,
Nigeria. Respondents were selected through a multistage sampling technique and interviewed using a semistructured
questionnaire, which contained the Explanatory Model Interviewed Catalogue (EMIC) stigma scale. IBM SPSS Statistics
Software package version 20 was used for analysis. Results. A total of 790 respondents were interviewed. High proportions of
respondents in rural and urban areas were aware of TB (97.5% and 99.2%, respectively). Respondents in the urban areas had
overall better knowledge of TB compared to the rural areas (59.4% vs. 23%; p < 0:001), while respondents in the rural areas had
a better attitude to TB (60.5% vs. 49.9%; p = 0:002). The majority of respondents in rural and urban areas had TB-associated
stigma (93% and 95.7%, respectively). The mean stigma score was higher in the urban compared to rural areas (17:43 ± 6:012
and 16:54 ± 6:324, respectively, p = 0:046). Marital status and ethnicity were the predictors of TB-associated stigma in the rural
communities (AOR-0.257; CI-0.086-0.761; p = 0:014 and AOR–3.09; CI-1.087-8.812; p = 0:034, respectively), while average
monthly income and age of respondents were the predictors of TB-associated stigma in urban areas (AOR–0.274; CI–0.009-
0.807; p = 0:019 and AOR-0.212; CI–0.057-0.788; p = 0:021, respectively). Conclusion. TB-associated stigma is prevalent in both
rural and urban areas in this study. There is therefore a need to disseminate health appropriate information through the
involvement of the community. Also, innovative stigma reduction activities are urgently needed.

1. Introduction

Tuberculosis (TB) is a curable and preventable disease [1]. It
is the ninth leading cause of death worldwide and the leading
cause of death from a single infectious agent [2, 3]. Nigeria is
among the 30 high TB burden countries according to the
World Health Organization (WHO). It is also among the
eight countries that accounted for two-thirds of the global

burden of TB in 2018 [4]. In order to sustain the global fight
to end TB, the WHO proposed a paradigm shift in TB con-
trol through the “End TB strategy” program [5]. This Global
Plan also identifies eight fundamental changes that must be
implemented as part of the paradigm shift needed to end
TB [5]. One of these changes recommends that countries
should prohibit stigma and discrimination against people
infected with TB [5].
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Health-related stigma could be defined as a “social pro-
cess that exists when elements of labeling, stereotyping, sep-
aration, loss of status, and discrimination occur in a power
situation that allows them” [6]. Health-related stigma is
known to cause psychological suffering, shame, and isolation
in afflicted individuals and families; it could compromise the
efforts to provide effective health care and could foster dis-
crimination in societies. Stigma may also directly affect the
course and outcome of the stigmatized medical condition
[6]. The stigma associated with TB is the least studied among
health-related stigmas when compared to other infectious
diseases like leprosy and HIV/AIDS [6–9].

The prevalence of stigma associated with TB has been
shown to vary from 27% to as high as 82% in different set-
tings across the world [10–13]. It was also found to be asso-
ciated with nonadherence to treatment and treatment
failure [14]; it hampers investigations of household contacts
[15] and causes delay in case detection [16] and also associ-
ated with high mortality due to late presentation [17]. A
study of the trend of TB case notification in Lagos state
between 2011 and 2015 showed a decrease in the Case Noti-
fication Ratio from 82.9% in 2013 to 72.1% in 2015 [18]. The
gap between TB incidence and case notification in Nigeria is
12% [4], making Nigeria one of the 10 countries that
accounted for 80% of the estimated global gap between inci-
dence and case notification. This gap is mainly due to under-
reporting and underdiagnosis, which could result directly or
indirectly from TB-associated stigma [4].

Therefore, eradicating the stigma surrounding TB is
therefore a crucial component of efforts aimed at encourag-
ing people to seek early diagnosis and treatment, to adhere
to treatment guidelines and treatment completion along with
psychosocial support or social protection benefits after diag-
nosis [6–8].

Furthermore, the health-related stigma associated with
infectious diseases has been shown to vary among rural and
urban dwellings as well as with the knowledge and educa-
tional background of the people [19]. For instance, the stigma
associated with leprosy was said to differ significantly
between rural and urban dwellers [20, 21], and a rural-
urban dichotomy has been documented to influence the
experience of HIV felt stigma [22, 23]. Also, a systematic
review has documented the presence of cultural variations
in knowledge, attitudes, and health responses to TB stigma
[24]. However, there is a paucity of evidence in the literature
comparing the stigma associated with TB among rural and
urban dwellers in Nigeria.

The study, therefore, is aimed at assessing and comparing
the knowledge, attitude, and determinants of the stigma asso-
ciated with TB between rural and urban dwellers in Lagos,
Nigeria. Understanding of this may lead to improved quality
of care of TB patients in rural and urban areas in Nigeria as
well as improved health and wellbeing of the general
population.

2. Methods

2.1. Study Setting. The study was conducted in Lagos State,
which is located in the southwestern part of Nigeria. The

state accounts for over five percent of the national estimated
population [25]. It has an estimated population of 23,305,971
by 2015 projection [26]. Lagos State is divided into 20 Local
Government Areas (LGAs) of which 16 comprise the urban
LGAs and the remaining four LGAs are classified as rural
LGAs. The study took place at Lagos Mainland LGA (Urban)
and Badagry LGA (Rural).

2.2. Study Design and Population. The study was a compara-
tive cross-sectional study, and the respondents were adults 18
years and above in the urban and rural areas in Lagos state.
Adult community members that had lived in the community
for at least 6 months in the 12 months period preceding the
interview were included in the study while those who had
been diagnosed with TB or currently on TB treatment were
excluded.

