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Introduction

Lassa fever is a disease caused by the Lassa virus. The rodent 
Mastomys natalensis is the specie of rat commonly infected 
with this virus serving as its natural reservoir. The rat is found in 
East, Central, and West Africa, where Lassa fever is prevalent.[1] 
Several species of the rat were also observed in certain localities 
with Lassa fever outbreaks in Nigeria and Guinea and were 
thought to be the possible reservoirs of the Lassa virus.[2,3] Rats 
have remained the only natural reservoir for the Lassa fever 
virus known to man.[1,3,4] In Nigeria, 17 states are said to be 
endemic for Lassa fever with Edo, Ondo, and Ebonyi states 
having more than 75% of the cases reported and case fatality 
rates of 14.6%, 24.2%, and 23.4%, respectively.[5] Rats that 
are infected with the Lassa virus shed the virus in its urine and 
feces, and human beings are infected with the Lassa virus when 
the rat’s urine and feces contaminate their food and water.[1]

Researchers observed that hunting and consumption of rats, 
poor housing, and poor environmental hygiene were risk 

factors to a household rat infestation.[6,7] Since there is no 
known vaccine for Lassa fever disease, control of rats and 
modification of human behavior are invaluable in preventing 
infection caused by the Lassa virus.[6] Previous studies have 
documented the use of rodent trapping, rodenticides, and 
environmental hygiene,[8] domestic cats and dogs[9] house 
repairs, and rodent‑proof storage containers as methods 
of rat controls.[10] A more holistic method that entails 
trapping of rats, cleaning up the environment and sealing up 
cracked ceilings, house repairs, and proper food storage, is 
encouraged.

Background and Objectives: High rat burden and control methods may influence Lassa virus transmission in endemic communities. This 
study was aimed at determining the prevalence of household rat infestation and its control methods in a Lassa fever endemic region, Southeast, 
Nigeria. Materials and Methods: The study participants were caregivers who sought care in a tertiary health institution in Abakiliki (a Lassa 
fever endemic community) in Southeast, Nigeria. An interviewer‑administered structured questionnaire was used to collect information regarding 
the presence of rats in homes and methods of its control. The analysis was done using SPSS version 22. Multivariate Binary Logistic Regression 
was used to assess the predictors of the presence of rats in homes. The level of statistical significance was set at P < 0.05. Results: Of the 384 
participants, 316 reported the presence of rats in their homes, giving a household rats’ prevalence rate of 82.3%. The use of rat poison alone 
was the most common method of rat control in their homes. The odds of having a rat in their household was two times more in the lower 
socioeconomic class than in the upper socioeconomic class (odds ratio [OR] = 2.21, 95% confidence interval [CI]: 1.25–6.42, P = 0.010) and 
4 times more among caregivers that did not store foodstuff in airtight containers (OR = 4.05, 95% CI: 1.38–8.30, P = 0.005). Conclusion: The 
prevalence of household rats’ infestation was high and could postulate a high reservoir for the Lassa fever virus in the study locale. Improved 
food storage methods and environmental hygiene alongside the use of rat poison and trap by caregivers could reduce household rat infestation.
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Ebonyi State is one of the states in Nigeria noted for several 
Lassa fever outbreaks and currently ranked third among states 
with the high prevalence rates of Lassa fever in Nigeria.[5,11] 
Despite the huge burden of the disease, little is known about 
the household rats’ infestation and methods of its control in 
the communities where the Lassa fever outbreak is common. 
A hospital‑based record in Abakaliki showed that a total of 
56  cases of Lassa fever disease were seen from 10 Local 
Government Areas  (LGA) in 2018. In 2019, 85 cases were 
observed in 12 LGA with Izzi, Abakaliki, Ohaozara, and 
Ikwo LGA having the majority of the cases. One major 
research question is, “Could a high burden of household rats’ 
infestation explain the high Lassa fever disease outbreaks in 
this endemic region?” In a view to answering this research 
question, this study was designed to determine the prevalence 
rate of household rats’ infestation as well as identifying the 
various methods of its control in the study locale. It is also set 
to describe the relationship between household rats’ infestation 
and some hygiene‑related practices such as storing foodstuff 
in airtight containers, the closing of windows/doors at night, 
the spread of foodstuff on the ground, and rat consumption 
among respondents living in Lassa endemic communities. It 
is expected that findings will guide the health education of 
the populace which may reduce Lassa virus transmission in 
endemic communities.

