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Abstract

Background: The study on lymphatic filariasis (LF) in Igho-Eze North was con-
ducted to determine the prevalence and predisposing factors to LF among its res-
idents between May and October 2018.

Methods: A total of 201 residents who have lived in the area for at least one year
were recruited. They were stratified according to age, gender and occupation, and
were clinically examined firstly by rapid assessment method for any lymphoedema
and hydrocele. At recruitment, blood samples were collected from all volunteered
participants for LF test. In addition, demographic information and risk factors of
the respondents were captured using a structured questionnaire by oral interview.
Results: The overall prevalence for LI was 84 (41.8%). Furthermore, LI preva-
lence was significant (P < 0.05) in all the studied communities: 61.5% in Umuog-
buagu, 48.1% in Aguibege, 32.7% in Umuagama and 21.7% in Umuopu. The sex-
related prevalence of LF was higher among females than males, with slight signifi-
cant difference (P = 0.0406). In relation to age and occupation, higher prevalences
(P < 0.0001) were recorded among older (= 50 years) subjects (49, 61.2%) and
traders (55, 57.9%) respectively. The risk associated with LF implicated lack of
knowledge, non-use of mosquito nets, as well as visit and proximity to water bod-
ies as major predispositions (P < 0.05).

Conclusion: The prevalence of LF in this study was high. Higher prevalence was
among females, older people and traders. Notable risks to the disease outcome are
environmental, attitudinal and occupational with chances of scaled up prevalence
and burden overtime.
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Introduction

ymphatic filariasis (LF) is among the
parasitic diseases that cause the most
socioeconomic burden on infected
people in endemic communities (1). It
is caused by Wuchereria banerofti and Brugia spp.
(2). The arthropod vectors that transmit LF
are Culex, Anopheles, Aedes mosquitoes (3).
Nigeria has a significant burden of LF rang-
ing from social, psychological to economic
burden (4). It is one of the most debilitating
diseases related with the lymphatic systems,
which affects and manifests itself in a variety
of severe clinical pathologies (5). The disease
causes widespread chronic suffering and social
stigma resulting from ignorance and incorrect
beliefs (6). Some individuals believed that ele-
phantiasis is an abominable disease (7), and
very few believed mosquitoes were associated
with elephantiasis (8). Infection of LF microfi-
lariae may be acquired during childhood, with

its visible manifestations occurring later in life,
causing temporary or permanent disability (9).

For proper understanding of the geograph-
ical distribution, prevalence and degree of risk
of LF, there is need for continuous surveil-
lance to help suggest additional strategies to
complement mass drug administration needed
to accelerate LF control and elimination pro-
gramme. We aimed to assess LF prevalence
and risk in Igbo-Eze North.

Materials and Methods

Study area

The study was carried out between May and
Oct 2018 in Igbo-Eze North Local Govern-
ment Arealocated in the northern part of
Enugu State, Nigeria (Fig. 1).