2.3. Sample Size Determination. The sample size for the study
was determined by using the formulae for comparison of
proportions [27]:

n = Zα + Zβð Þ2 P1 1 − P1ð Þ + P2 1 − P2ð Þf g
P1 − P2ð Þ2 : ð1Þ

After adjusting for a 10% nonresponse rate, the final sam-
ple size was 380 for each of the rural and urban communities
was used.

2.4. Sampling Methodology. A multistage sampling technique
was used for respondents’ selection. In stage one, 2 LGAs
were selected by simple random sampling. Stage two
involved the selection of 2 wards each from the urban and
rural LGAs through simple random sampling. In stage three,
10 streets were randomly selected from each of the selected
wards in the urban and rural communities, and in stage four,
20 houses were selected on each street. The habitable houses
in each street or settlement were counted and the total num-
ber divided by 20 to obtain the sampling interval. The first
house on each street was selected by balloting, and the subse-
quent nth house was sampled until 20 houses had been
selected in each of the 20 streets or settlements. In stage five,
households for sampling were chosen from the houses
selected. In each house, when more than one household
exists, a list of all the households was created, and one house-
hold was selected by balloting. However, whenever only one
household is present in the selected house, the household
was selected. When a selected house had no eligible respon-
dent, then the next house was used.

2.5. Data Collection Tool and Technique. A pretested,
interviewer-administered questionnaire was used to collect
data from house to house between July and October 2017.
The study also makes use of a stigma scale, which has been
validated to assess health-related stigma for various diseases
including TB [28, 29].

The questionnaire was divided into four sections: Section
A focused on the sociodemographic characteristics of the
respondents and their household. Section B focused on the
respondents’ knowledge about TB cause, mode of
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transmission, prevention, and care adapted from WHO
advocacy, communication, and social mobilization for TB
control: a guide to developing knowledge, attitude, and prac-
tice surveys [30]. Section C focused on the respondents’ atti-
tude to TB. A three-point Likert scale that assessed the
respondent’s attitude with regards to susceptibility to TB
infection, the severity of TB infection, benefits of TB treat-
ment, and barriers to TB treatment was used [31]. Section
D contained the adaptation of the Explanatory Model Inter-
view Catalogue (EMIC) stigma scale for the community [28,
29]. It was designed to evaluate the potential stigmatizers in
the community. It assesses perceived stigma and the attitudes
of community members towards persons affected with TB.
The outcome was determined by summing up the scores
per each question. The higher the score, the more the likeli-
hood of TB associated stigma.

2.6. Pretesting and Validation of Study Instrument. The ques-
tionnaire was pretested among 30 adults (18 years and above)
each in urban and rural communities similar to the study
sites. The internal consistency of the EMIC scale was assessed
using Cronbach’s alpha test, and a score of 0.87 was obtained.

2.7. Data Management. Data entry and analysis were done
using the IBM Statistical Package for the Social Sciences
(SPSS) Version 20.0 (IBM Corp, Armonk, NY). Knowledge
of TB was categorized as good versus poor knowledge by
evaluating respondents with appropriate knowledge of TB.
Appropriate knowledge of TB was defined as the ability to
recognize 5 knowledge domains as follows: able to recognize
germ/bacteria as the cause of TB, know that TB is spread
through the air, know that cough more than 2 weeks a major
symptom, prevention by covering mouth, and treated by
modern medicine. Individuals who recognized the 5 domains
were said to have good knowledge, and those who recognize
less than 5 were said to have poor knowledge [32]. Questions
on attitude were scored on a 3-point scale graded 1-3 [31],
and the minimum and maximum scores obtainable were 15
and 45, respectively. A score below the median (39) was
regarded as a negative attitude, and an attitude score above
the median was termed a positive attitude.

The total numbers of questions for the EMIC stigma scale
were 15. It has the answer options (score) as follows: yes (2),
possibly (1), do not know (0), and no (0). The cut-off point of
“8” on the EMIC stigma scale was used to assess the stigma
associated with TB. Respondents were considered to have
existing stigmatization when they answered at least 4 ques-
tions with “yes,” or 8 questions with “possibly,” or the com-
bination of both answers with a sum score at 8. A score of 8
was chosen to increase the specificity of the cut-off point
and to avoid false positives [29].

The scores from the tools were categorized into dichoto-
mous variables. Discrete variables were presented as percent-
ages, while continuous variables were expressed as means (±
standard deviation). Proportions for categorical variables
were compared using Pearson Chi-square, while the differ-
ence in means was compared using the Students t-test. The
level of significance was predetermined at p < 0:05. Variables
attaining significance were further subjected to multivariable

analysis using simple and multiple logistic regression to
determine the predictors for “TB associated stigma.” Results
were expressed as odds ratios with 95% confidence intervals.

2.8. Ethical Considerations. The Health Research and Ethics
Committee of the Lagos University Teaching Hospital
(LUTH), Lagos, Nigeria (ethical approval number:
ADM/DCST/HREC/1282), and Institutional Review Board
of Nigerian Institute of Medical Research, Lagos, Nigeria
(ethical approval number: IRB/17/029) reviewed the proto-
col, the associated informed consent forms, and study-
related documents and gave ethical approval. Permission
was also obtained from the local government authority and
the Ward Health Committee of the selected wards for the
community interview. Written informed consent was
obtained from each study participant prior to enrolment in
the study. All staff involved in this study had appropriate
training on research ethics emphasizing the importance of
informed consent and confidentiality. Adequate privacy was
ensured during study procedures, and effort was made to
protect participants’ confidentiality to the extent possible.
Respondents were also informed of their right to opt-out of
the study if they choose to at any point in the study.

