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Abstract

Introduction: Mycobacterium tuberculosis (TB) infects about one quarter of
the global population and is transmitted via aerosols by coughing, sneezing,
etc. Some socio-behavioral factors may predispose an individual to the dis-
ease. Methodology: The study used a cross-sectional design with random stra-
tified sampling technique. Sputum samples from suspected TB patients total-
ing 600 were obtained from patients attending directly observed treatment
(DOTs) centers from different local government areas in Bayelsa. The sputum
samples were examined for tuberculosis using the Ziehl-Neelsen staining tech-
nique and Gene Xpert molecular method while HIV/AIDS tests were carried
out with EDTA blood using the Alere HIV12 test kit and others. Results: The
Prevalence of TB by Gene Xpert was 294 (49.0%) and by AFB 217 (36.1%),
while TB/HIV co-infection was 94 (32.0%), RRMTB was 34 (11.9%) and HIV
249 (41.5%). Prevalence by age group showed the 20 - 39 years had the high-
est prevalence of TB 98 (47.0%), TB/HIV 35 (47.0%), RRMTB 17 (48.0%) and
HIV 90 (57.0%). By gender the male had slightly higher prevalence of TB 109
(52.0%), TB/HIV 51 (54.0%), RRMTB 20 (56.0%) and HIV 126 (51.0%) than
the female. Prevalence among smokers and alcoholics and subjects who en-
gaged in both habits had high prevalence TB 109 (37.0%), TB/HIV 14 (40.0%),
RRMTB 14 (40.0%) and HIV 72 (29.0%). For educational status those with ter-
tiary and secondary education had similar high prevalence and for occupation,
the self-employed and civil servants had similar elevated prevalence. The pre-
valence by local government area showed that Yenegoa had the highest with
TB 235 (80.0%), TB/HIV 72 (76.6%), RRMTB 24 (68.5%) and HIV 202 (81.2%).
Conclusion: An increase in the development of resistance by M. tuberculosis
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also contributes to the persistence of the disease as well as some socio-econo-
mic factors.
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1. Introduction

Tuberculosis (TB) is the most frequent cause of death from a single infectious agent
and tuberculosis is spread when people infected with the Bacilli expel aerosols car-
rying the bacterium into the air by coughing, sneezing, etc. [1] Worldwide TB is
one of the top 10 causes of death [2]. The World Health Organization estimated
that 13% of 8.6 million new TB cases in 2012 were co-infected with HIV result-
ing in 1.3 million TB-related deaths [3]. In 2013, Global AIDS reported an in-
crease in the number of TB co-infected with HIV receiving antiretroviral treat-
ment. This was about 80% of HIV-positive persons with TB worldwide [4]. HIV
infection accelerates the development of latent TB into active TB disease [5]. The
incidences of TB, TB/HIV and multidrug-resistant TB have increased in recent
years and frustrated the measures to control TB [6] [7]. TB causes the suppres-
sion of the immune system of the infected individual and reduces life span if
prophylactic measures are not employed [8]. The incidence of TB is on increase
in Sub-Saharan Africa and TB is a major factor contributing to death among
people living with HIV/AIDS [9].

In developing countries, stigma, culture, barriers to testing and treatment, poor
health care settings, health-related illiteracy, lack of man power, shortage of medi-
cal equipment, and lack of laboratory facilities were associated with TB, TB/HIV
infection [10]. Consumption of alcohol and tobacco smoking are linked to TB in-
fection by reduction of immunity [11] [12] [13]. Social bereavement such as edu-
cation, low income, unemployment, etc., is associated with TB [14]. More than
three persons living in a room, increased household and overcrowding predis-
poses to TB because the infection is transmitted by inhalation of aerosols con-
taining the bacterium [15] [16]. Umeh et al [17] reported a 12.8% prevalence of
HIV/TB co-infection in Nigeria.

The WHO African region accounted for 25% incidence of TB/HIV globally
and Nigeria accounts for 8% of cases per 100,000 population in 2016 [18]. People
that fall within certain age groups have been might be more predisposed to TB
and HIV/AIDS [19] [20] [21]. The prevalence of TB/HIV co-infection in African
countries was 31.25%. Studies from West African Countries had shown the pre-
valence of TB in Ghana was 32.5%, Mali 25.9%, and Burkina Faso 40.5%. TB af-
fects all countries and ages but it was estimated in 2018 that 90% were adult [22].