7°22'48.0"E

7°26'24.0”E

7°30'0.0"E

KOGI STATE

~

=

Monu
®

T2UN

lgbo-Eze South
LGA

6°57'36.0"N

Qnicha
L J

- N,

WS
| |

ANIGERLAS

r e e v
i e i
| < j
e, } *. el
N 7
 Vur'S

N

FIGBO-EZE

wt NORTH LGA
o g0,

1

2

Amufie
L J

BENUE STATE

T2YU0N

Arnax.:hala
—_ Ugbaike __
SR ghake T

Umu.ogbo gb.elu

£kposhi

6°5736.0°N

be

Legend
—— Road Network
K Selected Community

3 ® Other Community

4 km

7°22'48.0"E

7°26'24.0"E

7°30’0.0”E

Fig. 1: Map of Igbo-Eze North Local Government Area showing the selected communities
Source: GIS Unit, Department of Geography, University of Nigeria Nsukka
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It is located between Latitude 6° 57 36 and
7° 2 24 N and Longitude 7° 22 48 and 7° 30 (f
E. It shares borders in the north with Benue
State, in the south with Ovoko and Iheakpu-
Awka in Igbo Eze South Local Government
Area; in the east Amala and Obollo in Udenu
Local Government Area, and Kogi State in
the West and partly in the north. The Local
Government has an area of 293 km? and a
population of 259,431 at the 2006 census (10).
In Igbo-Eze North Local Government Area,
the people are predominantly traders, farmers
and palm wine tappers. The area is renowned
for her palm wine production and African
Traditional Religion (ATR). Overwhelming
majority of the people live in rural settlements;
where they mainly engage in subsistence agri-
culture and related activities.

FEthical clearance

Ethical approval (MH/MSD/REC18/007)
was procured from the State Ministry of
Health, Enugu State. Also, permission from
the Health Department, Igbo-Eze North Lo-
cal Government Council was sought. In-
formed consent of the heads, medical person-
nel of health facilities, and study participants
were solicited to enable prompt recruitment.

Study design

A cross-sectional survey involving a multi-
stage sampling procedure was used for this
study. The first stage involved a purposive
selection and stratification of the Local Gov-
ernment. The second stage involved the ran-
dom selection of communities within different
strata. In the community level, individuals
were demographically stratified. Selection of
participants was by random sampling. Blood
samples of 1 ml volume were collected from
each participant, while their demographic in-
formation was recorded in a questionnaire.
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Determination of sample size

The study population included residents of
the study area who have lived for at least one
year. A sample size of 201 individuals deter-
mined using the method devised by Sar-
mukaddam and Garad (11) was sampled from
four locations endemic for LF in the area; all
of them gave consent to participate in the
study.

Rapid assessment and examination of
blood samples

The subjects were examined for clinical
manifestations by trained medical personnel.
Examination for LF involved the search for
lymphoedema (Fig. 2) and hydrocoele. Partici-
pants were clinically examined for hydrocoele,
and was diagnosed based on the finding of a
non-tender, soft, fluid-filled mass (12). For the
examination of lymphoedema, participants
were simply asked to lift up their clothing to
expose their legs or swollen limbs with differ-
ent degree of swelling (6). Peripheral blood
specimens were collected from the partici-
pants using a 5 ml syringe into an EDTA tube
at night to coincide with the appearance of the
microfilariae from 22:00 to 24:00 (3). Prior to
this, the site for blood collection was cleaned
and disinfected with a ball of cotton wool
soaked in 70% ethanol. The specimen bottles
were transported and examined microscopical-
ly in the Parasitology and Public Health La-
boratory, Department of Zoology and Envi-
ronmental Biology, University of Nigeria,
Nsukka. Blood smears were prepared and
stained using TField staining technique (13).
Presence of microfilariae was confirmed under
the microscope. Identification of microfilariae
was depended on the ability to discriminate
sheath/ tail structures.

Available at: http://ijpa.tums.ac.ir



http://ijpa.tums.ac.ir/

Aniaku et al.: Predisposing Factors to Lymphatic Filariasis among Residents ...

Administration of questionnaire

A standardized close-ended questionnaire
was self-administered to each participant by
oral interview of the respondents (14). Infor-
mation on demography, domestic and peri-
domestic environment, and personal activities
outside of the peridomestic area that might be
related to exposure to vector bites were in-
cluded in the questionnaire. Parents and the
guardians answered the questionnaire for their
children or wards below 10 years of age.

Statistical analysis
All statistical analyses were carried out using
SPSS software version 20.0 (SPSS Inc., Chica-

go, 1L, USA). The prevalence of LF among
the study population was compared across the

N
Fig. 2: Aguibege participants with lymphoedema on both legs (a) a man (b) a woman

different study locations using Chi-square (x°)
test to determine differences in prevalences.
Binary logistic regression was carried out to
evaluate the risks associated with LF in the
study area. Differences in values were statisti-
cally significant at p < 0.05.

