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Abstract

Introduction: Tungiasis is an endemic but neglected health problem in Uganda especially in resource poor communities. It is largely affecting
rural communities in the Eastern, West Nile and Central regions. This study assessed prevalence and risk factors associated with tungiasis in
Mayuge district, Eastern Uganda. Methods: This was a cross sectional study that used a semi-structured questionnaire and observational checklist
to collect quantitative data from 422 households in 12 villages. Prevalence of tungiasis was defined as presence of Tunga penetrans in the skin of
any household member at the time of data collection. Results: The prevalence of tungiasis was 22.5%. However, a big percentage 41.5% of
households were reported to have had T. penetrans in the previous month while 49.5% had T. penetrans for more than one month. Majority
(90.5%)of the participants used a pin, needle, or thorn to remove sand flea from infected body parts. Having dirty feet (AOR 3.86, CI (1.76-8.34)),
dirty clothes (AOR 3.46, CI (2.00-5.97)), cracked house floor (AOR =6.28, CI (3.28-12.03)),dirty floor (AOR 3.21, CI (1.38-7.46)), littered
compounds (AOR= 2.95, CI (1.66-5.26)) and rearing cattle (AOR 2.38, CI (1.28-4.45)) were associated with tungiasis. However, practicing
preventive measures (AOR 0.51, CI (0.29-0.90)) was found protective for disease. Conclusion: Tungiasis is still a prevalent health problem in
rural communities in Eastern Uganda due to a number of individual (host) and environmental factors. There is need to increase awareness

regarding improvement in sanitation and hygiene to enable communities' implements interventions for prevention of 7. penetrans.
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Introduction

Tungiasis, also called Tunga penetrans infestation, is a parasitic skin
infestation due to penetration of a female sand flea (7wnga
penetrans) into the skin of its host [1]. It is one of the neglected
tropical parasitic diseases [2] and has remained an important public
health problem especially among economically challenged
communities in sub-Saharan Africa, Latin America and the
Caribbean [3]. Jigger infestation is endemic in developing countries,
particularly where poverty and low standards of basic hygiene exist
[4, 5]. Tunga penetransin communities could be attributed to:
presence of animal reservoirs such as dogs, cats, pigs, cattle, sheep,
horses, mules, rats, mice and wild animals in close vicinity to living
quarters, unpaved streets, illiteracy, ignorance and negligence [3],
earthen floor houses, and walking bare footed or only with slippers
[3, 6]. Poverty and prolonged dry spells [7] are presumably the
other factors favouring the high prevalence of tungiasis among
communities [3]. In most of the endemic areas, 7.
penetrans prevalence ranges from 15-40% [8] but at times can be
as high as 50% in some rural communities [9]. Additionally, the
prevalence of 7. penetrans is higher in certain populations especially
among certain age groups such as those between 20-60 years [10].
People afflicted with tungiasis are at increased risk of getting open
wounds and suffer from anaemia and tetanus [1]. Other medical
complications resulting from sand flea infestation such as
inflammation, ulcerations, fibrosis, lymphangitis, gangrene and
sepsis may emerge as secondary infections [11]. Social effects on
affected persons include: low school attendance, discomfort, and
poverty which leave people economically unproductive [12]. Surgical
extraction of embedded sand fleas for example is a laborious
process that wastes a lot of time which would be used in doing
other economically productive activities. This further perpetuates
poverty within the infested communities [13]. Uganda is one of the
countries affected by tungiasis, especially in the rural communities
of Eastern region [14, 15], West Nile districts and in some areas in
Central region. However, the problem is more common in Eastern
region where it is estimated that at least 2.4 million people are at
risk of tungiasis [15]. Between June and October 2010, there was a
rise in 7. Penetrans infestation in the Eastern region. More than 300
families in Bukabooli, Mpungwe and Bukatube sub counties in
Mayuge district ravaged by ailment and 3 people were reported
dead [16]. The Ministry of Health in partnership with several non-
governmental organizations (NGOs) launched a national anti-Jigger
campaign worthy US $160,000 in a year [17]. The campaign
involved interventions such as surgical removal of 7. penetrans and
treating infections with antiseptics and antibiotics. Others like health
education campaigns on good sanitation and hygiene were also
carried out. These interventions were implemented by Busoga Trust
a local NGO [17]. In addition, in 2013 Mayuge district health
authorities also intervened with US $72,000 to reward volunteers
and health teams who wereadministeringhealth education and
treatment to affected and infested communities [18]. However,
despite all the above interventions, tungiasisis still prevalent in the
area [19]. There is limited information on the prevalence of Tunga
penetrans infestation and associated risk factors in Uganda.
Therefore, this study sought to assess the prevalence and risk
factors associated with tungiasis in order to inform about modifiable
risk factors that should be addressed by interventions to prevent
and control the disease.