About 21% of previously treated cases were likely to have MDR/RR-TB in the

same year [23]. MDR-TB is related to strains of M. tuberculosis resistant to iso-
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niazid and rifampicin the first-line drugs. Drug-resistant TB (MDR-TB) patients
require treatment for a longer period and more expensive treatment using se-
cond-line medications that are less effective and more toxic [24] Geographically,
most TB cases in 2018 were in the World Health Organization (WHO) regions
of South-East Asia (44%), Africa (24%) (WHO 2018) [22]. This study aimed to
determine the prevalence of TB, TB/HIV co-infection, RRMTB, HIV, and other
factors that may be linked to TB. To compare the results obtained with the find-
ing to those of other researchers.

2. Materials and Methods
2.1. Study Area

The studies were conducted in the nine (9) Local Government Areas of Bayelsa
State, Nigeria. The state has a population of 1.7 million people, located between
latitude 4°15' North and latitude 5°23' South and longitude 5°22" West, 6°45'
East. It has a boundary with Delta State in the North, Rivers State in the East,
and the Atlantic Ocean on the West and South. The population is made of both

the indigenes mainly Ijaws and non-indigenes.

2.2. Collection Samples

Samples were collected from TB suspects in Directly Observed Treatment, Short-
course (DOTS) centers at the Federal Medical Center, Yenagoa, Tuberculosis/
Leprosy Center Igbogene, Niger Delta University Health Centre Amasoma, Fed-
eral Medical Center Otuoke, Comprehensive Health Centre Nembe, Cottage Hos-
pital Okpuma, Comprehensive Health Centre Ekeremor, Comprehensive Health
Centre Kiama and General Hospital Sagbama all in Bayelsa State. Stratified ran-

dom sampling was used

2.3. Ethical Consideration

Written consent was obtained from each of the subjects before administering the
questionnaire for demographic information and other data collection. Blood and
sputum samples were collected separately from each patient into the appropriate

container and labeled properly for examinations.

2.4. Sample Size

The sample size was determined statistically with the formula:

(1-p)
N=z"p——=
e
where N = minimum sample size, Z = standard normal deviant curve at 95% =
1.96, P = Prevalence of TB/HIV co-infection = 25%, E = precision/error margin
=5% (0.05).
0.25x0.75
0.0025

N =3.8416
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N =288 minimum sample size,

10% Non-response 10/100 x 288 = 28.8 = 29.

Thus, the minimum sample size is 288 + 29 = 317. However, the sample size
was increased to 600 subjects in order to make the work more representative of

the population.

2.5. Study Design

This work used a cross-sectional study cohort study of individuals with tubercu-
losis and HIV co-infection. The sampling technique used was random stratified
method. The stratification method used was gender and locality. Patients attend-
ing DOTS clinic at DOTS centers in Bayelsa State, Nigeria. Patient must resident
in Bayelsa State, and permission from the guardian for the patient below 18 years.
The patient must have signs or symptoms of TB or HIV and those below 2 years

or above 100 years were excluded.

2.6. Sample Preparation (Sputum)

The cover of each sputum container was unscrewed and the volume of the spu-
tum required was measured with the already graduated screw cap sputum con-
tainer used for collection. Using a sterile disposable pipette, the sample reagent
at 2:1 (v/v) ratio of the sputum sample was added and the cover of the container
was properly replaced tightly and vigorously. The sample was incubated at room

temperature for 10 minutes and mixed again, then incubated for another 5 minutes.

2.7. Cartridge Preparation

The Gene Xpert MTB/RIF cartridge was labeled with the same number as on the
sputum container which was incubated for 5 minutes. Using the provided sterile
disposable transfer pipette with the Gene Xpert kits, 2 ml of the liquefied sample
was withdrawn and transferred into the open port of the Gene Xpert Cartridge.

The cartridge was then taken to the Gene Xpert machine for processing.

2.8. Ziehl-Neelsen Staining Technique

The procedure for the Ziehl-Neelsen Staining technique was carried out as de-
scribed by Chessbrough [25].

