
an oily liquid that has an offensive and
sickening odour that may ruin food (Hamman
and Gold, 2002). Because cockroaches feed
on human excreta aswell as human food, their
potential for transmitting dysentery, typhoid,
cholera and other food-borne infections have
been experimentally confirmed (Nuntaree et
al., 2004, Ghosh and Gayen, 2006; Tatfeng et
al., 2005; Vahabi et al., 2007; Bouamama et
al., 2007). A robust association has been
.established between the presence of
cockroaches and increases in the severity of
asthma symptoms in individuals who are
sensitive to cockroach allergen (Kane et al.,
1999; Rauh et al., 2002; Arlian, 2002;
Hamman and Gold, 2002; Sarinho et al.,
2004).
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ABSTRACT. This study involved the killing and counting technique to sample cockroach
population in hospitals and restaurants in Makurdi. Questionnaires were administered to 200
staff of the hospitals .and restaurants to determine their cockroach-related knowledge, attitude
and practices. Participatory pest ranking exercises were conducted to ascertain the perceived
seriousness and importance of cockroach infestation. A total of 4,456 cockroaches were
collected, 63.3% were from restaurants and 33~7%from hospitals. Periplaneta american a
accounted for 64.0% of the total cockroach killed. There was a significant difference in species
preference for restaurants compared to hospitals (X2 = 5.19 df = 1,P<0.05). Vector competence
of cockroaches was highly underrated as cockroach infestation was considered more as a
nuisance and source of embarrassment than a disease vector. Only 36.1% of hospital staff
thought that cockroach infestation could lead to additional health risk for patients. The outcome
of this ,study justifies the need for vector control experts to translate this information into
practical ways ofpromoting and improving cockroach prevention and controL
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INTRODUCTION

Cockroaches are themost abundant insect pest
of public health importance; they infest
hospitals, food manufacturing industries,
kitchens and residential apartments (Appel,
1998; Dung-Kyu, 1995; Hamman and Gold,
2002; Kutrup, 2003; Vahabi et al., 2007).
Cockroach infestation has always raised
safety concerns, especially as carriers of food-
borne pathogens and food spoilage organisms
(Mpuchane et al., 2008). As they feed on
materials, cockroaches leave filth and secrete
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Many cockroach species have been
described in several parts of the world and
studies to determine their population
dynamics in public places like hospitals,
restaurants and residential apartments are
generatingmore research interest (Dong-Kyu,
1995; Lee and Lee, 2000; Rauh et al., 2002;
Kutrup, 2003; Mpuchane et al., 2005; Ghosh
and Gayen, 2006; Xue et al., 2009). Facilities
preparing food forpublic consumption and the
hospital environment are attracting special
attention from public health entomologists
considering the epidemiological significance
of cockroach infestation in such buildings and
the need to develop and implement patient
sensitive and food safety control interventions
(Devi and Murray, 1991; Kutrup, 2003;
Mpuchaneetal., 2008).

.The risk to human health arising from
cockroach infestation has hitherto been
underrated and underestimated in Nigeria
considering the' dearth of entomological
information. As urban population swells with
attendant deterioration in housing conditions,
overcrowding and increased poverty, the
proliferation of insect breeding habitats is
expected to increase as a result of poor
sanitation. There is a critical need to conduct
baseline studies on the diversity of species of
cockroaches infesting eateries and hospitals
and investigate cockroach related knowledge,
attitude and practices. Studies elsewhere have
shown disparities in home owners and food
handlers' knowledge in linking cockroaches to
human diseases (Mpuchane et al., 2005;
Majekodunmi et al., 2002). The objectives of
this study are to identify cockroach species
infesting restaurants and hospitals, ascertain
the level of infestation and investigate
cockroach-related knowledge, attitude and
practices of the staff of hospitals and
restaurants used in the study.

MATERIALS AND METHODS

Description of Study Area
Makurdi, the capital of Benue State, Nigeria,
is fast becoming a metropolitan centre with
attendant health, social, housing and
environmental problems. The town lies
between latitudes 7°15' and 7°45'N and
longitudes 8°15 and 8°40'E, and occupies
16km2 in the Guinea savannavegetative belt. It
is on the bank of River Benue, the second
largest river in Nigeria. The river divides the
town into North and South banks and it is the
main source ofwater supply for the inhabitants
of the town. The population of the town has
increased dramatically and this influx of
people has placed great strains on basic
infrastructure (water, roads, sewage, etc). The
sudden influx of commercial and
developmental activities that resulted from
rapid urbanization has side-lined many
indigenous people and urban migrants;
consequently, the populations of poorer
residential areas such as Wadata, Wurukum
and North bank continue to swell. Fifty (SO)
hospitals and one hundred and fifty (150)
restaurants in Wadata, Logo, High Level,
Wurukum and North Bank were selected
for this study.

