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Abstract
The seroprevalence of HIV in the general population among the vulnerable priority group and high risk
populations in the Conventional Lake Chad Basin (CLCB) has not been documented. This study therefore
is aimed at determining the prevalence of HIV among the general population of the people living on the
islands and hinterlands of the Lake Chad Basin of Borno State. A total of one thousand, seven hundred
and ninety people were counseled and tested for presence of HIV antibodies. This include the general
population from both the island and the hinterland, the prison inmates, uniformed men, long journey
drivers both on the island and hinterland, commercial sex workers and traders from the island. Blood
sample was collected by finger-pricking and tested for the presence of HIV antibody using Determine
HIV-1/2 Test Cards, Unigold HIV test kit and Stat Pak HIV-1/2 test kits. Each sample was screened with
Determine test kits. Those samples that were reactive were confirmed using Unigold test kit. The
discordant results were resolved using Stat Pak test kit. Every tenth sample from the positive individuals
was retested for quality assurance using the blotted dry blood sample collected from the field. The overall
prevalence in the study area was estimated to be 24.1%. The target group with the highest prevalence was
commercial sex workers (CSW) (40.1%), followed by general populations (32.3%). The transporters had
prevalence of 24.6% and prevalence among uniformed service men was 20.2%. The prevalence among
traders was 18.2% and island populations 16.9%, while the prison inmates had 14.5%. HIV-2 was not
detected in this study. However only two people were tested among the displaced people and none was
positive. The study shows a highly generalized epidemic with CSW serving as a potential reservoir of
infection in the midst of a significantly mobile population without intervention strategies.
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Introduction
Human immunodeficiency virus (HIV) infection
remains a global problem with approximately 33
million people living with HIV and 1.8 million
deaths from AIDS in 2009 [28]. It is a
degenerative disease of the immune and central
nervous systems which makes the human body
prone to life threatening opportunistic infections
and malignancies. So far, no outright cure for

the disease has been found. The threat to global
health by this dreaded disease has prompted
concerted responses and reactions of the World
Health
Organization
(WHO),
various
governments in the world, non-governmental
organizations and individuals such as Bill Gates
[2].
Sub-Saharan Africa remains the most heavily
affected region, accounting for about 71% of all
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new HIV infections in 2008. There are two
related but distinct types of HIV: HIV-1 and
HIV-2 [7]. HIV-1 is the most pathogenic and
causes over 99% of HIV infections [24]. HIV-2
is also known to cause AIDS but is much less
prevalent, being present in fewer and isolated
geographic locations such as West Africa [22].
Nigeria‟s epidemic is characterized by one of the
most rapidly increasing rates of HIV and AIDS
cases in West Africa [30]. Several factors have
contributed to the rapid spread of HIV in
Nigeria. These include sexual networking
practices such as polygamy, a high literacy level,
poor health status and low economic status of
women, stigmatization, and denial of HIV
infection among vulnerable groups. Nigeria is a
complex mixture of diverse ethnic groups,
languages, cultural practices, religions, and
regional political groupings, all of which are
major challenges for HIV prevention programs
[27] [29] [30]. Also, lack of accurate
information about sexual health has contributed
to the spread of myths and misconceptions about
sexual intercourse and HIV, thereby contributing
to increasing transmission rates, as well as,
stigma and discrimination towards people living
with the virus [25] [26]. This study however,
was aimed at determining the prevalence of HIV
among the high risk groups such as commercial
sex workers, long journey drivers, traders, prison
inmates, uniform men and general population in
Lake Chad basin of Borno State, Nigeria
Materials and Method
Sample Population
A total of one thousand, seven hundred and
ninety (1790) people were counseled and tested
for presence of HIV antibodies from the
residents of seven Local Government areas of
the Lake Chad Basin of Borno State, Nigeria.
This include the general population from both
the island and the hinterland, the prison inmates,
uniformed men, long distance drivers both on
the island and hinterland, commercial sex
workers and traders from the island. The
respondents were informed of the study
objective during counseling, and consent was
sought for voluntary participation.