2.9. Pre-Counseling for HIV Test and Sample Collection

Each subject was informed of the type of test to be conducted with the blood sam-
ple obtained. The required procedures and written consent were obtained from
each subject for HIV testing. Hand gloves are worn and the site for puncture was
cleaned with cotton soaked in 70% alcohol. Blood was withdrawn by venipunc-
ture of the median cubital vein. The area was allowed to dry for about 30 seconds
and the needle was introduced with bevel up, 2 ml of blood were withdrawn and
the tourniquet was released. The needle was disposed of in a sharps disposal

container and blood was transferred into an EDTA sample bottle and mixed by
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gentle inversion.

2.10. Procedure Used for HIV Testing.

HIV Rapid test procedure was done using Alere Determine HIV1/2 test kit. The
materials were Alere Determine HIV1/2 test kits, micropipette, timer, chase buf-
fer, and patient blood sample. 50 ul of the patient whole blood was transferred to
the sample pad. One drop of chase buffer was dropped after applying the sample,
and it was timed for 15 minutes. Results were read and recorded. The double-
check method was done using Trinity Biotech Uni gold. Sixty microliters (60 ul)
of whole patient blood was dispensed into the well of the device and two drops
of the assay diluents were added to the well. It was timed for 10 minutes, and the
result was read and recorded. HIV testing using Chembio HIV1/2 STAT-PAK
was carried out. It was labeled and 5 pl of patient blood was added into the sam-
ple well of the device. Two hundred milliliters (200 ml) of the buffer were also
added to the sample well and timed for 10 minutes. Results were read and rec-

orded after 10 minutes.

2.11. Statistics

The results were represented in percentages. Where appropriate, data analyses
were carried out using Chi-Square or Fischer’s exact test in GraphPad Prism Soft-
ware Version 8.0.2, San Di-ego, CA. The analyses were considered to be signifi-

cant at a 95% confidence interval (CI) at a p-value less than 0.05.

3. Results
3.1. The Prevalence of TB, TB/HIV, RRMTB and HIV

Out of the 600 sputum samples examined, 294 (49.0%) were positive for TB by
Gene Xpert analysis, while 217 (36.1%) were positive by using ZN-stain method,
249 (41.5%) were HIV positive, 94 (31.9%) were co-infected with TB/HIV and
34 (11.9%) had RRMTB as shown on Table 1.

3.2. The Prevalence of TB, TB/HIV, RRMTB and HIV by Age Groups

Age group < 19 yrs were 68, the prevalence of TB was 18 (8.5%), TB/HIV 9
(28.0%) RRMTB 2 (8.0%) and HIV 34 (19.0%), age group 20 - 39 yrs were 205
with a prevalence of 98 (47.0%), HIV/TB 35 (47.8%), RRMTB 12 (48.0%) and
HIV 90 (51.0%), while 105 fell within age group 40 - 59 yrs the prevalence of TB
was 63 (39.0%), HIV/TB 20 (29.9%), RRMTB 5 (20.0%) and HIV 40 (22.0%),
Age group 60 - 79 yrs were 50, 31 (15.0%), TB/HIV 6 (8.9%), RRMTB 6 (24.0%),
and HIV 14 (8.0%) as shown in Figure 1.

3.3. The Prevalence of TB, TB/HIV, RRMTB and HIV by Gender

Out of the 600 subjects examined 291 (48.5%) were male, the prevalence of
TB among them was 109 (52.0%), TB/HIV 51 (54.0%), RRMTB 20 (56.0%) and
HIV 126 (51.0%) while the prevalence among 309 (51.5%) females was TB 141
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(48.0%),TB/HIV 43 (46.0%), RRMTB 15 (44.0%) and HIV 122 (49.0%), as shown
on Figure 2.

3.4. Prevalence of TB, HIV, TB/HIV and RRMT among Alcoholics
and Smokers

Out of 600 subjects examined 166 (27.7%) were alcoholic and 97 (33.0%) had

Table 1. Prevalence of TB, TB/HIV, RRMTB and HIV.

Variable Number Examined Number Positive
Identification Method
TB (Gene Xpert) 600 294 (49.0)
TB (ZN-stain) 600 217 (36.1)

Prevalence of Diseases

TB/HIV 294 94 (32.0)
RRMTB 294 34 (11.6)
TB Only 294 200 (68.0)

HIV 600 249 (41.5)

KEY: TB = Tuberculosis, TB/HIV = Tuberculosis and Human Immunodeficiency Virus co-infection RRMTB
= Rifampicin Resistance Mycobacterium tuberculosis, HIV = Human Immunodeficiency Virus, Numbers
in Parenthesis = Percentages.