3. Results

A total of 790 respondents were interviewed: three hundred
and ninety-five (395) respondents in Mainland LGA and
another 395 respondents in Badagry LGA of Lagos state.

The mean age of respondents in the rural and urban com-
munities was 32 ± 11:09 years and 36:2 ± 12:58 years, respec-
tively, with the mean age of urban areas significantly higher
than rural areas (p < 0:05). The other study participants’
demographic characteristics are as shown in Table 1.

More than four-fifth 385 (97.5%) of respondents in the
rural area had ever heard about TB compared to 392
(99.2%) of respondents in the urban area. However, this
difference was not statistically significant. The common
sources of information in these settings were radio, televi-
sion, healthcare worker, family members, and friends. Sig-
nificantly higher proportions of respondents in the urban
areas got information about TB from radio, television,
and healthcare workers when compared to rural areas
(Table 2).

A significantly higher proportion of urban respondents
233(59.4%) had good knowledge of TB when compared to
rural areas 88 (23%) (p < 0:001). Also, respondents with
good knowledge of TB were about five times more in
urban areas compared to rural areas (OR: 4.896; CI:
3.584-6.689) (Table 3).

An assessment of the attitude of respondents to TB
revealed that more respondents in rural areas 233 (60.5%)
had a positive attitude score towards TB when compared to
urban area 196 (49.9%) (p = 0:002) (Table 4).

Assessing the stigma in the community using the EMIC
scale showed that a greater proportion of respondents in
the urban area (27.6%) felt a person infected with TB would
like to keep others from knowing they have TB if possible
compared to (20.3%) in the rural area (p = 0:001). More
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Table 1: Sociodemographic characteristics of respondents.

Variable Rural (n = 395) Freq. (%) Urban (n = 395) Freq. (%) Total (n = 790) χ2 df p value

Age

<25 113 (28.6) 76 (19.2) 189 (23.9) 27.04 5 <0.001∗

25-34 142 (35.9) 113 (28.6) 255 (32.3)

35-44 90 (22.8) 115 (29.1) 205 (25.9)

45-54 29 (7.3) 57 (14.4) 86 (10.9)

55-64 15 (3.8) 19 (4,8) 34 (4.3)

≥65 6 (1.5) 15 (3.8) 21 (2.7)

Mean age 32 ± 11:079 36:2 ± 12:576 t = −4:139 <0.05∗

Sex

Male 207 (52.4) 192 (48.6) 399 (50.5) 1.139 1 0.160

Female 188 (47.6) 203 (51.4) 391 (49.5)

Ethnicity (n = 783)
Yoruba 147 (37.2) 295 (76.4) 442 (56.6) 284.0 3 <0.001∗

Igbo 34 (8.6) 73 (18.9) 107 (13.7)

Hausa 1 (0.3) 16 (4.1) 17 (2.2)

Others∗∗ 213 (53.9) 2 (0.5) 215 (27.5)

Religion

Christianity 295 (74.7) 244 (61.8) 539 (68.2) 16.96 2 <0.001∗

Islam 96 (24.3) 149 (37.7) 246 (31.0)

Others 4 (1.0) 2 (0.5) 6 (0.8)

Marital status

Married 261 (66.1) 240 (60.8) 501 (63.4) 11.0 3 <0.001∗

Divorced/separated 6 (1.5) 23 (5.8) 29 (3.7)

Widowed 13 (3.3) 16 (3.8) 28 (3.5)

Single 115 (29.1) 117 (29.6) 232 (29.4)

Education status

No formal education 51 (12.9) 17 (4.3) 69 (8.6) 61.89 3 <0.001∗

Primary 97 (24.6) 52 (13.2) 149 (18.9)

Secondary 208 (52.7) 220 (55.7) 428 (54.2)

Tertiary 39 (9.9) 107 (26.8) 146 (18.4)

Employment status

Employed 363 (91.9) 322 (81.9) 685 (86.9) 20.02 3 <0.001∗

Unemployed 31 (8.1) 71(18.1) 102 (13.1)

Occupation

Professional/managerial 14 (3.9) 55 (16.9) 69 (10.0) 63.24 4 <0.001∗

Clerical 6 (1.7) 11 (3.4) 17 (2.5)

Sales and services 136 (37.6) 119 (36.5) 255 (37.1)

Skilled manual 160 (44.2) 72 (22.1) 232 (33.7)

Unskilled manual 46 (12.7) 69 (21.2) 115 (16.7)

Income (naira) (n = 657)
<18,000 180 (51.4) 66 (21.4) 246 (37.4) 64.66 2 <0.001∗

18000-30000 61 (17.4) 72 (23.4) 133 (20.2)

>30000 109 (31.1) 170 (55.2) 279 (42.4)

Mean income 23,057 ± 20,209 41,516 ± 41,110 t = −7:44; p = 0:010∗

Median income (range) 15000 (1000 to 150000) 30000 (3000 to 400000)

Type of house (n = 775)
Duplex 4 (1.03) 1 (0.26) 5 (0.64) 45.05 4 <0.001∗
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respondents in the rural area would think less of themselves if
a family member is infected with TB (p = 0:036). More
respondents from the urban area (41.1%) than the rural area
(28.2%) felt that knowing that someone has TB would
adversely affect other family members (p = 0:001), and a
higher proportion of respondents in both rural and urban
areas felt people in the community would avoid a person with
TB just as a higher proportion of urban respondents (52.3%)
than rural respondents (43.3%) would likely refuse to visit the
home of a person infected with TB (p = 0:042).

