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ABSTRACT. The willingness to participate in cockroach control activities is said to be
dependent on individual and community's perception ofthe importance of cockroach infestation.
Quantitative questionnaire and ranking exercise were used to determine respondents'
knowledge, perception and attitude to cockroach infestation in Makurdi, Nigeria, between Mar.
and Jun. 2006. Two hundred and thirty four household heads comprising 128 (54.7%) males, 106
(45.3%) females, 80 (34.2%) civil servants, 67 (28.6%) business men and women, 57 (24.4%)
farmers, and 30 (12.8%) students participated. Two hundred and six (88.0%) ofthe respondents
reported seeing cockroaches in their houses; 98 (41.9%) considered cockroach infestation in
their apartments to be low, 90 (38.6%) and 48 (20.5%) rated cockroach infestation in their
apartments as moderate and high, respectively. Eighty-two (35.0%) respondents considered
cockroach infestation to be a potential health risk, 92 (39.3%) did not associate cockroach
infestation with any health problem, and 60 (25.6%) were not sure that cockroaches transmit
diseases. There was no significant gender difference in perception of the health risk associated
with cockroach infc-ration (t= 0.14, df'= 1, P>0.05). Cockroach was ranked fourth amongst the
five household pc . red and 136 (58.1 %) of the respondents controlled cockroach infestation
manually. While \ 75.2%) of the respondents reported that they felt embarrassed when
visitors saw cockroaches in their homes, 58 (24.8%) said they were not embarrassed. The study
revealed that the vector competence of cockroach was grossly underrated and consequently the
risk of contracting cockroach-borne infections is high. There is need for further entomological
investigations and community health education on health hazard associated with cockroach
infestation.

INTRODUCTION
Cockroach infestation is widespread and

its impact on human health and economies is
substantial (Brenner et al., 1987). It has been
established that cockroaches can transmit a
variety of bacterial (Salmonella spp.),
protozoan (Entamocbo hislo/.I'licu) and
toxigenic fungal pathogens by moving from

"'Corresponding authur:
E-Illui I: ~Jdicomlldll({~\'abo().com:
Tcl.: +23\ 0805853 (1707

contaminated materials to human food
(Abdcl- Aal and Mazen, 1995; Arruda et al..
2001; Ash and Burg, 1980; Brenner et al ..
1987; Faechem et al.. J 983; Ghosh and
Gayen, 2006: Miller and Peter, 2004).
Additional health burden associated with
cockroach infestation is the increase in
severity of asthma symptoms and other
allergic reactions in people living in
cockroach-infested environments (Arlian,
2002; Hahn. 2003; Kane et al., 1999; Rauh et
al., 20(2). Cockroach infestation also has Ll
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psychological impact on humans, causing
anxiety and stress due to embarrassment and
physical invasion (Hahn, 2003).

The risk to human health arising from
cockroach infestation has hitherto been
underestimated considering the dearth of
entomological and epidemiological
information available in Nigeria. In recent
years, there has been increasing interest in
involving individual residents and
communities in vector control activities
(Arruda et al., 2001; Klein et al., 1995;
Miller and Peter, 2004). To accomplish this,
however, more information is needed about
peoples' knowledge, attitudes and behaviour
in relation to cockroach infestation and
control. The willingness to participate in
cockroach control activities is said to be
dependent on individual's and community's
perception of the importance of cockroach
infestation. Arruda et al. (2001) reported
that tenants who lived in cockroach-infested
apartments were Jess concerned about the
health consequences Of the infestation than
about their being a nuisance.

As part of a larger study of cockroach
infestation in relation to housing and
sanitation in Makurdi, Nigeria, a study was
conducted to identify knowledge gaps and
misconception(s) in order to develop
community health education strategies for
cockroach prevention and control.

