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ABSTRACT. Environmental assessment of 234 residential apartments in Makurdi was
undertaken after which cockroaches were collected from kitchens and toilets from 2400 -0200 h
between Mar. and Jul. 2006 using the killing and counting technique. One hundred and forty
three (61.6%) of the residential apartments visited had occupant ratio of>4 persons per room. A
total of 4,037 cockroaches were collected in 88.5% of residential apartments visited; the toilet
and kitchen accounted for 54.6% and 45.4% of the collection, respectively. The American
cockroach, Periplaneta americana, and the German cockroach, Blattela germanica, were the
predominant species encountered; the least was Supella longipalpi. There was no significant
difference in species preference for kitchen or toilet (X2 = 0.11, df= 1, P>0.05). The number of
cockroaches collected from multi-unit apartments with several tenants was significantly higher
than the numbers collected from duplex or detached buildings (X2 = l3.8, df = 2, P<0.05).
Overcrowding and poor maintenance of buildings were common to all the study locations and
these enhanced cockroach infestation. There is an urgent need to put in place a comprehensive
cockroach prevention and control intervention strategy that will emphasize community
participation in planning and implementation in order to protect and safeguard human health.

INTRODUCTION
Cockroaches are the most abundant and

obnoxious non-biting insect pest in residential
buildings, hospitals, hostels, and restaurants
(Hahn, 2003; Kutrup, 2003; Mba and Kelly,
2003; Runstrum and Bennet, 1990). They
move freely from one building to another or
from sewage drains. gardens, food stores, and
toilets to human habitations. Cockroaches
feed on a wide range of animal products and
manufactured materials. When cockroaches
run over food, they may leave filth or secrete
an oily liquid that has offensive and sickening
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odour which ruin food or render it
unacceptable (Brenner et al., 1987).
Pathogenic microorganisms have been
isolated from the alimentary canal and other
parts of the cockroach's body. Since they feed
on human faeces as well as human food, their
potential for transmitting food-borne
infections has generated a lot of research
interest (Abdel-Aal and Mazen, 1995; Arruda
et al., 2001; Ash and Green Burg, 1980;
Brenner et al., 1987; Feachem et al., 1983;
Ghosh and Gayen, 2006).

In recent studies, a strong association had
been established between the presence of
cockroaches and increase in the severity of
asthma symptoms in individuals who are
sensitive to cockroach allergens (Alph et al.,
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2001; Arlian et al., 2002; Hahn, 2003; Kane
et al., 1999; Miller and Peter, 2004; Rauh et
al.,2002). There is an unprecedented increase
in cockroach population in public places and
residential apartments in North America
(Rauh et al., 2002); Asia (Dong-kyu, 1995;
Ghosh and Gayen, 2006); the Middle East
(Kutrup, 2003); and Australia (Miller and
Peter, 2004). In Nigeria, however, the vector
competence of cockroaches seems to have
been underrated considering the dearth of
information and the little research interest it
has attracted over the years. As urban
population increase in Nigeria (Adegbola,
1987), with attendant deterioration in
housing conditions and poverty, enabling
environment is created for the proliferation of
insect breeding habitats and of insect-borne
pathogens.

This study was undertaken to investigate
cockroach infestation in Makurdi in relation
to housing and sanitary conditions and the
consequences for human health.

MATERIALS AND METHODS

Study Area.
Makurdi. the capital of Benue State,

Nigeria, covers an area of 16km2 and lies
between latitude 7°15'-7°45'N and longitude
g015-g040'E in the Guinea savanna
vegetational zone of Nigeria. Five residential
areas (David Mark By-Pass, North Bank,
Police Barrack, Wadata, and Wurukum) were
selected for this study. In each area, the
longest street was identified and odd-
numbered residential buildings were
selected.

David Mark By-Pass.
Located in the central business area of the

town with many government and private
establishments in addition residential houses,

David Mark By-Pass has its own share of poor
drainage and inadequate refuse collection .
The area, however, presents a better
environmental outlook and residents have
more access to pipe-borne water than other
areas.