About 46.5% of urban respondents compared to rural
respondents (30.6%) will have concerns about disclosure if
one member of their family is infected with TB (p < 0:001).

TB was believed could constitute a problem of preventing
a person infected in getting married (45.3%) in rural areas

compared to urban areas (39.5%) (p < 0:001) but more of
the respondents form urban area (31.9%) felt that TB could
cause a problem in an ongoingmarriage and also cause a prob-
lem for a relative of TB patient to get married (p < 0:001).

A higher proportion of respondents in the rural areas
(88.3%) and urban areas (87.5) would not like to buy food
from a person affected by TB (p = 0:035) (Table 5).

In all, more respondents 375 (95.7%) in the urban area had
TB-associated stigma when compared to rural area 357
(93.0%), and this difference was not statistically significant
(p = 0:071). The mean EMIC scale score for the urban area
is 17:45 ± 6:007, which is significantly higher than that of
the rural area 16:55 ± 6:317 (Student t-test = −2:00; p =
0:046) (Table 6).

Table 1: Continued.

Variable Rural (n = 395) Freq. (%) Urban (n = 395) Freq. (%) Total (n = 790) χ2 df p value

3/2 bedroom flat 37 (9.5) 67 (17.3) 104 (13.4)

Self-contained 77 (19.8) 137 (35.4) 214 (27.6)

One room shared 270 (69.6) 182 (47.0) 452 (58.3)

Head of household

Yes 192 (49.2) 172 (43.8) 419 (53.5) 3.25 2 0.197

No 198 (50.8) 221 (56.2) 363 (46.4)

Table 2: Awareness of tuberculosis and source of information about TB.

Variable Rural n = 395 Freq. (%) Urban n = 395 Freq. (%) Total n = 790 Freq. (%) χ2 p value

Ever heard about tuberculosis.

Yes 385 (97.5) 392 (99.2) 779 (98.6) 2.305 0.112

No 10 (2.5) 3 (0.8) 11 (1.4)

Source of information^ n = 385 n = 392
Family and friends 227 (59.0) 251 (64.0) 479 (61.5) 2.15 0.082

Radio 200 (51.9) 253 (64.5) 455 (58.4) 12.22 0.001∗

Television 117 (30.4) 247 (63.0) 365 (46.9) 82.70 0.001∗

Healthcare workers 103 (26.8) 229 (58.4) 333 (42.7) 79.18 0.001∗

Brochures and posters 20 (5.2) 92(23.5) 112 (14.4) 52.99 0.001∗

Religious leaders 39 (10.1) 69 (17.6) 108 (13.9) 9.23 0.002∗

Newspapers and magazines 9 (2.3) 89 (22.7) 98 (12.6) 73.54 0.001∗

Billboards 14 (3.6) 71 (18.1) 85 (10.9) 42.0 0.001∗

Teachers 13 (3.4) 22 (5.6) 35 (4.5) 2.30 0.082
∗Multiple responses allowed.

Table 3: Participants appropriate knowledge of tuberculosis.

Good
knowledge
Freq. (%)

Poor
knowledge
Freq. (%)

χ2 df p value

Rural area
(N = 385) 88 (23.0) 294 (77.0) 105.62 1 <0.001∗

Urban area
(N = 393) 233 (59.4) 159 (40.6)

Odds ratio 4.896 (CI: 3.584-6.689)

Table 4: Attitude scores of respondents to tuberculosis infection.

Attitude
Positive

attitude Freq.
(%)

Negative
attitude Freq.

(%)
χ2 df

p
value

Rural area
(n = 385) 233 (60.5) 152 (39.5) 8.912 1 0.002∗

Urban area
(n = 393) 196 (49.9) 197 (50.1)

Positive attitude ≥median attitude score of 39; Negative attitude <median
attitude score of 39. ∗Statistical significance.
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Table 5

(a) Assessment of respondent’s perceived stigma to TB in the community (EMIC items 1-8)

Variables Rural n = 385 Freq. (%) Urban n = 392 Freq. (%) Total n = 778 χ2 p value

A person with TB will keep others from
knowing, if possible.

No/do not know 265 (68.7) 191 (48.7) 456 (58.6) 36.05 <0.00
Possibly 42 (10.9) 93 (23.7) 135 (17.4) 1∗

Yes 78 (20.3) 108 (27.6) 186 (23.9)

Would think less of self if a family member
had TB because of this person’s problem.