Methods

Study design and setting : This was a cross sectional household
survey that utilized quantitative techniques of data collection. It was
aimed at identifying the prevalence and risk factors associated with
tungiasis among residents of Bukatube sub-county. Bukatube sub-
county is located in Mayuge district in eastern Uganda. It was
selected due to the repeated occurrence of 7. penetrans in the area.
It has 5 parishes and 32 villages with a population of 41,109 people,
8156 households and an average household size of 5.2 [20]. The
main economic activity carried out in the sub county is subsistence
farming.Otheractivities in the area include fishing, transport
business and operating saw mills. The sub-county's main source of
revenue is local tax revenue and donor funding. Firewood and
charcoal are the major sources of energy in this community. The
study participants were household heads who had lived in the area
for at least one year (who responded to the questionnaire) and
other household member who were observed for 7.
penetrans lesions. Household heads who were not available at the
time of the interview with no any other adult present were not
interviewed and their members were not observed.

Sample size determination and sampling: A sample size of 422
households was determined using a formulae for cross-sectional
studies [21] at a 95% confidence interval and a 50% prevalence
of 7. penetrans since there were no studies that had been carried
out on prevalence of tungiasis in a similar setting. A sampling error
of 5% and a non - response rate of 10% were also used. A two
stage cluster sampling technique was employed to identify parishes
and villages where the study was carried out. At parish level, 3 out
of the 5 parishes in the sub county were selected randomly. All
names of parishes were written down on small pieces of paper, one
paper was picked at a time without replacement until 3 parishes
were obtained. At village level, 4 villages were randomly selected
from each selected parish. All names of villages in a selected parish
were written down on small pieces of paper. Four (4) villages were
picked one at a time without replacement to make a total of 12
villages involved in the study. From each selected village, 35
households were systematically selected except one where 37 more
households were selected in order to attain the sample size. A list of
households obtained from respective local council one office was
used as the sampling frame for the systematic sampling. The first
household was picked randomly and the rest were selected usinga
sampling interval based on the number of households in each
village.

Data Collection : Data was collected using a semi-structured
questionnaire and observational checklist. The questionnaire and
checklist were developed with reference to literature on tungiasis
[4, 10, 22-27]. The questionnaire was used to collect data on
prevalence of 7. penetrans, socio-demographic characteristics,
knowledge on tungiasis and prevention, and individual (host) factors
[28] associated with tungiasis. Prevalence of tungiasis was defined
as presence of 7. penetrans, in the skin of any household member
at the time of data collection. It was ascertained by asking and
confirmed by observing whether the respondent or other members
in the household had any lesions on their limbs due to 7.
penetrans infestation. The checklist was used to collect information
of environmental factors [28] in households associated with 7.
penetrans. Data collection tools were pretested in Bukatube trading
center which was not involved in the study, and research assistants
were trained on appropriate data collection techniques.

Data analysis: Data was entered and cleaned using Epi Info
Version 7.0 (CDC; Atlanta)and analyzed using Stata 12.0 statistical
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software (Statacorp Texas; USA). Analysis was done at univariate,
bivariate and multivariate levels. At univariate level, frequencies and
proportions of study variables were computed for prevalence of 7.
penetrans. At bivariate level, individual and environmental factors
were analysed to identify factors associated with tungiasis. Crude
odds ratios (COR) and 95% confidence intervals were used as a test
for association. All variables that were statistically significant at p <
0.05 and those with biological plausibility were entered into a
multivariable binary logistic regression model to identify
independent predictors of tungiasis. Adjusted odds ratio (AOR) and
95% confidence intervals were presented after controlling for one
another.

Ethical considerations: Approval to conduct this study was
obtained from Makerere University, School of Public Health Higher
Degrees Research and Ethics Committee and Uganda National
Council for Science and Technology. Permission was also sought
from Mayuge District Health Office and the local authorities of
Bukatube sub-county before conducting the study. Written informed
consent of all participants was obtained before data collection.
Confidentiality was maintained for information collected from all
study participants. Participants' involvement in the study was
voluntary. Each respondent was informed about the objective of the
study, and privacy during administering of the study tools was
ensured.

Results

infested with 7. penetrans and those with dirty clothes (aOR=3.46:
95% CI=2.00-5.97) were 3.5 times more likely to be infested
with 7. penetrans (Table 3).

Environmental factors associated with prevalence of
tungiasis

Households with cracked floor houses were 6times more likely to be
infested with 7. penetrans (aOR=6.28:95% CI=3.28-12.03) and
those with dirty floors were 3 times more likely to be infested
with 7. penetrans (aOR=3.21: 95% CI=1.38-7.46). Individuals from
households with littered compounds were also 3times more likely to
suffer from tungiasis (aOR=2.95: 95% CI=1.66-5.26). Households
whose members rear cattle were 2.4 times more likely to be
infested with 7. penetrans (aOR=2.39:95% CI=1.28-4.45) (Table
4).