Materials and Methods

This study was a cross‑sectional hospital‑based study carried 
out from April 2019 to March 2020. Study participants were 
caregivers who visited the Alex‑Ekwueme Federal University 
Teaching Hospital Abakiliki (AE‑FUTHA), Ebonyi State for 
one form of illness or the other but reside in any of the 13 LGA 
of Ebonyi State with a record of Lassa fever outbreaks in the 
last two years. AE‑FUTHA oversees patients from all the 13 
LGAs in the State.

Ebonyi State is one of the six states created from parts of both  
Enugu and Abia States in 1996 by the then Federal Military  
Government. It has three senatorial districts  (North, South, 
and Central) and 13 LGAs and has a total population of about  
2,176,947 inhabitants.[12] The inhabitants are mainly Igbo 
speaking, and the LGA with the most common Lassa fever 
outbreaks are Izzi, Abakiliki, Ohaozara, and Ikwo. Some 
communities in these LGA are semiurban with few urban 
slums, while the large majority is rural. Houses were both 
made of block/cement and were both story buildings and 
bungalows. Some of the roads in the communities were tarred 
with good drainage, but some of the communities, especially 
the semiurban and rural, were surrounded by bushes. The 
populace is mainly civil servants, traders and some others are 
subsistence farmers and artisans. Although the peak incidence 
of Lassa fever disease is during the dry season, sporadic cases 
have been reported in the rainy season in Ebonyi state.

The sample size was calculated using a prevalence rate of 
50.0% where the prevalence rate is unknown. The sample size 

was determined by the formula for sample size appropriate for 
an infinite population (i.e., >10,000).[13]

n = Z2pq/d2.

Where n = sample size when the population is > 10,000

Z = the standard normal deviate, usually set at 1.96 (which 
corresponds to 95% CI)

p = the proportion in the target population with the presence 
of household rats

q = 1 − p

=1–0.5 = 0.5

d = degree of accuracy desired, which for this study is set at 
0.05 (proportion of the sampling error tolerated)

Thus ( ) ( )( )2

2

1.96 0.50 0.5
384

(0.05)
= =n .

Caregivers of children aged 17 years and below that presented 
to the children outpatient clinic of AE‑FUTHA, who are 
residing in Ebonyi State, and who gave written informed 
consent were included in the study. The recruitment of subjects 
was done consecutively until the sample size was reached. Case 
notes of the recruited subjects were tagged with a number to 
avoid double recruitment.

C o l l e c t i o n  o f  d a t a  w a s  c a r r i e d  o u t  u s i n g  a n 
interviewer‑administered structured questionnaire that 
contained information on sociodemographics, presence 
of rats in the house, place of residence, type of house, and 
other hygienic practices. The socio-economic classification 
of caregivers was determined using the classification by 
Oyedeji[14] which classified subjects into five groups namely I 
to V using the average sum of maternal and paternal education 
and occupation. These groups were then categorized into upper 
social class if the average sum is I–III and lower social class 
if IV–V.

Ethical considerations
Ethical approval was sought and obtained before 
commencement of study from the Human Research and Ethical 
Committee of AE‑FUTHA (REC APPROVAL NUMBER 
24/06/2017‑28/04/2019). The study was explained to mothers/
caregivers and only those who gave informed written consent 
were included in the study.

Data analysis
The data collected were entered into Statistical Package for the 
Social Sciences (version 22, IBM SPSS, Chicago, USA). The 
sociodemographics of caregivers and methods of rat controls 
were presented as frequency tables and charts respectively. 
Bivariate analysis was used to determine the relationships 
between sociodemographics and the presence of rats in homes 
as well as the relationship between hygienic practices at home 
and the presence of rats in homes. Statistically significant 
findings from the Chi‑square (χ2) test were further subjected to 
a multivariate binary logistic regression analysis and adjusted 
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odds ratios which were carried out to assess the various 
predictors of household rat’s infestation. The level of statistical 
significance was set at P < 0.05 at a 95% confidence level.