Results

Prevalence of lymphatic filariasis in Igbo-
Eze North LGA

The overall prevalence of LF in Igbo-Eze
North LGA is presented on Table 1, while LF
prevalence according to gender, age and occu-
pation are presented on Tables 2-4 respective-

ly.

Table 1: Overall prevalence of LF in Igbo-Eze North LGA

Communities Number Number  Prevalence (%) xr df  P-value
Examined  Infected

Aguibege 54 26 48.1 43.227 1 < 0.0001

Umuopu 46 10 21.7 36.204 1 < 0.0001

Umuogbuagu 52 32 61.5 47.903 1 < 0.0001

Umuagama 49 16 32.7 44.700 1 < 0.0001

Overall 201 84 41.8 174.438 1 < 0.0001

¥? = 18.518, df = 3, P< 0.0001
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Table 2: Prevalence of LF in Igbo-Eze North LGA according to gender of the participants in this

study
Communities Gender Total (%) Infected (%) Non-Infected (%)
Aguibege Male 17 (31.5) 4 (23.5) 13 (76.5)
Female 37 (68.5) 22 (59.5) 15 (40.5)
Total 54 (100.0) 26 (48.1) 28 (51.9)
2 =6.023,4df=1,p=0.014
Umuopu Male 18 (39.1) 2 (11.1) 16 (88.9)
Female 28 (60.9) 8 (28.0) 20 (71.4)
Total 46 (100.0) 10 (21.7) 36 (78.3)
x> =1.963,df=1,p=0.161
Umuogbuagu Male 15 (28.8) 10 (66.7) 5(33.3)
Female 37 (71.2) 22 (59.5) 15 (40.5)
Total 52 (100.0) 32 (61.5) 20 (38.5)
x2=0.234,4df=1,p=0.628
Umuagama Male 21 (42.9) 7 (33.3) 14 (66.7)
Female 28 (57.1) 9(32.1) 19 (67.9)
Total 49 (100.0) 16 (32.7) 33 (67.3)
x?=0.008, df=1, p =0.930
Total Male 71 (35.3) 23 (32.4) 48 (67.6)
Female 130 (64.7) 61 (46.9) 069 (53.1)
Total 201 (100.0) 84 (41.8) 117 (58.2)

2= 3985, df= 1, p = 0.046

Table 3: Prevalence of LF in Igbo-Eze North LGA according to age of the participants in this study

Communities Total (%) Age (Years) Infected (73) Non-Infected (%)
Aguibege 1(1.9) 0-9 0 (0.0) 1 (100.0)
4 (7.4 10-19 0 (0.0) 4 (100.0)
7 (13.0) 20-29 2 (28.6) 5 (71.4)
11 (20.4) 30 -39 3 (27.3) 8 (72.7)
10 (18.5) 40 — 49 4 (40.0) 6 (60.0)
21 (38.9) =50 17 (81.0) 4 (19.0)
54 (100.0) Total 26 (48.1) 28 (51.9)
x> = 16.955, df = 5, p = 0.005
Umuopu 4 (8.7) 0-9 0 (0.0) 4 (100.0)
6 (13.0) 10-19 0 (0.0) 6 (100.0)
6 (13.0) 20-29 0 (0.0) 6 (100.0)
6 (13.0) 30 -39 1(16.7) 5 (83.3)
9 (19.6) 40 — 49 1(11.1) 8 (88.9)
15 (32.6) =50 8 (53.3) 7 (46.7)
46 (100.0) Total 10 (21.7) 36 (78.3)
x> =13.933, df= 5, p = 0.016
Umuogbuagu 3(5.8) 0-9 0 (0.0) 3 (100.0)
6 (11.5) 10-19 0 (0.0) 6 (100.0)
4 (7.7) 20-29 2 (50.0) 2 (50.0)
8 (15.4) 30 -39 4 (50.0) 4 (50.0)
13 (25.0) 40 — 49 10 (76.9) 3(23.1)
18 (34.0) =50 16 (88.9) 2 (11.1)
52 (100.0) Total 32 (61.5) 20 (38.5)
x? = 22.064, df= 5, p = 0.001
Umuagama 1(2.0) 0-9 0 (0.0) 1 (100.0)
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3(6.1) 10-19 0 (0.0) 3 (100.0)