Age Ranges (Years)

B 60-79
TB/HIV = 40-59
RRMTB - 20-39
H <19
HIV
B
I 1 1 1 I 1
0 20 40 60 80 100

Percentages of cases of Infections (%)

Figure 1. The Prevalence of TB, TB/HIV, RRMTB and HIV by Age Groups. Key: Chi-
square: 21.85, df: 9, p = 0.0094.

Bl Female
= Male

I T T T T 1
0 20 40 60 80 100

Percentages of cases of Infections (%)

Figure 2. Prevalence rates of TB, TB/HIV, RRMTB and HIV by Gender. Key: Chi-square:
1.536, df: 4, p = 0.8202.
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TB, 28 (30.0%) had TB/HIV co-infection, 11 (32.0%) had RRMTB and HIV was
75 (30.0%); 80 (13.3%) were smokers 41 (15.0%) had TB, 14 (15.0%) had TB/
HIV co-infection, 6 (16.0%) were RRMTB positive and 37 (15.0%) were HIV posi-
tive; those who indulge in both alcohol and smoking were 168 (28.0%) and 109
(37.0%) had TB, 42 (45.0%) were co-infected with TB/HIV, 14 (40.0%) were
RRMTB positive and 72 (29.0%) had HIV while others were 186 (31.0%) and 41
(15.0%) had TB, 10 (10.0%), 4 (12.0%) had RRMTB and 65 (26.0%) had HIV in-
fection respectively as shown on Figure 3.

3.5. Prevalence of TB, TB/HIV, RRMTB and HIV by Education

The prevalence of TB among 298 patients with tertiary education was 153 (52.0%),
TB/HV 38 (40.0%) RRMTB 17 (48.0%) and HIV 117 (47.0%); subjects with sec-
ondary education were 228 the prevalence of TB was 133 (42.0%), TB/HIV 49
(52.0%), RRMTB 17 (48.0%) and HIV 94 (38.0%) respectively. Out of 48 patients
with primary education 9 (3.0%) had TB, 5 (6.0%) had TB/HIV co-infection, 17
(48.0%) had RRMTB and 1 (4.0%) had HIV 27 (11.0%) while 26 with informal
education 9 (3.0%) were TB positive, 2 (2.0%) were TB/HIV positive and 11 (5.0%)
had HIV infection respectively (Figure 4).

3.6. Prevalence of TB, TB/HIV, RRMTB and HIV by Occupation

From the 600 patients examined 4 were house wives with 0 (0.00%) prevalence

BEa Others
TB/HIV = Both
RRMTB 3 Smoking

E= Alcohol

HIV

B

I T T T T 1
0 20 40 60 80 100

Percentages of cases of infections (%)

Figure 3. Prevalence of TB, TB/HIV, RRMTB and HIV by Alcoholics and Smokers. Chi-
square: 15.14, df = 9, P = 0.0872.

B Informal
TBHIV 3 Primary
RRMTB = Secondary
B Tertiary
HIV
B

I T T T T 1
[} 20 40 60 80 100

Percentages of cases of infections (%)

Figure 4. Prevalence of TB, TB/HIV, RRMTB, and HIV by Education. Key: Chi-square:
15.82, df: 9, P = 0.0077.
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in all parameters examined, unemployed/retired were 34, 20 (7.0%) had TB, 3
(3.0%) had TB/HIV, 1 (4.0%) had RRMTB and 5 (2.0%) were infected with HIV;
while self employed subjects were 179, 103 (35.0%) were infected with TB, 32
(34.0%) had TB/HIV, 13 (36.0%) had RRMTB and 72 (29.0%) were infected with
HIV; whereas civil/public servants were 165, 97 (33.0%) were positive for TB, 21
(22.0%) were co-infected with TB/HIV, 8 (24.0%) had infection with RRMTB
and 59 (24.0%) were HIV infected respectively (Figure 5).