No/do not know 240 (62.2) 272 (69.4) 512 (65.8) 6.65 0.036∗

Possibly 77 (20.0) 75 (19.1) 152 (19.6)

Yes 68 (17.6) 45 (11.5) 113 (14.5)

TB cause shame or embarrassment

No/do not know 82 (21.2) 85 (21.7) 167 (21.5) 2.18 0.534

Possibly 129 (33.4) 118 (30.1) 247 (31.7)

Yes 174 (45.2) 189 (48.2) 362 (46.6)

Others would think less of a person
with TB

No/do not know 91 (23.6) 104 (26.5) 195 (25.1) 2.055 0.561

Possibly 149 (38.6) 141 (36.0) 290 (37.3)

Yes 145 (37.6) 147 (37.5) 292 (37.5)

Knowing that someone has TB would
have an adverse effect on others

No/do not know 110 (28.5) 98 (25.0) 208 (26.7) 14.29 0.001∗

Possibly 166 (43.1) 133 (33.9) 299 (38.5)

Yes 109 (28.2) 161 (41.1) 270 (34.7)

Other people in this community would
avoid a person affected by TB

No/do not know 45 (11.7) 54 (13.8) 99 (12.7) 3.74 0.154

Possibly 153 (39.6) 130 (33.2) 283 (36.4)

Yes 187 (48.6) 208 (53.1) 395 (50.8)

People would refuse to visit the
home of a person affected by TB

No/do not know 56 (14.5) 45 (11.5) 101 (13.0) 6.33 0.042∗

Possibly 162 (42.0) 142 (36.2) 304 (39.1)

Yes 167 (43.3) 205 (52.3) 371 (47.7)

People in this community would think
less of the family of a person with TB

No/do not know 132 (34.3) 122 (31.1) 254 (32.7) 1.85 0.605

Possibly 129 (33.4) 139 (35.5) 268 (34.4)

Yes 124 (32.1) 131 (33.5) 255 (32.7)
∗Statistical significance.

(b) Assessment of respondent’s perceived stigma to TB in the community (EMIC items 9-15)

Variables Rural n = 386 Freq. (%) Urban n = 392 Freq. (%) Total n = 778 χ2 p value

TB would cause problems for the family

No/do not know 81 (21.0) 95 (24.2) 176 (22.6) 5.95 0.051

Possibly 152 (39.5) 122 (31.1) 274 (35.3)

Yes 152 (39.4) 175 (44.6) 327 (42.0)
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Ethnicity was found to have a statistically significant
association with TB-associated stigma in rural and urban
communities. Respondents belonging to minority ethnic
groups (particularly Egun ethnicity) in the rural areas had a
significant proportion of perceived TB-associated stigma
compared to the urban areas (Table 7).

Respondents with good knowledge (97.4%) of TB had a
higher proportion of TB-associated stigma when compared
to those with poor TB knowledge (93.1%) in the urban com-
munities. This difference was found to be statistically signifi-
cant (p = 0:038) (Table 8).

Multivariable analysis to assess the predictors of TB-
associated stigma revealed that in the rural areas, ethnicity (p
value = 0.014) and marital status (p value = 0.034) predicted
TB-associated stigma. Thus, there was a 74.3% reduced likeli-
hood of TB-associated stigma among non-Yoruba people as
compared to the Yorubas, (AOR = 0:257, 95% CI: 0.0865-
0.761, p value = 0.014), Also, there was a 3-fold odds of TB-
associated stigma among unmarried respondents as compared

Table 5: Continued.

Variables Rural n = 386 Freq. (%) Urban n = 392 Freq. (%) Total n = 778 χ2 p value

Family would have concern about disclosure
if one of their members had TB

No/do not know 110 (28.5) 77 (19.6) 187 (24.0) 22.03 <0.001∗

Possibly 157 (40.7) 133 (33.9) 290 (37.3)

Yes 118 (30.6) 181 (46.2) 299 (38.5)

TB could be a problem for a person
to get married.

No/do not know 68 (17.7) 120 (30.6) 188 (24.2) 17.81 <0.001∗

Possibly 142 (36.9) 117 (29.8) 259 (33.3)

Yes 174 (45.3) 155 (39.5) 329 (42.2)

TB could cause problems in an
on-going marriage.

No/do not know 226 (58.5) 129 (32.9) 355 (45.6) 55.86 <0.001∗

Possibly 100 (26.2) 138 (35.2) 238 (30.6)

Yes 59 (15.3) 125 (31.9) 184 (23.7)

TB could cause a problem for a relative
of a patient to get married.

No/do not know 182 (47.3) 161 (41.1) 343 (44.1) 13.68 0.003∗

Possibly 118 (30.6) 99 (25.3) 217 (27.9)

Yes 85 (10.9) 132 (33.7) 217 (27.9)

TB could cause difficulty for a
person to find work.

No/do not know 9 (2.3) 29 (7.4) 38 (4.9) 19.54 <0.001∗

Possibly 61 (16.1) 91 (23.2) 152 (19.6)

Yes 315 (81.6) 272 (69.4) 587 (75.4)

People could dislike buying food from
a person affected by TB

No/do not know 7 (1.8) 19 (4.8) 26 (3.3) 6.71 0.035∗

Possibly 38 (9.8) 29 (7.4) 67 (8.6)

Yes 340 (88.3) 344 (87.8) 684 (88.0)
∗Statistical significance.

Table 6: TB-associated stigma in the community.

EMIC score
TB stigma

present Freq.
(%)

TB stigma
absent Freq.

