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Community Based Assessment of Bed Bug Infestation Status in 
Arba Minch Zuria Woreda, Southern Ethiopia

Introduction: Bedbug infestations have become a serious problem in 
housing dueto their crawling and blood sucking activities.
Objective: This study was aimed to assess the infestation status 
and public health importance of bed bug infestation in low income 
communities at household level.  
Methods: A community based cross-sectional study was conducted 
between January and February, 2018 on 721 housuholds in Arba 
Minch zuria Woreda, Southern Ethiopia with random sampling 
technique. Data collection was undertaken on knowledge and attitude 
about bed bug and bedbug infestation health impacts and factors for 
the infestation and control practices used were collected with well 
prepared questionnaire and standard observational check. 
Results: From all inspected materials, 97% infestation were on wall 
and sleeping and mosquito bed nets. The left materials relatively 
infested less were arm chair (2.76%) and other materials (0.89%) found 
in the house of the participants. About 31% and 15% participants 
reported bed bug infestation prohibited from using mosquito nets and 
cause thyphoid respectively. The left 55 % of participants reported 
the infestation causes wounds, itching, lossing rest and skin lesion. 
98.1% of the participants have a knowledge about bed bug, blood 
sucking insects and 44% of respondents believed in insecticide nets 
increases the infestation. 72.5% household are using together hot 
water (42.28%) and ajjacks with water (30.2%) followed by 18.8% 
chemicals to control infestation. Omo soap, sun lights and plants 
were optional mechanisms of infestation controls.
Conclusion: Bedbugs resurgences and its related factors are 
being considered as  public health problem in Ethiopia. More 
researches focusing on bed bug biology and epidemiology are 
required establish a new prevention, treatment, control options 
and public health response. 
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Introduction 

Bedbug infestations have become a serious 

problem in housing because of their crawling 

and notorious association with humans 

(Mcmenaman and Gausche-hill, 2016). 

According to Archeological evidence, blood-

sucking pests first plagued humans when they 

lived in caves. Bed bugs  can establish 

themselves in the new human habitats when 

people moved from caves to villages and cities 

(Tabuchi et al., 2013).  Globally since the late 

1990s, throughout human history, Cimex 

lectularius and Cimex hemipterus under family 

Cimicidae has undergone a significant 

resurgence (Davies et al., 2012). Annually, the 

population of bed bugs could be increasing by 

100 – 500 % throughout the world. Travel, 

trade, and bed bug resistance to insecticide are 

the main factor for the resurgence (Lai et al., 

2016).In developed countries, Following World 

War II, bedbugs became uncommon because 

of social and economic progress and 

insecticide development (Giudice et al., 2013). 

Incontrast to this,  infestation of bed bugs 

beome increasing in poor countries(Chen and 

Copes, 2010). This dramatic increase in the 

number of bed bugs infestations has raised 

significant public attention with increasing alarm 

(Wang and Wen, 2011). The number of reports 

of human bedbug infestations has increased 

dramatically in the United States, the United 

Kingdom, Australia, and also in other European 

countries, attributed to increased international 

travel and trade, resistance to insecticides 

(Mumcuoglu and Shalom, 2010).  

Common Bed bugs (Cimex lectularius) have 

been detected in aircraft, boats, trains and 

hotels to feed and risk mainly the travellers.The 

source of infestations identified include, 

backpackers, immigrants, guest workers, and 

the homeless (Wang and Wen, 2011).Sleeping 

areas in the seams of mattresses, box springs, 

cracks and crevices in bed frames are their 

main places and usually spread to gaps behind 

baseboards, pictures, wallpaper and electrical 

outlets (Jones et al., 2013; Giudice et al., 

2013). Bed bugs have been recognized as 

important and very challenging pests (Romero, 

2009). The initial bite of a bug can itch, swell, 

burn, become inflamed, or form a weal at the 

arms, legs, back and on the face around the 

eyes,  forming a central spot at the site of the 

bite. In addition causing discomfort,  bedbugs 

are confirmed to cause secondary infections 

and psychological disorders. Nervousness, 

lethargy, pallor, diarrhea, and even iron 

deficiency can be caused by Chronic Cimex 

infestation. (Mumcuoglu and Shalom, 2010). 