3.7. Prevalence of TB, HIV/TB RRMTB and HIV in
by Local Government Area

The prevalence of TB, TB/HIV, RRMTB and HIV by the local government areas
showed that Yenagoa had the greatest burden with total number of patients
as 473, TB positive was 235 (80.0%), TB/HIV 72 (76.0%), RRMTB 24 (68.5%)
and HIV 202 (81.2%), followed by Southern Ijaw with 50 patients TB was 24
(8.5%),TB/HIV 9 (9.8%), RRMTB 6 (17.1%) and HIV 15 (6.0%); Ogbia 21, TB
positive were 14 (4.8%), TB/HIV 4 (4.2%), RRMTB 3 (8.6%) and HIV 7 (2.8%);
then Ekeremor 13 patients TB 4 (1.4%), TB/HIV 4 (4.2%), RRMTB 1 (2.9%) and
HIV 8 (3.2%); Nembe 21 patients TB 7 (2.4%), TB/HIV 1 (1.1%), RRMTB 1 (2.9%)
and HIV 7 (2.8%); these were followed by Brass and lastly Kolokuma/Opokuma

respectively as shown on Table 2.

4. Discussion

The prevalence of tuberculosis obtained from this study by the Gene Xpert mo-
lecular method was 292 (49.0%) and 217 (73.1.1%) by the ZN-smear staining
technique. The Gene Xpert method of diagnosing TB was 100% accurate in de-
tecting TB from this study, while the ZN-smear technique was 73.8%. Other re-
searchers comparing the accuracy of both methods had related results. It was noted
by Reechaipichitkul et al [26] that the GeneXpert molecular method was 84% ac-
curate compared to 48% by the ZN-staining technique and that the performance of
Gene Xpert for TB detection and its resistant strains (MTB/RIF) is enhanced. Gene
Xpert achieves early diagnosis of TB for appropriate treatment and provides the

opportunity to curb transmission. In another research evaluating GeneXpert and

mm Student
TB/HIV 3 Civil/Public servant
RRMTB 3 Self employed
Hl unemployed /Retired
HIV 3 house wife
TB

I T T T T 1
0 20 40 60 80 100

Percentages of cases of infections (%)

Figure 5. Prevalence of TB, TB/HIV, RRMTB and HIV Infections by Occupational. Key:
Chi-square: 33.65, df: 12, P = 0.0008.
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Table 2. Prevalence of TB, HIV/TB RRMTB and HIV in by Local Government Area.

Number TB TB/HIV RRMTB HIV
L.GA Examined Nur{ﬂ')er Nurfll'aer Nurfll.:er Nurfll.:er
Positive Positive Positive Positive
Brass 7 2 (0.4) 1(L.1) 0 (0.0) 3(1.2)
Ekeremor 13 4(1.4) 4(4.2) 1(2.9) 8(3.2)
Kolokuma/Opokuma 7 4(1.4) 0 (0.0) 0(0.0) 3(1.2)
Nembe 21 7 (2.4) 1(1.1) 1(2.9) 7(2.8)
Ogbia 21 14 (4.8) 4(4.2) 3(8.6) 7 (2.8)
Southern Ijaw 50 24 (8.2) 9 (9.6) 6(17.1) 15 (6.0)
Sagbama 8 4(1.4) 3(3.2) 0 (0.0) 4(1.6)
Yenagoa 473 235 (80.0) 72 (76.6) 24 (68.5) 202 (81.2)
TOTAL 600 294 (49.0) 94 (15.6) 35(11.9) 249 (41.5)

Prevalence in Parenthesis = Percentages, Chi square: 22.83, df: 21, p-value = 0.3533.

AFB smear microscopy in Enugu, Nigeria, using a total of 65 subjects with pul-
monary TB 78.5% detection was achieved by AFB smear and 100% had TB, MTB/
RIF detected by Cepheid Gene Xpert which was similar to the finding of this study,
the researchers remarked that the difference between Gene Xpert and AFB smear
technique was significantly high, therefore Gene Xpert should be deemed as an
indispensable tool for diagnosing TB [27]. Umair et al [28] also recorded 60%
by AFB and 100% by using GeneXpert. In another work aimed at equating the
performance Gene Xpert and AFB smear method [29] had 74.1% sensitivity for
GenXpert, 38.6% for the AFB ZN-smear method. It was concluded that the Gene
Xpert was far more accurate and less time-consuming than the traditional AFB
method. In Benin City Nigeria, GeneXpert sensitivity was 65.7% and AFB smear
technique was 38.6%, it was recommended that GeneXpert molecular method be
integrated for timely intervention in diagnosis and treatment of tuberculosis
[30]. Akanbi et al [31] also concluded that Gene Xpert has significantly high sen-
sitivity but low sensitivity was observed among TB/HIV patients. Gene Xpert is
accurate and rapid in detecting TB cases, less laborious, and more precise in de-
tecting TB. Part of their result was not concurrent with that of this research be-
cause low detection of TB was not noted among TB/HIV co-infected patients us-
ing by Gene Xpert method.