(%)
χ2 df

p
value

Rural area
(n = 384) 357 (93.0) 27 (7.0) 2.63 1 0.071

Urban area
(n = 392) 375 (95.7) 17 (4.3)

Odds ratio 1.673 (0.896-3.122)

Mean EMIC
scale score

Rural 16:54 ± 6:324
Students t test -2.00; p = 0:046∗

Urban 17:43 ± 6:012
Perceived stigma absent = EMIC score < 8; Perceived stigma present = EMIC
score ≥ 8. ∗Statistical significance.
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Table 7

(a) Association between sociodemographic characteristics of respondents and tuberculosis associated stigma in the communities

Variables
Rural (n = 384) TB stigma (%) present

(n = 357) Total
Urban (n = 392) TB stigma (%) present

(n = 375) Total χ2 p
value

Sex

Male 184 (91.5) 201 182 (95.8) 190 0.77 0.439

Female 173 (94.5) 183 193 (95.5) 202

Age

<25 104 (95.4) 109 73 (97.3) 75 6.96 0.223

25-34 129 (93.5) 138 100 (89.3) 112

35-44 78 (88.6) 88 113 (98.3) 115

45-54 27 (96.4) 28 56 (98.2) 57

55-64 14 (93.3) 15 19 (100) 19

≥65 5 (83.3) 6 15 (100) 15

Ethnicity

Yoruba 142 (97.3) 146 280 (95.2) 294 9.25 0.026∗

Igbo 29 (87.9) 33 69 (97.2) 71

Hausa 1 (100) 1 16 (100) 16

Others∗∗ 185 (90.7) 204 1 (50) 2

Religion

Christianity 263 (92.3) 285 233 (96.3) 242 1.64 0.440

Islam 91 (95.8) 95 140 (94.6) 148

Others 3 (75.0) 4 2 (100) 2

Marital status

Married 231 (91.3) 253 228 (95.4) 239 3.55 0.315

Divorced/separated
6 (100) 6 22 (95.7) 23

Widowed 12 (100) 12 14 (100) 14

Single 108 (95.6) 113 111 (95.7) 116
∗Statistical significance.

(b) Association between other sociodemographic characteristics of respondents and tuberculosis-associated stigma in the communities

Variables
Rural (n = 384)
stigma to TB (%)
present (n =357)

Total
Urban (n = 392)
stigma to TB (%)
present (n = 375)

Total χ2 p value

Education

No formal 49 (98.0) 50 16 (94.1) 17 3.85 0.278

Primary 84 (90.3) 93 49 (94.2) 52

Secondary 191 (94.1) 203 210 (96.3) 218

Tertiary 33 (86.8) 38 101 (95.3) 106

Employment

Employed 329 (93.5) 352 313 (96.0) 326 1.24 0.249

Unemployed 28 (87.5) 32 63 (94.0) 67

Occupation (n = 675)
Professional/managerial 12 (85.7) 14 54 (98.2) 55 2.06 0.725

Clerical 6 (100) 6 11 (100) 11

Trading 124 (93.9) 132 114 (96.6) 118

Skilled manual 144 (94.1) 153 65 (91.5) 71

Unskilled manual 42 (91.3) 46 67 (97.1) 69

Type of housing
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to the married ones (AOR = 3:096, 95% CI: 1.087-8.812, p
value = 0.034) (Table 9).

In the urban area, average monthly income (p = 0:019)
and age of respondents (p = 0:021) predicted TB-associated
stigma. There was a 72.6% reduced likelihood of TB-
associated stigma among individual earning less than $50
monthly as compared to those earning more than $50,
(AOR = 0:274, 95% CI: 0.093-0.807, p value = 0.019), Also,
there was a 78.8% reduced likelihood of TB-associated stigma
among individuals less than 35 years old as compared to
those older than 35 years (AOR = 0:212, 95% CI: 0.057-
0.788, p value = 0.021) (Table 10).

4. Discussion

In this study, 790 adults were interviewed to determine
knowledge, attitude, and determinants of TB-associated
stigma in rural and urban communities in Lagos State.

Our study is the first study to the best of our knowledge
that has examined TB-associated stigma and its disparities
in rural and urban communities in Nigeria.

TB is not an unknown illness in communities studied as
the majority of respondents in rural and urban areas
(97.5% and 99.2%, respectively) had ever heard about the dis-
ease. This could be due to the good health information and
public enlightenment program in this part of Nigeria. This
finding is comparable to that of studies from Libya and Ethi-
opia that reported 96.5% and 94.9% awareness of TB in the
community, respectively [33, 34]; it is also similar to a local
study from Ogoja in Cross River State, Nigeria, that reported
TB awareness of 97% in the study population [35]. Our find-
ing on awareness of TB in the community was however
higher than other Nigerian studies: 93% in Enugu state [36]
and 86.5% in Edo state [37].

Our study also revealed a better appropriate knowledge
of TB in urban areas compared to rural areas using the

Table 7: Continued.

Variables
Rural (n = 384)
stigma to TB (%)
present (n =357)

Total
Urban (n = 392)
stigma to TB (%)
present (n = 375)

Total χ2 p value

Duplex 4 (100.0) 4 1 (100) 1 0.70 0.873

3/2 bedroom flat 34 (94.4) 36 64 (95.5) 67

Self-contained 70 (90.9) 77 132 (97.1) 136

One room shared 242 (93.4) 259 171 (94.5) 181

Income amount (naira) (n = 647)
<18000 165 (93.8) 176 58 (87.9) 66 2.84 0.242

18000-30000 52 (91.2) 57 68 (95.8) 71

>30000 100 (92.6) 108 165 (97.6) 169
∗Statistical significance.