MATERIALS AND METHODS

Questionnaire Administration.
Makurdi, the capital of Benue State,

Nigeria, is fast becoming a metropolitan
centre, For the purpose of this study, five
residential areas (Ankpa Ward, High Level,
North Bank. Wadata, and Wurukum) were
selected. In each area, the longest street was
identified and 50 odd-numbered residential

buildings were selected. The household heads
were identified and a questionnaire was
administered between Mar. and Jun. 2006. The
questionnaire comprised of closed and open-
ended questions which had been pre-tested for
clarity and appropriateness. Information
gathered included sex, age, occupation,
perceptions of seriousness of cockroach
infestation, health problems associated with
cockroach infestation, and the methods of
controlling cockroach infestation. Pair-wise
and matrix ranking were done to compare the
seriousness and economic importance of
cockroaches with other household pests
following the methods of Klein et al. (1995).

Ranking Exercise.
The pair-wise ranking exercise was done by

asking the respondents to list common
household pests encountered in their
apartments; the listed pests were thereafter
compared against each other in terms of their
economic importance and seriousness of
infestation. The outcome of the pair-wise
ranking was validated using the matrix ranking
procedure. This involved the respondents'
assessment of the listed household pests based
on ability to transmit disease, physical health
risk, ability to destroy household goods, ability
to cause embarrassment, and being a nuisance.
Each pest was scored from I
(the lowest) to 5 (the highest score) and its total
score calculated.

Data Analysis.
Responses in the 234 questionnaires

returned were quantified as percentages and
analysed using SPSS package; Chi-square
test was used to determine the significance of
differences between sex in perception.
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Table 1. Reasons given by respondents (n = 234) for cockroach infestation in homes.

Reason Frequency Percentage (%)

Dirty kitchens 108 46.1

Dirty toilets 65 27.7

Uncovered food 35 14.9

Old books 9 3.8

Unwashed dishes 8 3.7

Congested rooms 5 2.1

Moist and/or damp comers 4 1.7

Table 2. List of cockroach-borne infections given by respondents (n = 234).

Category of respondents Infection/Disease Frequency Percentage

Knowledgeable Typhoid fever 42 17.9

Cholera 34 14.6

Skin rashes 20 8.7

Asthma 17 7.2

Dysentery 11 4.7

Leprosy 7 3.0

Yellow fever 5 2.1

Not knowledgeable Don't know 98 41.8

RESULTS
The respondents comprised 128 (54.7%)

males and 106 (45.3%) females; their ages
ranged from 21 to 67 years. Analysis based on
occupation showed that 80 (34.2%) of the
respondents were civil servants, 67 (28.6%)
were business men and women, 57 (24.4%)
were farmers, and 30 (12.8%) were students.
Two hundred and six respondents (88.0%)
reported seeing cockroaches in their houses.
Cockroach infestation in apartments was
rated low. moderate, and high by 41.9%,
38.5%, and 20.5% of the respondents,

respectively.
The reasons given for high cockroach

infestation in residential apartments are
contained in Table 1, with dirty kitchens
attracting highest percentage. Eighty-two
respondents (35.0%) considered cockroach
infestation to be a potential health risk, 92
(39.3 %) did not associate cockroach
infestation with any health problem while 60
(25.6%) were not sure whether or not
cockroaches transmit diseases. There was no
significant gender difference in respondents'
perceptions of the health risk associated with
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cockroach infestation (X 2 = 0.14, df = 1,
P>0.05). Respondents with high cockroach
infestation in their apartments reported less
concem about its health consequence(s). The
list ofcockroach-borne diseases generated by
the respondents is presented in Table 2. While
176 (75.2%) ofthe respondents reported that
they felt embarrassed when visitors saw
cockroaches in their homes, 58 (24.8%) were
not embarrassed. The reasons for feeling or
not feeling embarrassed are given in Table 3.
On the methods of control applied by
respondents, 98 (41.9 %) reported the use of
insecticides while 136 (58.1 %) manually
killed the cockroaches.

In the listing and pair-wise ranking of the
seriousness and economic importance of
household pests, cockroaches came fourth
after mosquitoes, house flies and rodents
(Table 4). This ranking was corroborated by
the matrix ranking where cockroach had a
total score of 12, compared with the score of
17 for mosquitoes, 15 for house flies, and 14
for rats (Table 5).