Results

Of the 384 caregivers that participated in the study, the 
mean age was 33.37  ±  7.61  years, with a male to female 
ratio of 1:2.4. Participants from lower socio-economic 
class were 223  (58.1%), residents dwelling in urban areas 
were 301  (78.4%), and those living in the bungalow were 
224 (58.4%) as shown in Table 1.

A total of 316 caregivers reported the presence of rats in their 
homes, giving a prevalence of household rats’ infestation of 
82.3%. Two hundred and nine  (66.1%) caregivers use only 
rat poison as their method of rat control, 68  (21.5%) used 
rat trap, while 31  (9.8%) caregivers used a combination of 
predators such as cats, killing rats on‑site, and repairing 
damaged ceilings, which were depicted as ‘others’ in the bar 
chart [Figure 1].

Table 2 shows the relationship between the presence of rats 
in homes and sociodemographic. A  total of 198  (88.8%) 
caregivers from the lower socioeconomic class reported 
rats in their homes compared to 118 (73.3%) from the upper 
socioeconomic class. Similarly, 200 (89.3%) caregivers who 
live in bungalow apartments reported rats in their homes 
compared to 116 (72.5%) of their colleagues that live in story 
buildings. There were statistically significant relationships 
between the presence of rats in homes and the socioeconomic 
class (P=<0.001) and the presence of rats in homes and type 
of housing (P =< 0.001).

A total of 159 (89.3%) of the caregivers who sometimes leave 
their windows and/or doors open at night and 105 (89.0%) of 
them spread their foodstuffs on the ground to dry had rats in their 
homes. Thirty‑seven (94.9%) study participants that sometimes 
use rats for meals had rats in their homes and 137 (91.9%) 
that sometimes do not store foodstuffs in airtight containers 
reported the presence of rats in homes. There were significant 

relations between the presence of rats in homes and leaving 
windows and/or doors open at night (P = 0.002), spreading of 
foodstuffs on the ground to dry (P = 0.022), and foodstuffs not 
stored in an airtight container (P = <0.001) [Table 3].

The predictors of the presence of rats in the homes as shown 
in Table  4 were socioeconomic class  (OR  =  2.21, 95% 
CI: 1.25–6.42 P = 0.010), type of housing (OR = 0.43, 95% 
CI: 1.60‑–4.91, P = 0.004), and not storing foodstuff in airtight 
container (OR = 4.05, 95% CI: 1.38–8.30, P = 0.005).

Discussion

This study observed a high prevalence of household rat 
infestation. A  report from an urban rodent survey by the 
Centers for Disease Control and Prevention noted that areas 
with rat infestation rates above 25% were considered high 
risks to rodent‑borne diseases.[15] Aside from being reservoirs 
for infectious diseases such as Lassa fever, rats contaminate 

Table 1: Sociodemographics of study participants

Sociodemographics Frequency (n=384), n (%)
Age (years)

<35 263 (68.5)
36–45 100 (26.0)
>45 21 (5.5)

Gender
Male 113 (29.4)
Female 271 (70.6)

Place of residence
Urban 301 (78.4)
Rural 83 (21.6)

Socioeconomic class
Upper 161 (41.9)
Lower 223 (58.1)

Type of accommodation
Story building 160 (41.6)
Bungalow 224 (58.4)

Table 2: Bivariate analysis to determine the relationship 
between the presence of rats in household and 
sociodemographic

Sociodemographics Presence of rat in 
houses (%)

χ2 P

Yes No
Socio-economic class

Upper 118 (73.3) 43 (26.7) 15.41 <0.001*
Lower 198 (88.8) 25 (11.2)

Place of residence
Urban 243 (80.7) 58 (19.3) 2.33 0.127
Rural 73 (88.0) 10 (12.0)