North Bank.
The area is located across the river towards

the north. Angwan-Sariki, the actual study
site, is densely populated and the residents
engage in free-range rearing of cattle, sheep
and goats, trading and other small-scale
businesses. Majority of the residents lack
clean water and depend on the river. Sanitary
conditions are poor, most of the drainages are
blocked with piles of rubbish and the
prominent gully erosion sites there serve as
refuse dumps.

Police Barrack.
The housing condition in the Police Barracks

is particularly of epidemiologic concern
considering the poor sanitary condition and
overcrowding. Broken septic tanks and highly
polluted sites are found within residential
blocks providing breeding sites for insects all
the year round. Overcrowding in the barrack
has created pressure on the limited
infrastructure with the result that there is
inadequate disposal of various types of
wastes.

Wadata.
The area, located along the bank of the river

towards the western end of the town, is
densely populated with inadequate water
supply, sanitary and waste management. In
addition to residential houses, there is a
market, a prison, an abattoir, a rice mill, and
thriving burnt -brick industry along the bank of
the river. The inhabitants of this area are
largely Hausas and Jukuns who are active
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fishermen. The majority of the Hausa
residents combine free-range livestock
husbandry with petty trade; it is therefore
very common to find goats, sheep, and cattle
in many residential premises.

Wurukum.
This is another residential settlement within

the metropolis. Angwan-Jukun, the actual
study site, is known for its unhygienic
conditions, overcrowding, poor state of
housing, and lack of clean water. Heaps of
refuse block access to the road while
municipal waste disposal facilities are non-
existent. The Jukun ethnic group used to be
the predominant residents but this is rapidly
changing due to influx of other ethnic groups
as a result of lower rents. Landmark facilities
include a rice-mill, an abattoir, and vegetable
farms along the river bank.

House Visitation and Inspection.
Pre-survey visits were made to identify

houses and to interact with residents and
obtain their consent' to participate in the
study. Return visits to consenting residents
between Mar. and Jul. 2006 were devoted to
inspecting the houses and gathering
information on type of housing: detached,
duplex, multi-unit; level of maintenance,
indicated by presence of mould, damaged
water pipe, cracked wall, peeling paint, and
leaking roof; room spaces available and
number of people to a room; type of toilet;
and number of people sharing kitchen. A total
of 234 residential apartments in David Mark
By-Pass (47), North Bank (50), Police
Barrack (38), Wadata (51), and Wurukum
(48) were visited

Collection and Identification of
Cockroach.

After the inspection of an apartment, two

disposable syringes containing 5 ml of the
common household insecticide 2,3-
dichlorovinyl dimethyl phosphate (Sniper
1000 EC (R» were left with a volunteer resident
to apply 5 drops of the insecticide at the four
corners of the kitchen and toilet between 2300
and 0200 h. Dead cockroaches were collected
6 hours later, sorted by stage and sex,
identified to species using keys in Pratt and
Smith (1988) and Runstrum and Bennet
(1990), and then counted.

Data Analysis.
The data were analysed using SPSS package

and Chi square was used to test cockroach
species preference for kitchen or toilet and
preference for housing type.

RESULTS

A total 143 (61.1%) of the residential
apartments visited had >4 persons per room.
Housing disrepair was common to all study
locations: 167 (71.3%) of the apartments had
peeling paint, and 41.5% had evidence of
leaking roof. The relationship between
housing condition and cockroach infestation
is shown in Table 1. The cockroaches
collected from multi-unit apartments with
several tenants were significantly higher than
those collected from duplex and detached
buildings (i=13.8, df= 2, P<0.05). Cockroach
infestation in houses with pit latrine, peeling
paint, and leaking roof were also significantly
higher (P<0.05) when compared with houses
without such evidence of disrepair (Table1).
Percentage of household sharing toilet was
51.7% ; 54.7% of the households cooked in
shared kitchens while 32.4% of households
cooked outside.

Cockroaches were collected from 88.5% of
residential apartments visited and 4,037
nymph and adult cockroaches were collected
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Table I. Housing characteristics and cockroach infestation
ratc (n = 4037).