U.S. Environmental Protection Agency reported 

that bed bugs can carry more than 40 

microorganisms in the stomach, feces, 

exoskeletons, and/or saliva. Studies are also 

reported that bed bugs may act as competent 

vectors for Bartonella quintana and 

Trypanosoma cruzi, the causes of trench fever 

and Chagas disease, respectively (Lai et al., 

2016). Prolonged period of morbidity for the 

patient and  increasing window of opportunity 

for the bedbugs to affect other surrounding 

individuals is due to the nonspecific nature of 

presentation and subsequent difficulty in 

prompt diagnosis (Ibrahim et al., 2017). The 

sufferers have often been reported to suffer 

from biting, cutaneous and systemic reactions 

(Karunamoorthi et al., 2015). Few research 

papers about bed bugs begun to be appear in 

scientific journals before a few years (Tabuchi 

et al., 2013). Housing entities serving low-

income populations have been most severely 

affected by bed bugs infestation. This is 

because of lack of Knowledge about  how to 

get rid of bed bugs infesatation by the property 

managers and tenants in apartment complexes, 

shelters, dormitories and other housing facilities 

to manage effectively (Bennett et al., 2015). 

Currently, purging infestation is one of the 

exceptional tasks as emergence of resistance 

to pyrethroid insecticides. Bedbug infestation 

which is a common phenomenon, linked to 

poverty in the resource-limited settings leads all 

sections of the society to be at the risk of being 

bitten (Karunamoorthi et al., 2015).  
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Nearly 80% of the population are at risk of 

infestation with poor housing in Ethiopia.There 

is a shortage of evidence about the bedbug 

infestation and its public health impacts, 

community practices and knowledge toward 

controlling the infestation and potential risk 

indicators (Karunamoorthi et al., 2015; 

Mekonnen et al., 2018). The productivity and 

quality of life are negatively affected because of 

mental and social health impacts which become 

the subject of significant research and public 

concern. There is no single tool or activity that 

is used alone, to avoid bed bugs, including 

pesticides. The information obtained from the 

community could provide an opportunity to 

show and identify the bedbug infestation as a 

matter of public health and medical concern. It 

also could create cost-effective and sustainable 

management strategies, organized program for 

detection, prevention, and controlling the 

problem. Therefore the current assessment 

aimed to convey the infestation status, 

community perception toward infestation and 

control mechanisms being used to fill the gap 

exists in the speciefied community.  

Materials and Methods 

Study design and Setting  

The study was conducted in 2018 from January 

to Febrary during the suspection period of 

infestation. A community based cross-sectional 

survey was undertaken with trained individuals 

at household levels. From Gamo gofa zone, 

Southern Ethiopia, 7 kebeles (Figure 1) were 

randomily selected. 100 households from each 

selected kebeles and 721 total households 

were selected with systematic random sampling 

considering LLINs posessation.  

Data collection procedure 

Questionnaire 

To collect the important data from almost 

related community setting, data collection tool 

(questionnaire) was prepared and tested to 

improve the quality prior to interview. In 

addition, standard observational check list 

(SOCL) was prepared to determine the 

differrent levels or degree in the chosen 

households. Presence of insecticide treated 

nets in the house was checked before the 

commencement of the survey to be included as 

a study participants. Both male and female 

respondents >18 age-groups from households 

were involved after open discussion prior to the 

interview. 

Data collection 

Data collection was done by well-trained and 

organized teams. Infestation data were ??? 

collected through observation and employing 

questionnaire based interview. Physical 

observation to inspect bedbug 

infestation,information record on prevalence 

and socio-demography of the population were 

under taken. Respondent’sknowledge about 

bed bugs, attitude toward infestation and 

control practices to infestation according to 

localsituation were recorded. In addition to this 

physical inspection on different materials in the 

house was done. The inspected key indicators 

to be observed were presence of adults, 

nymphs, eggs, and faeces or traces of blood 

from crushed bedbugs) at different surfaces 

found in he house. The housing quality was 

also recored during proper inspection of bed 

bugs.  