Ethical Considerations: Ethical clearance
and approval for the study was sought from
the Ethical Committee of University of
Maiduguri Teaching Hospital, Maiduguri in
accordance with the code of ethics for
biomedical research involving human subjects.
The participants were sufficiently counseled and
informed consent obtained with the assurance
that all information would be treated with utmost
confidentiality.
Blood Sample Collection
For each study subject, identification
information was written on a filter paper by the
team technician followed by selection of one of
the 2 middle fingers which was thoroughly
cleansed with alcohol wipe and allowed to air
dry a few seconds. A sterile, disposable lancet
was used to puncture the skin to the side of the
finger tip. The first small blood drop was wiped
away with a gauze pad. All the blood samples
were blotted on Dried Blood Sample Card
(Protein SaverTM 903TM Card by WhatmanTM.
LOT 6834509/83). This was done by placing it
close to the pierced surface without touching and
then followed by application of gentle pressure
to the base of the finger and the second large
blood drop was allowed to fall from the tip of
the finger onto the surface of the filter paper
inside of the circles. The circles were completely
filled with a single drop before moving to the
next empty circle. Blood was applied to one
side of the filter paper (the side with printing)
untill all circles are filled. The DBS samples
were dried under atmospheric temperature. The
samples for the rapid HIV test were collected
using capillary tubes. Two of the capillary tubes
were used to collect blood sample from each
participants. The tube was brought close to the
base of the blood drop and filled gradually to the
upper mark to avoid spillage if over filled.
Sample Analysis
Testing for the presence of HIV antibodies was
carried out with Determine® HIV-1/2 Test Cards
(Inverness Medical, Japan), Unigold™ kit
(Trinity Biotech, Ireland) using serial algorithm
according to manufacturer‟s instruction. Each
sample was screened for the presence of HIV1/2 antibodies using Determine test kits and the
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samples reactive to HIV1/2 antibodies were then
confirmed using Unigold test kit.
Packaging Blood Spots and Storage
Once DBS were completely dry, they were
stacked between sheets of glassine paper to
prevent blood spot cards from different patients
touching each other. Ten-fifteen blood spot
cards were packed in low gas permeable ziplock bags and 5-10 desiccant packs for removal
of any residual moisture from the cards and
humidity indicator cards (HI CARD MS200032, Batch 0123590C, USA) for measurement of
relative humidity inside the bag were added.
The DBS cards were kept in zip-lock bags with
desiccant and stored at 4oC until ready for
shipment. The DBS cards were shipped to
Virology Unit of the Department of
Microbiology and Biotechnology, National
Institute for Pharmaceutical Research and
Development (NIPRD), Abuja where they were
kept at 4oC.
Elution of the dried blood spots
The DBS were punched using 6mm file puncher
into 5ml disposable tubes and 200µl of the
elution buffer was added to each of the tubes.
The diluents were carefully mixed three times
using the pipette to ensure that the discs were
completely submerged. 50 tubes of the known
positive and known negatives as described
above were incubated at 2oCto 8oC while the

other 50 were incubated at room temperature
under normal laboratory conditions.
Confirmatory Test and Differentiation of the
HIV types
For the purpose of quality assurance every tenth
negative sample was retested using Gen Screen
Ultra HIV Ag-Ab (Bio-Rad Laboratories Inc)
and all positive samples were retested using HIV
Immunocomb 1&2 Bispot (Orgenics Ltd, Israel)
to differentiate between HIV 1 and HIV 2
according to the manufacturer‟s instructions.
Result
A total of one thousand, seven hundred and
ninety persons were counseled and tested for
HIV-1 &2 in the Lake Chad Basin of Borno
State Nigeria. The result of the study revealed
that four hundred and thirty one (431)
representing 24.1% with a 95% confidence
interval of 22.1 – 26.1 tested positive for HIV-1
and none was HIV-2 positive. The highest HIV
prevalence was observed in Abadan where
74(69.8%) out of 106 people tested were found
to be infected with HIV-1. A total of two
hundred and fifty five people (255) were tested
in Dikwa 73(28.6%) were HIV-1 positive, while
Kukawa has a prevalence of 74 (22.6%) out of
907 people tested. Jere came next with a
prevalence of 17.1% while Maiduguri
Metropolitan City had the lowest seroprevalence
of 13.6% (Table 1).