The prevalence of TB from this research was 294 (49.0%) from the DOTS
center in Bayelsa, Nigeria. Other researchers had results contrary to or lower to
what was obtained in this research. Alau et al [32] recorded a low prevalence
rate of 22% in global fund-supported comprehensive facilities in Nigeria, while
in Calaber Crossriver State Nigeria, the prevalence obtained was 24.8% [33]
stated a prevalence of 23% in northern Nigeria. In North-Western states, Nigeria
[34] had a prevalence rate of 29.2% among patients previously treated for pul-
monary TB. These results were lower than the result obtained in this study. In
Enugu [35] reported TB prevalence rate of 37.9%, [36] had 37.7% also in Enugu.
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[37] Recorded a prevalence of 38.5% in Ikot Ekpene. In Benin City, [33] ob-
tained a prevalence rate of 44.6%. The results were similar to the finding of this
research. Analogous research conducted in Bayelsa, Nigeria, [38] had a high
prevalence of 78.2% among patients attending DOTS centers in Yenegoa, the
high prevalence might be because the study was conducted in Yenegoa town on-
ly and most patients prefer attending DOTS center in Yenegoa off their environ
because of the phobia of stigmatization. In Africa, Nigeria ranks fourth among
the 22 high TB burden countries with about 460,000 cases reported annually [2].
An area might have an entirely different prevalence rate based on environmental
factor, habits, socio-economic status, method of analysis, and other predisposing
factors that may peculiar to the area.

In the results of age groups, the age group that was most predisposed to TB,
TB/HIV co-infection and HIV was age group 21 - 40 yrs with the prevalence rate
of TB 47.0%, TB/HIV 47.8%, RRMTB 48%, and HIV 51%. [19] while studying
the prevalence of TB in DOTs centers in Port Harcourt, Rivers State, Nigeria
noted that the most predisposed age group was age group 21 - 40 yrs with a pre-
valence of 17.11%, in Benue State Nigeria, the prevalence rate of TB was 37.1%
and the age group with a high prevalence rate was age 21 - 40 yrs. In an analog-
ous work [20] recorded TB, 61.5%, and age group age 30 - 49 yrs had high pre-
valence rate. In Nassarawa State (Lafia), Nigeria, the prevalence of TB obtained
was 34.0% also age groups 21 - 40 yrs had a high prevalence rate of 31 (43.7%)
[39]. In Burkina Faso, [40] TB was 55 (94.8%). In studying the rural population
in Edo State, Nigeria, [21] obtained a prevalence rate of 37 (58.7%) among the
age group 21 - 40 yrs. The prevalence of TB/HIV co-infection obtained from the
study was 33.9% but other researchers had lower prevalence of [41] 22%, TB/
HIV co-infection as 18.2%, [41] 18.20%, 12.7%. TB/HIV [21] 15 (46.9%), TB/HIV
[39], age group 21 - 40 yrs had high prevalence rate among all age groups. In
analogous work in Burkina Faso, [40] the prevalence of TB/HIV was 13.8% which
was high among the same age group. The prevalence rates might differ but the
fact is that age 20 - 40 yrs has the greatest burden of all parameters determined.
There was a significant difference among age groups using chi-square at <0.005.
The soaring levels of social activities associated with age group 21 - 45 yrs might
predispose subjects within this age group to TB, HIV infections, although the
results might be influenced by the method of detection, procedures of collecting
samples, the locations of study, and knowledge of preventive measures for TB in
a locality.

The prevalence of TB and TB/HIV by gender from this study were male 53
(37.3%), female 29 (26.8%), men had a slightly high prevalence of TB, HIV, and
RRMTB respectively. In a related study carried out in Yenagoa Bayelsa State, the
overall prevalence of TB/HIV was 21.8% and by gender, the prevalence among
males was 153 (41.1%) and females 58.9%. In other African countries [41] had
high prevalence among females in Amahara region of Ethiopia 69% and males

48 (31%). In related work in Burkina Faso, [40] had the prevalence among males
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10.3% and females 20.3. These findings were not concomitant with the result of
this research because the male had a high prevalence if equated to female coun-
terpart. In Lagos, Nigeria, the prevalence of TB/HIV co-infection among pa-
tients by gender were males 25.6% and females 24.8% [35] reported a prevalence
of 44.6% males and females 29.6%. In Ikot Ekpene Cross River State, Nigeria
[33] had a prevalence of 35.6% male and female 28.6%.