Type of housing
Story building 116 (72.5) 44 (27.5) 18.05 <0.001*
Bungalow 200 (89.3) 24 (10.7)

*Significant
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food and the environment with rat droppings.[1] Rats are 
very destructive in that they eat electric cable, exposing the 
naked wires to fire outbreaks. Despite that majority of the 
respondents live in urban areas, the household rats’ infestation 
rate was high. This could be attributed to the fact that most of 
the respondents belonged to lower socioeconomic status and 
are more likely to live in urban slums and in bungalows. The 
urban slums are characterized by poor housing conditions, 
unplanned urbanization, dirty trash, and cans which may serve 
as harborages for rats.[16] This high rats’ infestation observed in 
this study was similar to findings observed in Osogbo, Osun 
state  (90.9%)[16] and Esan, Edo state  (96.1%)[17] and 85.2% 
and 92.4% in urban slums and rural villages in Los Rios, 
Southern Chile,[18] respectively. Contrary to our findings, other 
researchers observed 70.6% in Benin City, Edo State,[19] 54% 
in Johannesburg, South Africa,[20] 45.9% in Salvador, Brazil,[21] 
and 41% in Kaohsiung City, Taiwan.[22] Differences in the 

socioeconomic status, standard of living, and quality of houses, 
personal and environmental hygiene of the respondents, as well 
as community awareness level of harmful effects of rodents and 
their active participation in its control, may have contributed 
to these varying prevalence rates. Improper waste disposal 
results in the creation of breeding places for rats, while poor 
levels of housing offer easy access to rodents, which is more 
common in urban areas.[16,23]

Socioeconomic status predicted the presence of rats in houses 
in this study. Researchers[20] in South Africa observed increased 
household rats’ infestation is associated with lower income, 
living in informal areas, overcrowding, cracks in dwelling 
walls, and internal damps while having a cat in the home 
lowered the risk of reporting rodents. Similar associations 
between dwelling‑specific variables and the prevalence of 
commensal rodents were recorded in another study.[24] A 
community‑based study in Taiwan had reported bungalows, 
farmers or laborers, and total residential area of more than 
105 m2 as well as empty space, and resource recycling 
stations in the community were significant demographic and 
environmental factors associated with a rodent infestation.[22] 
In Brazil,[21] the presence of open sewers, easy access to food, 
harborage serving as suitable places for hiding nesting and 
entry points, dilapidated fences and walls, and holes in the 
roof were associated with a rodent infestation. Many of these 
variables are a socioeconomic proxy for underlying poverty, 
which supports the suggestion that rodents in effect, serve as 
an indicator of neighborhood deterioration.[25] A study[26] in 
South‑Western Nigeria has shown that good housing standards 
and a clean environment are effective measures of tackling the 
spread of the Lassa fever disease and control of the rodents.

Control of rodents is very intricate as they are very secretive 
and not easily seen because many of them are nocturnal 
mammals.[27] In this study, the major method for the control of 
rats used as rat poison. Rat poisons are readily available in the 
market, sold at cheap prices, and are easy to prepare compared 
to other control measures. Hence, it may explain the reason for 
its preference by respondents among other control measures. 
Poisoning of rats with bait may not be ideal indoors as these 
rats may die inside the apartment and create an odor and fly 
problem. Rats poisons if not properly stored in homes may 
lead to accidental poisoning in children. This was similar to 
the findings in studies in Osun[16] and Edo states,[19] Nigeria. 
Although the content of these rat poisons is not known, there 
is a need to regulate their use at the community level to avoid 
environmental contamination and hazards from chemical 
poisoning.