Table 1: HIV Seroprevalence disaggregated by local government area
Local Government Area
Abadan
Dikwa
Jere
Kukawa
Maiduguri Metropolitan City
Marte
Ngala
Overall prevalence

Number of Samples
106
255
252
907
265
2
3
1,790

The study was disaggregated by target groups.
The target group with the highest prevalence

Number Positive
74
73
43
74
36
0
0
431

was found to be the commercial sex workers
(40.1%), followed by household populations
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(32.3%). The transporters had prevalence of
(24.6%) and prevalence among uniform service
men was 20.2%. The prevalence among traders
was 18.2% and among island populations it was
16.9%.

The lowest prevalence was observed among
prison in mates (14.5%). However only two
people were tested among the displaced people
and none was positive (Table 2).

Table 2: HIV seroprevalence disaggregated by target groups
Target Group
Number of Samples
Number Positive
Household
393
127
Traders
358
65
Transporters
346
85
Uniform servicemen
173
35
Refugees/Displaced
2
0
Island Population
307
52
Commercial Sex Worker
142
57
Prisoners
69
10
Table 3shows the age related distribution of the
prevalence of HIV. The prevalence of HIV-1
was seen to be higher among respondents in the
age interval 15–19 years 50 (30.9%), and
respondents in the age interval of 30–34 years
had prevalence of 87(26.9%), followed by
respondents in the

Prevalence
32.3
18.2
24.6
20.2
0
16.9
40.1
14.5

age interval of 40–49 years (25.0%), then the
age interval of 40–44 years (24.2%). The next
most affected age intervals were 25–29 years
(23.3%), 20–24 years (21.3%) while 35–39
years had the least prevalence of (19.9%).

Table 3: Age related distribution of the prevalence of HIV
Age Group (year)
15-19
20-24
25-29
30-34
35-39
40-44
45-49

Number of Samples
162
385
386
324
196
161
176

Out of three hundred and fifty one (351) of the
urban population tested in this study, fifty one
(51) representing (14.5%) tested positive while
three hundred and eighty (26.4%) from one
thousand four hundred and thirty nine rural
populations tested were found to be HIV-1
positive. The study showed that the prevalence
of HIV is significantly higher in the rural areas

Number Positive
50
82
90
87
39
39
44

(26.4%) compared to urban settlements (14.5%)
(P < 0.001) (Figure 1).
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Figure 1: Prevalence of HIV disaggregated by urban and rural areas
On disaggregation of prevalence of HIV by
gender from Lake Chad Basin, it was revealed
that there was no significant difference in

prevalence of HIV by gender (24.1% for both
male and female) from this area (Figure 2).

Figure 2: Prevalence of HIV disaggregated by gender
Discussion
The behavioural and HIV seroprevalence survey
of the Nigerian portion of the Lake Chad basin
provided several new insights into the current
state and potential future direction of the HIV
epidemic in the Lake Chad basin.

The mainland communities constitute the
majority of the population as compared to the
island population which is indicative of a more
settled and permanent population group.
However the involvement of significant
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respondents (36.9%) from migratory population
(transportation sector (19.3 %), Uniform
services (9.7 %), Commercial Sex Workers (7.9
%)) also means that a significant part of the
Basin‟s population is non-permanent and
potentially mobile with the attendant potential of
serving as a source of transmission of infection
in and out of the basin. Only a small refugee
population (0.1%) currently exists as the only
refugee camp within the Nigerian portion of the
Lake Chad basin located at Ngala was found
virtually empty.
The population dynamics and the social life style
of the islands of the Lake Chad basin does not
only separate the Islands from the rest of the
state but also distinguishes it as „urban-villages‟
with a unique way of life. A scenario that
involves people staying away from their families
for a long time and having substantial disposable
income in the midst of a poor rural environment
with a relatively young population and a
booming sex industry no doubt exposes the
entire community to the practice of high risk
behaviours. This in turn predisposes them to
STDs and HIV/AIDS. Also war, internal strife,
and movement of refugees and population
desolation for any reason are major routes that
enhance the spread of HIV-1.
Global experience has shown that the spread of
HIV infection from these key populations to the
general population can occur rapidly when such
populations lack access to prevention and
treatment services. Individuals engaged in highrisk practices can transmit the infection to their
spouses and other sexual partners [9].
Review of HIV prevalence in Nigeria showed a
gradual increase from 1.8 to 5.8% between 1986
and 2001 [6]. In this study, HIV prevalence was
24.1%. This is similar to a seroprevalence study
of HIV among farmers and non-farmers in Kogi
State Nigeria which showed a prevalence of
22.7% [17]. The study showed that 44.9% of the
farmers were HIV positive while 14.6% of the
non-farmers were positive [17]. Specific risk
behaviours and practices are responsible for the
spread of HIV/AIDS.
It was noted that geographic variations in HIV
prevalence may be due to previous hubs of
sexually transmitted infections (STIs) or urban