Fekadu [41] examining the prevalence of TB, TB/HIV co-infection among HIV
infected persons in Amahora, Ethiopia, recorded a prevalence of 158 (27.7%). It
was noted that those with higher educational qualifications had a low prevalence
rate of TB, HIV, and TB/HIV co-infection. He attributed this to better enligh-
tenment by the school. The result of the study differs from that reported in Ethi-
opia [41] because those with higher educational qualifications had a high preva-
lence compared to those with primary and non-formal education. This was in
agreement with the finding of [20]. The educated ones are more exposed socially
at work, school, and other spheres of life hence they might be more predisposed
to TB infection since infection is air born and HIV is mostly transmitted by sex-
ual intercourse. Lack of health education or enlightenment on the modes of trans-
mission of TB and HIV might also predispose the naive educated just like the
uneducated.

The prevalence of TB was 70 (58.8%) for alcoholics and 32 (56.1%) for smo-
kers. The burdens were more on the subjects that indulged in both alcohol and
smoking. The habits of taking alcohol, tobacco smoking or both had been shown
to activate latent TB to active infection [13]. The prevalence rate of RRMTB was
8 (6.9%) among alcoholics and 4 (7.0%) among smokers which were similar, this
might indicate a similar predisposition but there was no significant difference
statistically using chi-square. It had been found that alcohol and tobacco may
contribute to the yoke of TB in Nigeria. Studies have pinpointed alcohol use and
tobacco smoking [7]. The disruption of the host’s innate and adaptive immune
systems by alcohol, tobacco, or both increases vulnerability to TB and may reacti-
vate covert TB infection [13]. Tobacco smoking may affect the immune system
by disturbing the role of epithelial permeability, cilia movement, and macrophages
while alcohol may directly or indirectly by toxic effects through nutrient defi-
ciencies cause deleterious effects such as cancer and depression [11]. Tobacco
smoking has been linked with cavity formation in the lungs, increased bacilli
load, and a high risk of TB reactivation. Alcohol consumption of over 40 g per
day and detection of disorder caused by it arguments the risk for TB and high
smear positivity [11]. An increasing rate of HIV might be responsible for the in-
crease in the notification of TB. It is most likely that both TB and HIV enhance
the infection initiated by the other (synergy). Indulging in tobacco smoking and
alcohol consumption predisposes people to tuberculosis (Figure 3).

The prevalence of TB, TB/HIV, and RRMTB by occupation, the self-employed,
civil servants, and students had a high prevalence rate. Most civil servants func-
tion in offices occupied by more than one person and their jobs may require in-

teraction with co-workers and the public, even the self-employed. For the stu-
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dents, overcrowding in schools is a major problem in developing countries such
as Nigeria, and TB is transmitted by inhalation of aerosol containing the bacilli
from infected individuals when talking, laughing, coughing and sneezing, etc.
Bayelsa State has eight (8) LGAs, but out of 600 subjects examined 338 (78.9%)
were from Yenegoa local government (the capital city). The fear of stigmatiza-
tion as TB or HIV patient in the locality compelled some patients to seek medi-
cal attention in the capital city [19] of Yenegoa. This might be one of major the
reasons for the high burden of TB and HIV in Yenegoa. The prevailing level of
poverty and unemployment in developing countries might aid the transmission
and progression of the disease. Most subjects coming from other local govern-
ment areas to access medical facilities may not be able to bear the financial bur-
den for appointed normal schedule visits and may break the first-line drugs treat-
ment calendar which may induce the development of drug resistance by M. tu-

berculosis.

5. Conclusion

The results show there is a relationship between age, educational status and oc-
cupational level and the infection pattern of tuberculosis and HIV co-infection.
This could imply people within a particular age group which are very sexually
active hence represent the means of transfer of the disease. Again, the education
could also imply the level of awareness of the infection among the top class elites

in the society.
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