Direct Observation (House visitation and
inspection)
Pre-survey visits were made to selected study
sites to interact with and obtain consent of
hospital staff and managers of restaurants to
participate in the study.After written consent
was obtained from willing individuals and
authorities, the study team returned to conduct
inspection of the premises using a checklist
which included information on number of
rooms in the building. type of toilet facilities,
kitchen facilities, indicators of poor



QuestionnaireAdministration
A questionnaire was administered in which
demographic data like sex, age, occupation
and educational status, were obtained and
respondents were. questioned on their
perceptions and seriousness of cockroach
infestation, their views on the harmful effects
of cockroach infestation as compared to other
common household pests. The questionnaire
consisted of closed and open questions and
was pre-tested to ensure that the questions
asked and the method of delivery were
appropriate. The study population consisted of
two hundred (200) hospital and restaurant
staff.
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maintenance. such as presence of mould
growth, damaged water pipe, leakage ofwater
sink, cracks on the wall, peeling paint and roof
leakage. Inspection concentrated on food
areas of food handling establishments, patient
wards and sanitary facilities.

Collection and Identification of Cockroach
Two sample collection procedures, killing and
counting and the trapping were discussed with
managers of establishments and they adopted
the former option. After the house inspection
exercise, 5 milliliters of the common
household insecticide 2,3-dichlorovinyl
dimethyl phosphate (Sniper 1000EC(R) was
drawn into two disposable syringes and given
to a trained volunteer staff to apply in each
establishment. Five drops of the insecticide
were applied to the four comers ofthe kitchen,
wards, food serving and eating points and
store between 2300 and 0020 hours.

The following precautions were strictly
adhered to:-
(i) insecticides were applied only when

food handling area was not in
operation,

(ii) food processing surfaces and serving
dishes, trays and eating utensils were
properly covered before application,
and

(iii) all patients and their belongings were
evacuated prior to insecticide
application and the room properly
cleaned up before re-admission. Most
of the hospitals preferred ward
treatment only after patients were
discharged.

The research team visited the next
morning to collect dead cockroaches. They
were sorted to species using cockroach
identification keys in Pratt and Smith (1988),
counted by life stages (adult and nymph) and
sex.

Ranking Exercise
Two ranking exercises were employed,
namely, the free listing and pair-wise and the
matrix ranking. These were used to explore
respondents' ranking of cockroach with other
household pests based on specific comparison
factors (Majekodunmi et a/., 2002; Omudu
and Eyumah, 2008). Respondents were asked
to list common household pests encountered
in their apartments and later compare the listed
pests in order of their seriousness and
economic importance.

Data analysis
The data were analysed using SPSS package;
Simple percentages were used to analyse
questionnaire response and to determine
cockroach abundance and distribution within
the study sites whilst Chi-square was used to
test significance.

RESULTS
Of the total of 4,456 cockroaches, 66.3 %
came from restaurants and 33.7 % from
hospitals. Fig. 1 shows abundance of
cockroaches collected across study locations.
The immature nymphs collected were 1,942
(43.6 %) while 2,514 (54. 4 %) were adults;
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1,314 (52.3 %) females and 1,200(47.7 %)
males. P. americana was the most
predominant species encountered accounting
for 64.0 % of total killed. There was no
significant difference (P> 0.05) in the number
of cockroaches killed from the five study
locations (Fig. 1). There was, however, a
significant difference in species preference for
restaurants compared to hospitals (i=5.19, df
= 1, P < 0.05). Ofthe cockroaches killed from
restaurants, 65.1% were Blatella germanica .
while 83.0 % of those killed from hospitals
wete I: americana (Fig. 2). The outcome of the
inspection of the establishments' premises
showed indicators for housing disrepair and
inadequate maintenance, 53.0 % of
restaurants premises had cracks on the wall,
while 37.0 % of restaurants sourced their
water from wells. The absence of dust bins,
presence of peeling paint and types of toilet
facilities observed are summarized in Table 1.