development in Nigeria. High HIV infection
prevalence of 24.6% in this study may be due to
the nature of the socioeconomic life style of the
people of this region who are mainly fishermen
and transporters [1]. A study conducted in
Uganda among long distance truck drivers
revealed a similar result of HIV prevalence
between 25% and 32%. The same study
demonstrates that long distance truck drivers are
at a higher risk of contracting HIV than the
general population [12]. A study conducted at
Sainte-Justine Hospital, Canada had a general
prevalence rate of 81.0% among pregnant
women receiving prenatal care. This is quite
alarming. It is apparent that pregnant women are
involved in unprotected sexual intercourse
leading to pregnancy. This could account for the
high prevalence rate among this group [3].
Variables between the target groups were noted
in this study. HIV prevalence in this study varied
from 40.1% among CSWs to 14.5% among
prison inmates. The result of this study showed a
varied HIV prevalence of 14.5 and 26.5 between
urban and rural communities. This is similar to a
study that reported varied HIV infection rates
from 5.4 to 13.6% in the urban and semi urban
study locations [19].
The prevalence of 24.1% was recorded among
both the male and female populations in this
study which is similar to a study by Olaleye et al
[19] which revealed HIV prevalence of 24.6%
among male and 21% among female population.
A cross sectional study revealed that 18 (9.0%)
out of 200 patients attending the Association for
Reproductive Family and Health (AFRH) Centre
in Ibadan Nigeria, randomly selected and tested
to determine the prevalence of HIV, using
conventional methods was positive for HIV [16].
A significant higher infection rate observed
among people with age group of 15 - 49 years in
this study is comparable to results of previous
studies and HIV national sentinel survey [5, 6,
8]. In a different study, HIV prevalence of 7.1 %
among people aged 16-29 years and 10.8%
among people above 30years of age was
reported [16].
Prevalence figure of 14.5% was recorded among
the uniformed men in this study and is
comparable to the figures of 12% among the
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prison inmates in Kaduna [23]. The figure is also
lower than the figures reported amongst inmates
in South Africa (15%), Spain (16.4%), Cote
d‟Ivoire (27.5%), Zambia (26.7%) but higher
than France (13%), Netherlands and Switzerland
(11% each) [10] [11] [13] [14] [4]. HIV
prevalence in the prisons is usually higher than
that in the population at large. It could be 5, 6, or
even as much as 10 times higher than the values
obtained in the general population [23].
In this study, HIV-2 antibody was not detected
though human immunodeficiency virus type 2
(HIV-2) is an important cause of disease in a
number of regions of the world. HIV-2 is found
to be largely restricted to West Africa where its
prevalence rate is still very low [8].
Conclusion
This study revealed a varied prevalence at
different locations within Borno State, Nigeria.
The variation is also evident among the rural and
urban population. The rural dwellers had the
highest epidemics compared to the urban
population. On disaggregation by target groups,
the study showed sub-epidemics among target
groups with commercial sex workers leading the
group. The study also showed different rates of
HIV infection among age groups with age group
of 15-19 having the highest prevalence. There
was no difference in the prevalence among the
male and female population. HIV-2 was
however not detected in this study.
It is therefore very important that concerted
effort be taken by all stakeholders to reduce the
epidemics.
Acknowledgement
The contribution of Dr. Godwin Asukwo is
sincerely acknowledged. He recommended the
proposal for funding and UNFPA for providing
funding for this study. The support of Lake Chad
Basin (LCBI/HIV/AIDS) Initiative and Borno
State Government toward successful conduct of
this study is appreciated.
References
1. Adeokun, L. (2006). Social and Cultural
Factors Affecting the HIV Epidemic. In