Other methods of rats/rodent control should be encouraged 
such as rat traps and cats to control rats as observed in 
some studies in Esan, Edo State, Nigeria,[19] and Los Rios, 
Chile.[18] Awareness of more effective environmental hygiene 
or chemical rodenticides as a control measure should be 
intensified.[28] This is because rodents have been found to 
have high learning habits that enable them to avoid traps, bait 

Table 3: Bivariate analysis to determine the relationship 
between the presence of rats in homes and various 
hygiene-related practices in the homes

Practices at home Presence of rat in houses (%) χ2 P

Yes No
Open windows/doors at night

Always 134 (77.5) 39 (22.5) 12.41 0.002*
Sometimes 159 (89.3) 19 (10.7)
Never 23 (69.7) 10 (30.3)

Spread of Food outside
Yes 105 (89.0) 13 (11.0) 5.23 0.022*
No 211 (79.3) 55 (20.7)

Use of rat as food
Sometimes 37 (94.9) 2 (5.1) 4.79 0.083
Never 279 (80.9) 66 (19.1)

Foodstuffs stored in airtight containers
Always 37 (77.1) 11 (22.9) 15.61 <0.001*
Sometimes 137 (91.9) 12 (8.1)
Never 142 (75.9) 45 (24.1)

*Significant

Table 4: Multivariate binary logistic regression analysis 
of risk factors to the presence of rats in the house

Risk factors Coefficients Adjusted OR 95% CI P
Social class 0.852 2.21 1.25–6.42 0.010*
Spread foodstuff 
outside

0.204 0.720 1.02–3.95 0.376

Type of housing −0.856 0.428 1.60–4.91 0.004*
Food storage in airtight container

Always Reference
Sometimes 0.866 2.38 1.06–3.40 0.018*
Never 1.400 4.05 1.38–8.30 0.005*

Opening windows/doors at night
Always −260 0.771 0.66–3.40 0.571
Sometimes −994 0.370 0.36–2.19 0.040*
Never Reference

*Significant. OR: Odds ratio, CI: Confidence interval
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shyness/aversion to acute poisons, and avoidance of man’s 
antic employed in controlling them. Proper management 
of empty spaces and resource recycling stations have been 
advocated in some communities with huge control successes.[21] 
Studies have also clearly demonstrated the superiority of 
environmental improvement over the use of poisons as a rat 
control technique.[23] Therefore, integrated rodent management 
based on sound eco‑biology and ethnology of species should 
be utilized in other to address the burden of household rats’ 
infestation at the community level.

This study found a significant association between household 
rats’ infestation and keeping windows or doors of houses 
open at night and spreading of food on the floor outside 
houses. These practices should be discouraged. As regards the 
spreading of foodstuff on the floor, rats are omnivores and feed 
on the same food as humans. However, these rats shed saliva, 
urine, and feces on these food items which act as a reservoir 
for the germs such as the Lassa fever virus and have been 
observed as the major means of the disease.[1]

Of concern is the level of rat consumption observed in this 
study; where one out every 10 respondents consumed rat. Viral 
hemorrhagic fevers (Lassa fever inclusive) have been observed 
to be common in locations/communities where bush meats are 
highly consumed.[7] Processes involved in the killing, dressing, 
and preparing these delicacies have been observed as the risk 
to the transmission of the disease. A study[10] conducted in a 
rural area in the same locality had reported a rat consumption 
rate of 11.0%, Osun State 20.2%[16] while a study conducted in 
Benin City, Edo state[17] observed a lower consumption rate of 
4.4%. These regions have been noted for epidemics of Lassa 
fever disease.[10,16,17]

Conclusion

The findings in this study showed that many households 
were infested with rats and this may not be unconnected with 
several Lassa fever outbreaks experienced in these LGAs of 
the past. Rat poison alone was the preferred control measure 
for rats. Households from the lower social class were twice 
likely to have rats’ infestation than those from the upper 
social class. Not storing foodstuffs in an airtight container 
and living in bungalows were other predictors of household 
rats’ infestations.

Recommendations
Combined methods of rat control using rat poison, trap, 
and environmental sanitation by the caregivers should be 
sought for rather than the mono‑prong approach of use of 
rat poisoning. Household members are encouraged to store 
their foodstuffs in airtight containers and keep their doors 
and windows closed, especially toward evening hours as 
good means of preventing rat infestations. Government 
improvement of the socioeconomic class of community 
members and possible good housing schemes could reduce 
household rats’ infestation.
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