The level of cockroach infestation in
hospitals and restaurants was high with 84.0 %
and 94.0 % of hospital and restaurant staff,
respectively, sighting cockroaches in their
premises. However, only 52.2 %and 25.3 %.of
hospital and restaurant staff considered the
infestation to be a potential health risk,
respectively (Table 2). Cockroach infestation
was considered more as mere nuisance and
source of embarrassment than a disease vector.
Some respondents were able to list possible
cockroach-borne infections: while 91.2 % of
restaurant staff ticked dysentery as possible
cockroach-related infection, only 36.1 % of
hospnal staff thought likewise (Fig. 3). There
were significant variations in the knowledge
on cockroach infestation demonstrated by
both categories of respondents (P < 0.05).

The main reasons for cockroach
infestation from respondents' perspective was
dirty environment, others were dirty toilets,
poor food storage, availability of hiding places

"
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Figure 1:Distribution of cockroaches in hospitals
and restaurants in Makurdi
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Figure 2: DistributiOli of cockroach species in
hospitals and restaurants in Makurdi
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Figure 3: Respondents' perceived diseases
transmitted by cockroach.
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Figure 4: Respondents' perceived reasons for
cockroach infestation
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Figure 5: Respondents' reasons for feeling
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80

70 t--

60 I--

50

40 I~HosPilal
IlRestaurant!

§l ..
30

~20 ss

~
10

0 k ~ ~
Insecticides Regular Physical Proper storage Covering

sanitation kilHng cracks

Figure 6: Respondents' cockroach control practices

Table 1:Analysis of sanitary and honsing
characteristics of restaurant and hospital
premises

Housing characteristics Hospitals Restaurants
n=50(%) n=150 (%)

Toilet facility
Pit latrines 2 (1.6)
Flush toilet (water cistern) 50 (100.0) 148 (98.4)

Source of water
Well 7 (14.0) 55 (37.0)
Tap 17 (34.00 59 (39.0)
Borehole 26 (52.0) 36 (24.0)

Cracks on waD
Yes 22 (44.0) 79 (53.0)
No 28 (56.0) 71 (47.0)

Availability of dust bin
Yes 21 (42.0) 48 (32.0)
No 29 (58.0) 102 (68.0)

Peeling paint
Yes 39 (78.0) 121 (81.0)
No 11 (22.0) 29 (19.0)

Table 2: Analysis of respondents' knowledge
. on health implications of cockroach
Infestation

Hospital
(n= 50)

Questions Yes (%)

Do you see 42 (84.0)
cockroaches in
your
establishment?

Do you 26 (52.0)
consider
cockroach to
be a health
risk?

Do you know 18 (36.0)
of any disease
transmitted by
cockroach?

Do you feel 32 (64.0)
embarrassed
when people
see
cockroaches in
your
establishment?

Restaurant
(n= 150)
Yes (%)

Total
(n = 200)
Yes (%)

140 (94.0) 182 (91.0)

38 (25.3) 64 (32.0)

31 (20.6) 49 (24.5)

129 (86.0) 161 (80.5)
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Table 3: Pair-wise ranking of common household pests by respondents

Rodents Mosquitoes Cockroach Housefly Spider Bedbug Termites Wall
Rd Mq Ck Hf Sd Bb Tm gecko

Wg
Wall gecko Rd Mq Ck Hf Sd Bb Tm ##

Termite Rd Mq Ck Hf Tm Bb ##
"Bedbug Rd Mq Bb Hf Bb ##

Spider Rd Mq Ck Hf ##

Housefly Hf Mq Hf ##

Cockroach Rd Mq ##

Mosquitoes Mq ##

Rodents ##

Total 5 7 3 6 1 4 2 0

Table 4: Matrix ranking of common household pests by respondents

Ranking factors Rodents Mosquitoes Cockroach Housefly Spider Bedbug Termites Wall
gecko

Transmission of 00 00000 00 0000 0 00 0 0
disease
Food contamination 000 0 000 00000 0 0 0 0

Destruction of goods 0000 0 0000 0 0 0 00000 0

Cause embarrassment 000 0 0000 00 0 0000 0 00

Painful bite 000 00000 0 0 00 000 0 0

Most worrisome 00 00000 00 0000 0 000 00 0

Total 17 18 16 17 7 14 11 7
o = Least important, 00000 =Most important.

and leftover food (Fig. 4). The disgust felt by
respondents and reasons for being
embarrassed when people see cockroach in
their establishment is that it is an indication of
poor hygiene and dirtiness (Fig. 5). Only 14.7
% and 23. 4 % of hospital and restaurant staff,
respectively, believed that cockroach
infestation could result in bad image for their
establishment. Application of insecticides was
the most popular method of cockroach control
practiced in these facilities; 65.0 % of
restaurant staff reported using chemical

products to kill cockroaches (Fig.6). Other
preventive and control methods employed
were regular sanitation, proper food storage,
,.covering cracks and physical killing.