Data management and analysis 

Data  recorded during the actual assessment 

on appropriately designed forms corresponding 

to each survey time, date and other important 

variable. The study record forms for 

completeness and accuracy was reviewed by 

the study coordinator or site supervisor 

onsitefor completedness and error and entered 

into Microsoft excel for data clean up and 

countercheck before export to SPSS version 20 

software for analysis.A descriptive statistics 

was used to describe the characteristics of the 

study participants. The data were presented 

using frequencies and percentages. One way 

ANOVA statistics was used to assess the 

association of bed bug infestation with the 

study area, residential types and insecticidal 

treated nets with 95 % confidence interval (CI). 
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Table 1: background information of the study participants and sites, gamogofa zone, 

southern ethiopia, january –Febrary 2018 

 

Table  2: Housing stractures of all study participants 

Top veiw of house structure 

Tine sheet cover or galvanized 677 

Bamboo cover 1 
Grass cover 39 
Mud 1 
Plastic sheet cover 3 

Side vewiew of the house structure 

Wood 203 

wood and mud 449 
wood, mud, clay and cement 67 
Bamboo 2 

Bed  type in use 

Wood 640 

land spread 57 
Bamboo 1 
mud block 12 
Roap made 11 

Types of sleeping material 
Sponge mattress 719 

Plastic sheet 1 
Slave 1 

Variables Age  

  
18 – 30 n(%) 

 
31 – 45 n(%) 

 
46 – 65 
n(%) 

 
above 65 
n(%) 

 
Total 

 
Sex 

Male  
76 (10.5%) 
 

 
87 (12.1%) 
 

 
39 (5.4%) 
 

 
15 (2.1%) 
 

 
217 
(30.1%) 

Female 214 (29.7%) 197 (27.3%) 81 (11.2%) 12 (1.7%) 504 
(69.9%) 

 Total  290(40.2%) 284(39.4%) 120(16.2%) 27(3.8%) 100 (100%) 

 
 
 
 
Marital status 

 
Married 

 
 
258 (35.8%) 

 
 
262 (36.3%) 
 

 
 
108 (15.0%) 
 

 
 
25 (3.5%) 
 

 
 
653 
(90.6%) 

Single 28 (3.9%) 
 

16 (2.2%) 
 

5 (.7%) 
 

0 (.0%) 
 

49 (6.8%) 

separated 1 (.1%) 
 

1 (.1%) 
 

2 (.3%) 
 

0 (.0%) 
 

4 (.5%) 

Widowed 3 (.4%) 
 
 

5 (.7%) 
 
 

5 (.7%) 
 
 

2 (.3%) 
 
 

15 (2.1%) 
 
 

 
Study sites 

Number of dwellers in the HH  

Mean N  

Channo Mille 6 100  
Cahnno Chelba 5 101  
Channo Dorga 6 101  
Kolla shelle 6 101  
Shara 6 101  
Shille 6 101  
Ganta Ochollo 6 116  
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Table 3: Knowledge of study participants toward bed bugs activities and LLINs 

impact on infestation 

Questions Yes  No  Don’t know 

Do you know that Bed bug sucks blood to transmist a 
disease? 

707(98.1%) 12 
(1.9%) 

 2 

Do you believe that LLINs increases  the infestation of 
bed bugs? 

314 (44%) 407(56%
) 

0 

 

 

Figure 1: Map of Study Area 

 

Figure 2: Occupational status with education level of study participants  
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A p-value of <0.05 was considered for 

statistical significance.   

Ethical Review 

The study was approved by scientific review 

committee of Ethiopian bublic health institute 

inline with LLINs longevity study approval. A 

support letter was obtained from zonal health 

department and Woreda health Office to carry 

out house-to-house bedbug infestation 

assessment. Written and oral informed 

consents were obtained from study participants 

before commencing interview.  

Results 

This study was aimed to assess bed bug 

infestation and factors in similar socio-

demographic community of seven study sites in 

Southern Ethiopia. Study data collection was 

done in 721 households (HH) in the study area. 