Table 8

(a) Association between respondent knowledge and attitude and perceived TB-associated stigma in rural communities

Variables Perceived TB stigma present (%) Perceived TB stigma absent (%) Total χ2 p value

Attitude to TB

Positive 219 (94.4) 13 (5.6) 232 1.83 0.176

Negative 138 (90.8) 14 (9.2) 152

Knowledge of TB

Good 82 (94.3) 5 (5.7) 87 0.31 0.579

Poor 272 (92.5) 22 (7.5) 294

(b) Association between respondent knowledge and attitude and perceived TB-associated stigma in urban communities

Variables Perceived TB stigma present (%) Perceived TB stigma absent (%) Total χ2 p value

Attitude to TB

Positive 188 (95.9) 8 (4.1) 196 0.06 0.812

Negative 188 (95.4) 9 (4.6) 197

Knowledge of TB

Good 227 (97.4) 5 (2.6) 233 4.30 0.038∗

Poor 148 (93.1) 11 (6.9) 159
∗Statistical significance.
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respondent’s ability to respond to 5 cardinal knowledge ques-
tions (p < 0:001). This is comparable to a study among pris-
oners in Ethiopia in which those in urban areas had better
overall knowledge compared to those in rural areas [32,
38]. The respondents in rural communities had a better over-
all positive attitude compared to urban areas but there was no

statistically significant association between attitude and
sociodemographic factors in the rural and urban
communities.

An evaluation of the specific items on the EMIC stigma
scale revealed that a higher proportion of urban respondents
(27.6%) believed that a person who has TB would desire to

Table 9: Simple and multiple logistic regressions of TB-associated stigma and associated factor in rural communities.

Predictor variable
Simple logistic regression Multiple logistic regression

p value Crude odds ratio
95% CI lower

upper
p value Adjusted odds ratio

95% CI lower
upper

Ethnicity

Other ethnic groups 0.018∗ 0.263 1.716 4.241 0.014∗ 0.257 0.086 0.761

Yoruba 1 1

Marital status

Unmarried 0.085 2.4 0.887 6.491 0.034∗ 3.09 1.087 8.812

Married 1 1

Age

≥35 years 0.165 1.745 0.795 3.828

<35 years 1

Sex

Male 0.255 1.598 0.712 3.587

Female 1

Employment

Employed 0.215 0.489 0.158 1.514

Unemployed 1

Attitude

Negative 0.181 1.709 0.779 3.745

Positive 1

Table 10: Simple and multiple logistic regressions of TB-associated stigma on associated factors in urban communities.

Predictor variable
Simple logistic regression Multiple logistic regression

p value Crude odds ratio
95% CI lower

upper
p value Adjusted odds ratio

95% CI lower
upper

Income (naira)

<18000 0.005∗ 0.217 0.075 0.625 0.019∗ 0.274 0.093 0.807

>18000 1 1

Age

<35 years 0.008∗ `0.182 0.052 0.645 0.021∗ 0.212 0.057 0.788

≥35 years 1 1

Knowledge

Good 0.046∗ 2.812 1.018 7.767 0.33 1.72 0.575 5.165

Poor 1 1

Sex

Male 0.914 0.947 0.357 2.508

Female 1

Ethnicity

Yoruba 0.566 1.45 0.407 5.162

Non-Yoruba 1
∗Significant.
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keep others from knowing if possible compared to 20.3%
among rural respondents (p < 0:001). This could be because
communal living in rural areas could limit the ability to con-
ceal the disease in this area compared to the urban areas. This
could influence the rate of TB diagnosis in these communities
as well as adherence to medication. However, the proportion
of participants who will desire to conceal TB diagnosis in our
study is higher than what was reported from a previous study
in rural Ethiopia but lower than 75% reported from a study in
rural India [39] and 37.3% reported from another study from
Thailand [29].

Also, more respondents in the rural area 17.6% com-
pared to urban area 11.5% would feel inferior to other com-
munity members if someone in their family had TB. This
could be due to the fact that most people in rural know each
other because of living in close proximity compared to an
independent lifestyle that is characteristics of urban areas
of Lagos metropolis. This finding is similar to a study from
Thailand that reported that 17.4% of respondents would
think less of themselves if a family member had a TB diag-
nosis [39]. But lower than the findings of a study from the
Indian rural community with 85% rural dwellers who would
have diminished self-esteem if a family member was infected
with TB [29].

This present study also corroborated the fact that TB
infection could cause shame and embarrassment in the com-
munity as reported by respondents from rural 45.2% and
urban 48.2% communities. This is similar to 48% reported
from a study in rural India [39], but higher than 20.3%
reported from Thailand [29], 31% reported among prisoners
in Ethiopia [37], and 39% reported from a community study
in Ethiopia [40]. However, it is lower than 76.3% reported
among community respondents in Pakistan that believe TB
causes shame [41].

Another stigmatizing behavior in the community to TB
patients is that persons in the community usually look down
on them. An equal proportion of respondents in rural 37.6%
and urban 37.5% areas alluded to this behavior. This finding
is however lower than 51% reported among rural dwellers in
Ethiopia [40] but higher than that of Thailand study that
reported that 22.5% of community members would think less
of TB patients [29].

Just like it was reported for other infectious diseases like
leprosy, about half of the rural 48.6% and urban 53.1% of
respondents believed that people in their communities would
avoid a person infected with TB. This is mainly due to the fact
that respondents were afraid of contracting the infection if
they associate closely with community members who are
infected with TB. Also, rural respondents in this study
believed that TB infection could reduce the prospect of get-
ting marital partners compared to urban respondents
(p < 0:001). This could be because people in communities
in rural areas hold on to more traditional values in their
approach to choosing a marital partner to compare to
people living in urban areas. This also could be a reflec-
tion of the cultural practice prevalent in our setting in
which diseases are perceived to be hereditary, and families
do not want to be associated with individuals with chronic
diseases [42]. The proportion of those reporting TB could

reduce the prospect of finding a marital partner is higher
than 20% reported rural Ethiopian study [40] and 30.1%
reported from Thailand [29].