Home characteristics % infestation

Housing type
Detached home
Duplex
Multi- unit building

21.3
17.0
61.7

Number of persons per room
1-2 persons per room
3 or more persons per room

47.0
53.0

Type of toilet
Pit latrine
Flush water cistern

62.7
37.3

Paint peeling
No
Yes

31.7
68.3

Presence of mould
No
Yes

Roof leakage
No
Yes

37.6
62.3

39.6
60.4

Source Imethod water storage
Tap
Storage tanks
Well

21.7
34.6
43.7
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Fig. 1. Percentage abundance of cockroaches
collected from kitchens and toilets at study
locations in Makurdi.

with the toilet accounting for 2204 (54.6%)
and the kitchen accounting for 1833 (45.4%)
[Fig. 1]. There was no significant difference in
species preference for either kitchen or toilet
(X 2 = 0.11. df = 1, P>0.05). More female
cockroaches were encountered than male at all
study locations excluding Wurukum (Fig. 2).
Nymphs accounted for 44.1 % (1780) of the
total cockroach population while adults
accounted for 55.9% (2257). More
cockroaches were collected from Wadata
(25.3%), North Bank (25.3%), and Wurukum
(22.2%) than the Police Barrack and David
Mark By-Pass both of which accounted for
only 28.2% of the total collection. The
American cockroach, Periplaneta americana,
and the German cockroach, Blattela
germanica, were the predominant species
encountered; the other species seen was
Supella longipalpi (Fig. 3).

DISCUSSION
This study indicates that overcrowding and

poor maintenance of residential buildings
increase the likelihood of cockroach
infestation. The observed predominance of P
americana and B. germanica in households
corroborates the findings by Arruda et al.
(2001), Dong Kyu (1995), Kutrup (2003), and
Mba and Kelly (2003) that the two species are
the most common cockroaches in multiple-
family dwellings (where they prefer kitchens
as well as warm and humid areas close to food)
and latrines (Kutrup, 2003; Miller and Peter,
2004). These species are also known to
reproduce faster than other common pest
cockroaches (Hahn 2003). The high
cockroach infestation at the study locations
could be attributed to availability and
abundance of diverse food materials, suitable
refuge and lack of sustained control efforts
(Pratt and Smith 1988).
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The overcrowding of multi-unit apartments
(6l.1% of the apartments had >4 persons per
room) no doubt exacerbate the poor sanitary
condition and increase the cockroach-food-
man contact pattern. The adults of P
americana and B. germanica are known to be
highly mobile and migrate from nearby
infested dwellings to another especially in
high density residential areas such as the
locations used in this study. Hahn (2003)
reported that most migrations of cockroaches
in USA occur along plumbing or utility
tunnels or between apartment structures.

Association between housing disrepair and
cockroach infestation has long been
established (Arruda et al., 2001, Kane 1999,
Rauh et al., 2002). As urban population
increases in many Nigerian cities (Adegbola
1987), resulting to overcrowding and
deteriorating sanitary conditions, health
burden associated with poor housing and
indoor pest infestation are likely to
exacerbate the transmission of vector-borne
disease pathogens. Cockroaches are potential
vectors of disease such as dysentery,
gastroenteritis, and typhoid fever. These

80 !

70 I
<1> 60oc
ro
"U 50 ..

c
:s.c

40 --ro
<1>

30 !01
j9
c

20·Q)

l:
Q)a. 10

0

[!] Female

oMale

Fig. 2. Percentage abundance of male and female
cockroaches collected from study locations in Makurdi.
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Fig. 3. Percentage abundance of the species
of cockroaches collected.

diseases have been reported recently in
Makurdi at epidemic proportion (MOR,
2005). The isolation of hitherto
undocumented pathogenic microorganisms
from cockroach's alimentary canal may
change the general notion that cockroaches
are only mechanical vectors of causative
agents (Frye and Meleneym, 1936, Abdel al
and Mazen, 1995, Miller and Peter, 2004,
Ghosh and Gayen 2006).

This study provides an indication of high
cockroach infestation in Makurdi and a link
between deteriorating housing and sanitary
conditions and build up of cockroach
population. A more extensive study is
required to guide the development of
interventions to improve household hygiene,
reduce cockroach infestation and protect
human heal tho
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