482 2029 2 (50.0) 2 (50.0)

482 30 -39 2 (50.0) 2 (50.0)

11 (22.4) 40 — 49 4 (36.4) 7 (63.6)

26 (53.1) > 50 8 (30.8) 18 (69.2)

49 (100.0) Total 16 (32.7) 33 (67.3)

¥2=3.145, df= 5, p = 0.678

Total 9 (4.5) 0-9 0 (0.0) 9 (100.0)
19 (9.5) 10-19 0 (0.0) 19 (100.0)

21 (10.4) 2029 6 (28.6) 15 (71.4)

29 (14.4) 30 -39 10 (34.5) 19 (65.5)

43 (21.4) 40 — 49 19 (44.2) 24 (55.8)

80 (39.8) > 50 49 (61.2) 31 (38.8)
201 (100.0) Total 84 (41.8) 117 (58.2)

32 = 34.802, df= 5, p < 0.0001

Table 4: Prevalence of LF in Igbo-Eze North LGA according to occupation of the participants in

this study
Communities Total (%) Occupation Infected (%) Non-Infected (%)
Aguibege 1(1.9) None 0 (0.0 1 (100.0)
6 (11.1) Student 1(16.7) 5 (83.3)
8 (14.8) Farmer/Fisherman® 4 (50.0) 4 (50.0)
5(9.3) Civil Servant 1 (20.0) 4 (80.0)
6 (11.1) Artisan 2 (33.3) 4 (66.7)
28 (51.9) Trader 18 (64.3) 10 (35.7)
54 (100.0) Total 26 (48.1) 28 (51.9)
x> = 8.356,df=5,p=0.138
Umuopu 4 (8.7) None 0 (0.0) 4 (100.0)
Student 1(16.7) 5 (83.3)
Farmer/Fisherman® 3 (50.0) 3 (50.0)
Civil Servant 1(16.7) 5 (83.3)
Artisan 1 (14.3) 6 (85.7)
Trader 4 (23.5) 13 (76.5)
46 (100.0) Total 10 (21.7) 36 (78.3)
y? =4.370, df= 5, p = 0.497
Umuogbuagu 10 (19.2) Student 0 (0.0 10 (100.0)
5 (9.0) Farmer/Fisherman® 3 (60.0) 2 (40.0)
4 (7.7) Civil Servant 0 (0.0) 4 (100.0)
5 (9.0) Artisan 3 (60.0) 2 (40.0)
28 (53.8) Trader 26 (92.9) 2(7.1)
52 (100.0) Total 32 (61.5) 20 (38.5)
x? = 34.014, df = 4, p < 0.0001
Umuagama 3(6.1) None 1(33.3) 2 (66.7)
3(6.1) Student 0 (0.0) 3 (100.0)
10 (20.4) Farmer/Fisherman® 6 (60.0) 4 (40.0)
2 4.1 Civil Servant 0 (0.0) 2 (100.0)
9 (18.4) Artisan 2 (22.8) 7 (77.2)
22 (44.9) Trader 7 (31.8) 15 (68.2)
49 (100.0) Total 16 (32.7) 33 (67.3)
x> = 6.278,df= 5, p = 0.280
Total 8 (4.0) None 1(12.5) 7 (87.5)
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25 (12.4) Student 2 (8.0 23 (92.0)
29 (14.4) Farmer/Fisherman* 16 (55.2) 13 (44.8)
17 (8.5) Civil Servant 2 (11.8) 15 (88.2)
27 (13.4) Artisan 8 (29.6) 19 (70.4)
95 (47.3) Trader 55 (57.9) 40 (42.1)
201 (100.0) Total 84 (41.8) 117 (58.2)