TB was also believed to also cause problems in existing
marriages. About 31.9% of respondents in urban areas
alluded to this when compared to 15.3% among the respon-
dents from the rural areas (p < 0:001). This could be due to
the fact that persons living in rural areas are more cohesive
and likely to be engaged in family and communal support
than individuals living in urban areas. However, TB has been
reported as a possible cause of marital difficulty in other stud-
ies too. For instance, the study of cultural epidemiology of TB
in Bangladesh, India, and Malawi reported that divorce and
isolation could occur in marriage due to TB infection [43].
Also, another study from Thailand reported that 22.5% of
respondents believed that TB could cause a problem in an
ongoing marriage [29].

A significantly higher proportion of respondents from
rural areas 81.6% believed that TB could cause difficulty in
finding a job and earning a living compared to 69.4% among
urban respondents (p < 0:001). This could be due to the fact
that potential employers might avoid the persons infected
with TB due to fear of being infected. However, our findings
on the difficulty of getting a job for a person infected with
TB are higher than 34.75% reported from a Thailand study.
The implication of this will include poor economic power
and the extreme difficulty of persons infected with TB to
manage the catastrophic direct and indirect cost of treating
the illness [44].

Generally, the majority of respondents in our study could
dislike buying food from a person affected by TB (rural 88.3%
and urban 87.3%). This could be because members of com-
munities in these areas have the fear that they can be infected
with TB through the food they buy. This finding is however
higher than 41.5% reported from a Thailand study [29]. This
finding could also be a reflection of the cultural practice in
the study settings in which there must be societal acceptance
of a person selling food before their food is considered fit for
consumption.

Overall, our study reported a high prevalence of TB-
associated stigma in the communities studied, and the major-
ity of respondents in the rural areas (93%) and urban areas
(95.7%) had TB-associated stigma. However, the mean EMIC
stigma scale score is higher among the urban respondents
17:43 ± 6:012 compared to rural respondents 16:54 ± 6:324,
and the difference is statistically significant (Student t-test-
2, p = 0:046). However, the proportion of TB-associated
stigma in our study is higher than those reported by different
previous studies. A study in India reported a 73% prevalence
of stigmatizing attitudes in the community [11], and another
study from Pakistan believed that 47.9% of TB patients are
stigmatized [41]. Also, a study in the rural community of
Ethiopia reported 51.2% had stigma [40], and another study
among the pastoralist population in Ethiopia reported 61.8%
perceived TB-associated stigma [45] just as a study of Tunisia
reported 54.9% of TB-associated stigma [46]. The high pro-
portion of respondents with perceived TB-associated stigma
in this study could be due to diverse cultural practices and
lack of adequate and correct health information on TB [24].
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Amajor determinant of TB-associated stigma in the rural
community was ethnicity and marital status. Respondents
who belong to ethnic groups other than the Yoruba tribe
had about 74% reduced likelihood of having TB-associated
stigma in the community when compared to those of Yoruba
ethnicity. Also, unmarried individuals had about 3 times the
odds of TB-associated stigma when compared to married
individuals. There might be a need to target stigma reduction
activities at unmarried individuals in the rural communities
because the social support provided by marriage could have
contributed to the reduced odds of TB-associated stigma in
the rural community.

However, good knowledge of TB, age ≥ 35 years, and
monthly income ≥ $50 were found to be associated with
TB-associated stigma in the urban community in bivariate
analysis. After adjusting for confounders, however, individ-
uals earning more than $50 had about 4 times the odds of
TB-associated stigma. So also, individuals who are less than
35 years had about 79% reduced likelihood of TB-
associated stigma in the community compared to respon-
dents older than 35 years. This finding is similar to a study
in southern Thailand that reported that older age is associ-
ated with TB stigma [39]. It is also similar to a community
study in India [11] and Pakistan [41] that reported that
high-income groups have a higher chance of TB-associated
stigma than low-income earners. However, this present study
did not find any relationship between gender and TB-
associated stigma in contrast to a previous report by the study
of the explanatory model of TB stigma in Bangladesh, India,
Columbia, and Malawi [43].

An important recommendation to mitigate the negative
effect of TB-associated stigma on TB control in Nigeria is that
the Ministry of Health at the national and subnational level
in line with WHO End TB Strategy should strengthen the
stigma reduction component of the existing National Strate-
gic Plan for Tuberculosis Control (2015-2020) that focuses
on improving universal access to TB treatment through the
creation of a supportive environment, free of stigma and dis-
crimination [47].

A major limitation to generalizing the outcome of the
study could be because it was conducted in rural and urban
communities of Lagos State, Nigeria. The state is a cosmopol-
itan state, which has better healthcare indices, compared to
other states in Nigeria with arguably better health coverage
and better healthcare provider to patient’s ratio. Hence, the
findings of this study could be different from other states in
Nigeria. However, a further study with participants recruited
from the six geopolitical zones of Nigeria will provide nation-
ally representative data.

5. Conclusion

There is a high prevalence of TB-associated stigma in rural
and urban communities in this study. Ethnicity and marital
status were found to be determinants in the rural community
while age ≥ 35 years and average monthly income ≥ $50 were
found to be determinants of TB-associated stigma in urban
communities. There is therefore a need to increase access to
appropriate information on TB and TB-associated stigma

through print, radio, television, and social media. This infor-
mation should be age-appropriate and culturally acceptable
in local languages. Also, further research into stigma reduc-
tion intervention measures will help to provide insight into
the appropriate public health approach aimed at mitigating
the impact of TB-associated stigma to the national TB con-
trol program.
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