AIDS in Nigeria: A Nation on the
Threshold. Edited by Olusoji Adeyi,
Phyllis J. Kanki, Oluwole Odutolu, John
A. Idoko. Havard Center for Population
and Development Studies, 9 Bow Street,
Cambridge, MA 02138 USA. pp.151173.
2. Adesegun, S.A; Ajayi, G.O. and Coker,
H.A.B. (2004). Natural products as
Anti-HIV Agents. Nigeria Journal of
Hospital Medicine, 3: 543-551
3. Akouma, B.S., Janique, V., Charest, H
and Merido, N. (2005). Human
immunodeficiency
virus
among
pregnant women receiving prenatal
care at Saint-Justine Hospital,Canada.
Emerging Infectious Diseases8: 12301232.
4. Autores, V. V., Menoyo, C., Suarez, M.
and Pez Blanco, J. A. (2002). Needle
exchange Programmes in Prison are
feasible. In: Program and Abstracts of
the XIVth International Conference on
AIDS,
Barcelona.14:
Abstract
TuPeF5458.
5. Federal Ministry of Health (2001).
Technical Report 2001 National
HIV/Syphilis Sentinel Survey among
Pregnant Women Attending Antenatal
Clinics in Nigeria. Abuja.
6. Federal Ministry of Health. Federal
Ministry of Health (2003) Technical
Report 2003
National HIV Seroprevalence Sentinel Survey. Federal
Ministry of Health.
7. Fletcher, T. M., III, Brichacek, B.,
Sharova, N., Newman, M. A., Stivahtis,
G., Sharp, P. M., Emerman, M., Hahn,
B. H. and Stevenson, M. (1996).
Nuclear import and cell cycle arrest
functions of the HIV-1 Vpr protein are
encoded by two separate genes in HIV-

Journal of Phytomedicine and Therapeutic 2016; 15(2): 31 – 39
www.jopat.gov.ng

Page 37

Onoja et al
2}SIVsm. EMBOJournal 15. 61556165.
8. Gentilini M, and Chieze, F. (1990).
Socioeconomic aspects of human
immunodeficiency virus (HIV) infection
in developing countries. Bull. Acad.
Natl. Med. 174:1209-1221.
9. Stefan B., Chris B., Kathryn M., Tonia
P., Andrea L.W., Michele R.D., Susan
G.S. and Deanna K. (2012). Burden of
HIV among female sex workers in lowincome and middle-income countries: a
systematic review and meta-analysis.
Infectious Diseases12(7):538-549
10. Harding, T. W. (1990). HIV/AIDS and
Prisons. Report for WHO Global
Programmes on AIDS.
11. Harding, T. W. and Schaller, G. (1992).
HIV/AIDS and Prisons. Updating and
Policy Review. A survey covering 55
Prisons Systems in 31 Countries,
Geneva: University Institute of Legal
medicine for the WHO Global
Programmes on AIDS.
12. Jaimie P. M., Sandra A. S. and
Frederick L. A (2011). Substance
Abuse, Violence, and HIV in Women: A
Literature Review of the Syndemic.
Journal of Women's Health. July 20(7):
991-1006. doi:10.1089/jwh.2010.2328.

13. Hernandez, R. Colooini, R. Idoate, G. A.
and Schutze, E. (1996). Drug- addiction
and AIDS in Prison populations. In:
Program and Abstracts of the XIth
International Conference on AIDS,
Vancouver.11: 507.Abstract D 1411.
14. Jurgens, R. (1996). HIV/AIDS in Prison.
Final Report. Canadian HIV/AIDS legal
network, Montreal.