From selected HH, all study participants were 

volunteered to give informed consent prior to 

the data collection. About 70% (504) of 

respondants were female with only 30% (217) 

male respondents. For both sexes, 290 (40.2%) 

and 284 (39.4%)  number of  respondants were 

found between 18 – 30 and 31 – 45 years  

respectively with 120 (16.2%) at the age range 

of 46 – 65 years.  A small number, 27 (3.8%) of 

participants were found to be above 65 age 

range. Regarding the marital status, 90.6 % ( 

653) of study participants were found to be 

married, 6.8% (49) single, 0.5% (4) separated 

and 2.1% (15) widowed. The mean number of 

dwellers found in each house were the same 

(6) (Table 1).   

The educational and occupation status of the 

participants were also assessed and presented 

(Figure 1). High numbers of study participants 

were found to be housewifes and farmers from 

all educational levels, starting from illitrated to 

above grade 12. The other few numbers of 

participants were merchant, daily laboror, 

servants, government employee, students and 

factory workees from all stated education level.  

Regarding the housing structures of the 

households selected for bed bug infestation, 

most houses were tine sheet cover or 

galvanized and grass cover at the top view and 

wood (203), wood and muds (449) at side view. 

All houses were found with cracks with sponge 

mattres on wood made bed types (Table 2).    

The current study was also identified that 

different surfaces of infestation with bed bugsin 

the community. Wall and sleeping (about 49%) 

and mosquito bed nets (48%) were found to be 

infested near to the same percents. The left 

arm chair surfaces and othr materials found in 

the house of the partcicipants were 2.76% and 

0.89% infestation repecctively (Figure 2).   

Mosquito bed nets were found to be the most 

infested materials that categorized based on 

counted number of bed bugs, 1 to 5, 5 to 10 

and > 10. At the category of 1 to 5 about 88, 5 

to 10 about 59 and > 10 about  345 bed bugs 

were inspected on the insecticidal treated 

mosquito nets (Figure 4).  The infestation of 

bed bugs impacts in causing of thyphoid,  

wounds, Itching prohibiting from sleeping and 

using nets well and skin lesion as showed in 

figure 5. These infestation impacts  could varies 

in different seasons in the study areas. The 

infestation was high in bega where low 

infestation was obsereved during Mehir and 

Tseday (Figure 5).

High numbers of study participants were known 

about bed bugs and impacts of long lasting 

insecticidal treated bed nets (LLINs) on 

infestation (Table 3). From all sampled 

721HHs, 707 study participants were known as 

bed bugs sucks bloods and transmit disease to 

humans. As shown in the table, 314 

participants were believed in LLINs increases 

the infestation of bed bugs.  

In the study communities, hot water and ajjacks 

with water were found to be the most control 

methods infestation where, chemicals, hot 

water, Omo soap, sun lights and plants were 

other optional mechanisms of infestation 

controls (Figure 5).  
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Figure 3: Surfaces of infested with bed bugs in participants houses 

 

Figure 4: Bed bugs infestation category on insecticidal treated nets  
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Figure 5: Impacts of bed bugs infestation with seasonal viration in the study 

communities 

 

.  

Figure 6: Control mechanisms in use for bed bug infestation in study 

communities 
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Discussion  

Understanding bed bug basics is an important 

foremost step before tackling their infestation 

on a community level, even community vary 

from place to place. By conducting a door-to-

door survey across residential row homes, we 

were able to describe patterns in recent bed 

bug infestations in Arba Minch zuria Woredas, 

Southern Ethiopia.Our findings from the 

assessement responses indicated that an 

increase of bedbug infestations in homes. This 

is in agreement with a trend observed in other 

parts of Ethiopia (Karunamoorthi et al., 2015; 

Mekonnen et al., 2018). The increase in 

bedbug infestations was recorded in different 

house stractures and surfaces of materials 

found in, single family residences and rooming 

houses (Mumcuoglu and Shalom, 2010). More 

cases of bedbug infestations (47.73%) 

wereobserved from insecticide treated bed nets 

and wall and sleeping bed materials (48.62%) 

surfaces in houses. The fact that more bedbug 

infestations were reported from insecticide 

treated bed nets and wall and sleeping 

materials could be attraction of heats which is 

more favourable for reproduction of bed bug as 

explained by the participants in the study areas. 