¥2 = 34.760, df= 5, P < 0.0001

*Farmers plant agricultural crops

Risk factors for lymphatic filariasis in Ig-
bo-Eze North LGA

The risk factors associated with LF in the
study area included non-use of mosquito nets,
unawareness of LF, visit to water bodies, and
proximity of water bodies to house.

Discussion

The overall prevalence of LF was 41.8% in
the present study. This is quite high unlike
areas with low prevalence such as 6.1% among
Yakurr people of Cross River State (15). Earli-
er works (16, 17) reported 6.5% and 5.5% in
Benue State and in some rural communities of
the Lower Cross River Basin respectively.

In addition, other studies of LF in Nigeria
observed 18.8% prevalence in Aguata, Anam-
bra State (18), 12.9% prevalence from central
states of Plateau and Nassarawa States (19),
16.9% prevalence among the Ezza people of
Ebonyi State (20), and 15.5% prevalence
among Mbembe people of Cross River State
(21). According to eatlier reports, the popula-
tions at high risk for contracting LF infection
are usually those that are poor, and concen-
trated mainly in rural areas (22,23). Also, sig-
nificant variation in prevalence between
communities could be attributed to differ-
ences on the socio-economic status, local en-
vironmental and ecological conditions that
favor the breeding of the vectors (20,21).
These factors explain probably the high preva-
lence recorded among the studied population
who are mainly traders (95, 47.3%) and farm-
ers (29, 14.4%) with low economic status (Ta-
ble 4).
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Sex-related prevalence in the present study
implicated LF infection to be higher among
females than males (Table 2). This is not con-
sistent with earlier reports (15,24,25) that there
exists no statistically significant difference be-
tween both sexes. However, our study cor-
roborates with other studies (4, 26, 27) which
showed that females had more LF than the
males. Sex-related differences are usually at-
tributed to occupational differences between
males and females. Majority of the participants
were widowed women who are either traders
or farmers. In relation to age, the present
study found that prevalence of infection in-
creased with age in both sexes. It is under-
standable that older individuals have been ex-
posed throughout their lives and as such are
more exposed to the vectors because of their
occupations, mostly as farmers in the fields,
and other adult occupations as most probable.
Traders had highest prevalence (P < 0.05) of
LF. The high prevalence among traders could
be attributed to the fact that trading in the
study area involves a complex process of pur-
chasing of agricultural crops from farmers
mostly in their farms at hinterlands, convey-
ance of these crops to some other villages
with high demand for them, and prolonged
outdoor stay due to market sales as well as
possible late night return.

The risk associated with LF in the study area
implicated lack of knowledge about LF, non-
use of mosquito nets and visit to water bodies
as the major predispositions to LF. Others
include close proximity of water body to
houses and whether seen LF patient. It was
observed that people with LF awareness are
less likely to present with the disease. Likewise,
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those that do not visit water bodies. Partly
compliance to bed net ownership and usage
were associated with high LF prevalence, as
against its adherence as an effective vector
control tool, as shown in other studies (28-32).
It is foreseeable that the scale-up of universal
bed net coverage for malaria may lead to a
wider reduction in LF transmission in the fu-
ture.

Conclusion

The prevalence of LF in Igbo-Eze North
Local Government Area was high with chanc-
es of scaled up prevalence and burden over-
time. Prevalence differences were implicated
to be location, sex, age and occupation-
dependent. Concerted awareness campaigns
on the cause of LF, mode of transmission, the
relationship between infection and clinical
signs/symptoms should be intensified to ena-
ble increased acceptance and support of its
control programme in the area.
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