DISCUSSION
This study revealed certain shortcomings

in respondents' understanding of cockroach
infestation and its public health
consequences. Respondents who lived in
cockroach-infested apartments consistently
reported that they were more worried about
cockroach nuisance than by their ability to
transmit disease. These Ending are consistent
with those of Arrudaet al. (2001) and Kane et
(II. (1999) who found that tenants' tolerance of
cockroach infestation increased with
increasing level of infestation. Knowledge
about the ability of cockroaches to transmit
infectious diseases was low. This implies
high risk of exposure to infection. given the
close proximity of pit latrines to kitchens in
many of the apartments visited.

There is an intense disgust felt by many
people towards cockroaches, especially when
they are in contact with human food or when
seen by visitors. A significant percentage of
the respondents expressed the feeling of
embarrassment when cockroaches were
sighted in their apartments. The
embarrassment and disgust have been known
to produce psychological effects and
consequent risk to mental health (Arruda et
al., 2001). In addition to the psychological
consequences, cockroaches disgorge portions
of their partially digested food at intervals and
drop faeces. They also discharge a nauseous
secretion, from their mouth and from gland
openings on the body, that give a long-lasting
offensive cockroach smell in the areas, or on
food, they have infested. It is these secretions
that trigger the allergic reactions in people
living in cockroach-infested apartments
(Arlian 2002; Kane et aI., 1999; Miller and
Peter 2004).

The number of respondents using
insecticides to control cockroaches or other
household pests is likely to increase as the rate
of infestation increases due to deteriorating
housing and sanitary conditions (Rauh et al.,
2002). This will no doubt produce additional
health risk. Arlian (2002) expressed concem
over levels of pesticide use and the
consequent concentration of pesticide residue
indoor. Rosentreich (1997) similarly
expressed concern over indoor exposure to
chloropyrifos used to control cockroaches.
Recent trials of bio-environmentally friendly
cockroach traps in Nigeria (Mba and Kelly,
2003), and elsewhere (Nalyanya and Schal,
200 I), showed promising results. Its large
scale production and utilization will go a long
way in reducing indoor pesticide residue.

The challenge for public health workers is
to organize community education to correct
misconceptions, erroneous beliefs and lack of
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Table 3. Reasons given by respondents (n = 234) for being embarrassed, or not
being embarrassed, when visitors see cockroaches in their homes.

Category Reason PercentageFrequency

Feel embarrassed

An indication of dirtiness and poor 149
hygiene

Gives room offensive odour 56

Contaminates food and poses 29
health risk

Dont feel

embarrassed

63.7

23.9

12.4

Common features in every home

Visitors know its difficult to
control

166

68

71.2

28.8

Table 4. Free listing and pair wise ranking of the common household pests.

Bedbugs Rats

Bb Rt

Mosquitoes Mq Mq
(Mq)

House flies Hf Hf
(Hf)

Cockroaches Ck Rt
(Ck)

Rats Rt

(Rt)

Bedbugs

(Bb)

Cockroach House

Ck flies

Hf

Mq Mq

Hf

Mosquito

Mq

Frequency

4

3

1

2

o

knowledge on the health consequences of
cockroach infestation as well as educate on
the appropriate use of insecticides to control
roaches. To be successful, however, these
interventions will need to take local beliefs,

attitudes, and concerns into account
(Rosenbaum et al., 1995).

We conclude from our findings that the
vector competence of cockroach is grossly
underrated by residents of cockroach- infested
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Table 5. Matrix ranking of five common household pests.

Parameter Mosquitoes House Rats Cockroach Bed
flies bug

Ability to transmit +++++ ++++ + + +++
disease

Physical health risk +++++ ++++ ++ + +

Ability to destroy + + +++++ ++++ +
household goods

Potential for causing + ++ ++++ ++++ +++
embarrassment

Mere nuisance +++++ ++++ ++ ++ +

Total score 17 15 14 12 9

buildings. This increases the risk of
contracting cockroach-borne infections and
justifies the need for further entomological
investigations in -Nigeria to establish
epidemiological linkages between
cockroach infestation and incidence of
diseases.
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