Pair-wise ranking exercise conducted
showed that cockroach was ranked fifth (5th

)

among household pests (Table 3). This
ranking was corroborated by the matrix
ranking exercise that placed cockroaches as
fourth most important household pest based
on given ranking factors (Table 4).



:r
d
>-,

d
')
lS

X

lS

d

OMUDU: COCKROACH INFESTATION AND THEIR PERCEIVED IMPORTANCE 23

DISCUSSION
The results of this survey show that there are
appreciable levels of cockroach infestation in
hospitals and restaurants in Makurdi. The two
predominant species encountered in this study
(B. germanica andP. americana) seemed to be
widespread. These were also the dominant
species reported in hospitals, food processing
facilities and residential apartments in Korea
(Dong-Kyu, 1995), USA (Hamman and Gold,
2002), Nigeria (Mba and Kelly, 2003, Omudu
and Eyumah, 2008), Turkey (Kutrup, 2003),
India (Ghosh and Gayen, 2006), Iran (Vahabi
et al., 2007), Botswana (Mpuchane et al.,
2008) and Beijing (Xue et al., 2009). They are
said to prefer food preparation areas like
kitchens and food storage facilities. These
species are also known to reproduce and
multiply faster than other cockroach species
associated with man (Kwon and Chon 1991, ,
Dong-Kyu, 1995, Hamman and Gold, 2002).
The reasons for these high infestations in these
establishments surveyed may be as a result of
abundance of a wide range of food materials,
water and hiding places. Observations during
premises inspection revealed several housing
disrepair indicators that could promote
cockroach infestation. Associations between
housing disrepair, poor hygiene and
cockroach infestation have long been
established elsewhere (Arrudal et al., 2001;
Raub et al., 2002; Omudu and Ucho, 2009).

The health implication of cockroach
infestation is enormous. The high rate of
infestation observed in hospitals and eatries is
epidemiologically significant as these places
could become epi-centres for common-source
epidemics. The isolation of pathogenic
microorganisms from cockroach body and
alimentary canal (Nuntaree et al.; 2004; .
Ghosh and Gayen, 2006; Tatfeng et al., 2005;
Vahabi et al., 2007; Mpuchane et al., 2008) is
beginning to justify the need for more
investment in cockroach-related research and

control. Patients on hospital admission are
particularly at risk of developing cockroach-
related respiratory allergies that could
exacerbate their ailment as their immunity
may have already been compromised (Arlian
etal.,2002; Sarinho etal., 2004).

The several shortcomings observed in
hospital and restaurant staff knowledge on
health implications of cockroach infestation is
of serious concern. These findings are
consistent with those of Majekodunmi et at.
(2002) and Arruda et at. (2001) who reported
that knowledge about possibility of
cockroaches transmitting diseases was low
among tenants of inner city residents in USA.
The number of these essential public health
establishments using insecticides to control
cockroaches is likely to increase as rate of
infestation increases. This will no doubt
produce additional health concerns resulting
from possible food poisoning and effect of
insecticide residue on patients' in hospitals.
Wyatt et al. (2002) expressed concern over the
levels of insecticide use and consequent
indoor pesticide residual concentrations in a
study of pregnant women from minority
groups in the USA. Years of difficulty in
controlling cockroach infestations in large
establishments with continuous availability of
food materials have led to the application of
large quantities of various insecticides over
long periods. This has resulted in significant
resistance to insecticides in many cockroach
populations (Hamman and Gold, 2002; Miller
and Peter, 2004).

Cockroaches represent an important
reservoir for infectious pathogens; therefore
control of cockroaches will substantially
minimize the spread of infectious diseases.
The challenge this study poses for public
health workers is to translate these
information into practical ways of promoting
and improving cockroach prevention and
control at community level. This study also
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identified several areas that could be targeted
for health education intervention in order to
encourage community participation.
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