15. Kantor E. (2003). HIV transmission and
prevention in prisons. HIV insite
knowledge
base,
http://hivinsite.ucsf.edu/.
16. Okonko, I.O., Okerentugba, P.O. and
Akinpelu, A.O. (2012). Prevalence of
HIV among Attendees of ARFH Centre
in Ibadan, Southwestern Nigeria.
17. Sule, W.F., Enemuor,S.C., Adewumi
M.O., and Attah, O.C. (2009).
Traditional crop farmers in Kogi East,
Nigeria elucidate elevated HIV and
AIDS prevalence level during a fiveyear study period. African Journal of
Microbiology Research3 (4): 128-132.
http://www.academicjournals.org/ajmr.
18. Etukumana, E.A., Thacher, T.D. and
Sagay, T.D. (2010). HIV risk factors
among pregnant women in a Rural
Nigerian Hospital, West Indian Medical
Journal59 (4): 453-461.

19. Olaleye, D.O., O.H. Tekena and G.N.
Odaibo, (2006). The Virology
and
Dynamics of the Epidemic: In AIDS
in Nigeria: A Nation on the Threshold.
Edited by: Olusoji Adeyi, Phyllis J.
Kanki, Oluwole Odutolu, John A. Idoko.
Havard Center for Population and
Development Studies, 9 Bow Street,
Cambridge, MA 02138 USA. pp: 37-66.
20. Olusegun, L and Melvin, O.A (2008).
Prison reform and HIV/AIDS in selected
Nigeria prisons. Journal of International
Social Research vol. 1–4.

21. Pont, J., Strutz, H., Kahl W and Salzner,
G. (1994). “HIV epidemiology and risk
behavior promoting HIV transmission in
Austrian prisons,” European Journal of
Epidemiology10, (3), 285–289.

Journal of Phytomedicine and Therapeutic 2016; 15(2): 31 – 39
www.jopat.gov.ng

Page 38

Onoja et al
22. Kesava, R., Kurapati,V., Venkata, S.
A.,Thangavel,
S., Gabriella,
G.
and Madhavan, P. N. N. (2015). Natural
Products as Anti-HIV Agents and Role
in HIV-Associated Neurocognitive
Disorders (HAND): A Brief Overview.
Frontiers
in
Microbiology
6
PMCID:PMC4709506
23. Joshua, I.A and Ogboi, J.S (2008).
Seroprevalence
of
Human
Immunodeficiency Virus (HIV) amongst
Inmates of Kaduna Prison, Nigeria.
Science
World
Journal3:
1-8
www.sciecnceworldjournal.com.

Synergistic Effects of HIV Infection and
Older Age on Daily Functioning.
Journal of Acquired Immune Deficiency
Syndrome. 1, 61(3): 341–348. doi:
10.1097/QAI.0b013e31826bfc53.
29. USAID, (2009). Kenya Factsheet
FY2008-11. USAID- State Foreign
assistance appropriations. Washinton
DC: USAID.

30. USAID, (2016). Health, Population and
Nutrition: East Africa. Nairobi: USAID.

24. Xuan, Z., Liu-Meng, Y., Guang-Ming,
L., Ya-Juan, L., Chang-Bo, Z., YongJun, L., Hao-Zhi, L. and Yong-Tang, Z.
(2012).Potent Anti-HIV Activities and
Mechanisms of Action of a Pine Cone
Extract from Pinus yunnanensis.
Molecules
17:
6916-6929;
doi:10.3390/molecules17066916
25. Avert,
(2014),
“Prisoners
and
HIV/AIDS,”
http://www.avert.org/
prisoners-hivaids.htm.

26. Jenevieve, M.,
Flora, C.and
Jill R.
(2014). Evaluating social outcomes of
HIV/AIDS interventions: a critical
assessment of contemporary indicator
frameworks. Journal of International
AIDS Society 17; 19073

27. Pennap G.R.I., Makut, M.D., Gyar,
S.D., and Owuna, G. (2006). Seroprevalence of HIV/AIDS in Keffi and
Environs.
Nigerian
Journal
of
Microbiology20, (3):1114- 1146.

28. Morgan E.E, Jennifer E.I., Erica W.,
Nichole A. D., P. Katie Riggs P., Lisa
D.W., Ronald, E., Igor, G., Steven, P. W
and The HIV Neurobehavioral Research
Program (HNRP) Group (2012).
Journal of Phytomedicine and Therapeutic 2016; 15(2): 31 – 39
www.jopat.gov.ng

Page 39