Poorly maintained buildings and high 

occupancy turnover contributed to building wide 

infestations which inturn increase the likelihood 

of bed bug migration through cracks in building 

infrastructure providing entry points for the bed 

bug (Fong et al., 2013). In the study areas, 

most of housesconstructed by the 

communitieswere poorly made from tine cover, 

wood and mud, with full of cracks on the walls 

which increases the chance of exposure to 

infestation or harbour pests.The current 

studyfinding is inline with the finding reported 

by Mekonnen et al. (2018) in Amhara regional 

states, Ethiopia. The current finding from this 

study indicated that, more than 96% of the 

bedrooms, followed arm chairinfestation were 

observed within a single house holds. Bed, 

chairs and walls  in the householdswe 

re the most potential risk-associated areas 

because, bed bughide in and emerge to feed 

on human during their active times. This finding 

infestation report is much higher than the sudy 

report in North West of Horo-Guduru 

WollegaZone, Oromia region, Ethiopia 

(Karunamoorthi et al., 2015).  

The current high infestations report and poor 

treatment methods emphasize the difficulty of 

managing bed bugs in their complex 

environments, especially in low income 

communities (Wu et al., 2014).  

The current study showed that bedbug 

infestation is being a major public health 

problem in the study area similarily with the 

study conducted in America (Studdiford et al., 

2012). Different kinds of impacts of infestations 

were collected from the study participants. A 

majority (i.e. 223) of the participants reported 

that the infestation prohibited them to use 

LLINs effectively. Thyphoid is also another 

major health impacts reported by high number 

(105) of study participants in line with wounds, 

itching, skin lesion and avoiding well rest or 

sleep disturbnce are among reported health 

impacts because of high infestation (Fong et 

al., 2013; Liu et al., 2015; Salazar et al., 2015). 

The effects were also reported as it have 

seasonal variation in the study areas. The 

health impacts of the infeastion was found to 

depend on Bega followed by Kihremt, Tseday 

and Mehir as their respective impact level 

(Figure 4). While this finding also agrees with 

the finding reported in Amhara region, Ethiopia 

and Nortwest Itally (Giorda et al., 2013; 

Mekonnen et al., 2018).  

The lack of cheaper and more effective 

treatment methods to curtail and eliminate bed 

bug infestation leads infeastion epidemic in 

unknow areas (Wu et al., 2014). This is also 

because of uncertainty on the control methods, 

the fact that it is not a notifiable disease, the 

resistance to insecticides, the absence of 

interest in researching new active principles, 

can influence the pest rise (Mumcuoglu and 

Shalom, 2010). There is no study on resistance 
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to pesticides in Ethiopia. Vigilant efforts are not 

always successful in ideal management 

strategy of the infestation including prevention. 

Since eliminating infestations requires strategic 

approachinvolving inspection, cleaning, 

treatment, and follow-up (15). Interestingly, the 

information gathered from the study participants 

showed there is no a single control 

mechanisms of the infestation. Most 

participants were  used home made control 

methods. About 42% and 30% of participants 

were used hot water and ajacks with water mix 

to control the infestation. Marketable chemicals, 

Omo soap, sun lights and plants are other 

optional mechanisms of infestation controls 

(Figure 5) developed through experience. Most 

of the study population reported, there is 

insecticide chemicals sprayed for the purpose 

of malaria control by campaign which could not 

kill or control bed bug infestation, maight be 

dueto resistance to the chemical.  

Conclusion and reccommendation  

The current assessment conclude that,the 

incidence of bed bug infestations is increasing 

because of poor quality of housing, 

overcrowding and absence of a single control 

mechanisms with confounding factors. More 

research focusing on bed bug biology and 

epidemiology, creating awareness or educating 

the public regarding bed bug should be 

required to increase early detection of 

infestations and improving outcomes. The 

health sectors should give focus on bed bugs 

infestation health impacts to establish a new 

prevention, treatment and control options. IPM 

practices should be readjusted jointly with 

regulatory officials, building management and 

pest management professionals. Continuous 

surveillance systems regarding health impacts 

should be important to develope the response 

of public health and pest management 

professionals in addressing bed bug 

infestations. Bed bugs resurgence should be 

considered as an emerging public health 

problem dueto a single effective pesticide and 

awareness of the people towards the control 

techniques.  
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