Discussion

Socio demographic characteristics of respondents

A total of 422 households participated in the study. More than half
of the participants 55.7% (235/422) were females. The mean age of
the participants was 38.9 years (standard deviation (SD) 15.0).
Majority of the participants were married 80.6% (340/422),
Christian 61.6% (260/422), working as farmers 76.3% (322/422)
and earning a monthly income of 20 US$ and below 82.9%
(350/422). Most of the participants either had never attended
school 37.2% (157/422) or had attended primary education 46.9%
(198/422) (Table 1).

Prevalence, knowledge and perceptions on prevalence of tungiasis

At the time of data collection, only 22.5% (95/422) of the
households had 7. penetrans. However, the number of households
reported to have had tungiasis in the previous month were 41.5%
(175/422). Nearly half 49.2% (87/177) of the households were
reported to have had T. penetrans infestation for more than a
month. More than half 55.7% (235/422) of the participants thought
that 7. penetrans were not a common problem in the community. A
bigger percentage perceived infested individuals as either poor
32.2% (136/422) or lazy 30.8% (130/422) (Table 2). Majority
90.5% (382/422) of the participants used a pin, needle or thorn to
remove T. penetrans from infected body parts. A big percentage
60.2% (254/422) of participants mentioned practicing preventive
measures for 7. penetranssuch as good sanitation and hygiene,
regular checking of the body for sand flea lesions and surgical
removal, smearing houses with dug or clay to avoid dust and
wearing shoes (Table 2).

Individual factors associated with prevalence of tungiasis

Practicing preventive measures (aOR=0.51:95% CI=0.29-0.90) was
51% times more likely to protectpeople against tungiasis.
Concerning personal hygiene, participants with dirty feet
(aOR=3.86: 95% CI=1.76-8.34) were 3.9 times more likely to be

This study was carried out with the aim of determining the
prevalence of tungiasis and associated risk factors in Bukatube sub-
county, Mayuge district in Eastern Uganda. The study showed that
the prevalence of tungiasis was high. This could be attributed to the
poor hygiene, poverty and failure to seek treatment due to
stigmatization. These results are consistent with data obtained from
a study carried out among primary school pupils in Kenya [29].
However, finding from the current study were low compared to
studies in Kenya and Tanzania [6, 22]. This may be due to the fact
that the study was carried out during a low transmission season
(rainy season) when the level of dust which provides an
environment conducive 7. penetrans survival had reduced. Our
finding also corroborate with a study carried out in an endemic
community in Brazil where infestations were low at the end of a
rainy season and high at the peak of the dry season [30]. Our study
also revealed thatmore families had suffered from 7. penetransin
the previous month compared to those with the parasites at the
time of the study. This shows that tungiasis is still a problem to the
people of Bukatube sub-county unless interventions are increased.
These study findings are consistent with findings from earlier
studies conducted in 7. penetrans endemic areas in Italy [31, 32].
However, the prevalence of tungiasis in this study is low compared
to that reported in Nigeria and Cameroon [23,26]. The high
prevalence in the study conducted in Nigeria can partly be explained
by the fact that it employed clinical examination to identify the
infested individuals. This finding implies that the level of knowledge
on prevention of 7. penetrans and predisposing factors for tungiasis
was relatively low. This could explain inability by the locals to take
informed prevention and control measures for 7. penetrans.
However, these study findings contradict with a study conducted in
Kenya where the reported level of knowledge on T.
penetrans prevention was relatively high but there was no related
evidence for sand flea prevention and control in the area [10]. This
shows that there is need to increase awareness campaigns against
tungiasis. Another important finding is that majority of the
participants associated poor hygiene to tungiasis. This is consistent
with previous literature that reported poor hygiene as the most
important cause of 7. penetrans infestation [10, 24]. It is therefore
important that the hygiene status in homesteads is improved to
reduce tungiasis [33]. Attainment of secondary level education was
found to be protective for tungiasis. This finding is understandable
as people with secondary and tertiary level of education are more
informed and observe high levels of hygiene. These results match
those that have been observed in earlier studies in Kenya [34, 35].
This finding emphasizes the importance of education and raising
awareness in the prevention and control of 7. penetrans [10] but
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also increasing income levels [34] since 7. penetrans largely affect
poor communities. However, several studies have also showed that
tungiasis significantly leads to low school attendance, poor academic
performance and high school dropout rates posing a big threat to
children's education goals [25, 34, 36]. This study also discovered
that practicing preventive measures was protective for 7.
penetrans infestation. This is because of preventive and curative
measures employed by local authorities and NGOs helping families
to make informed choices and change their behaviours. Personal
hygiene practices such as having dirty feet, and putting on dirty
clothes were found to be risk factors for tungiasis. Dirty feet and
clothes provide a conducive environment for 7. penetrans to survive
and hide. Several studies have highlighted personal hygiene as an
important ~ factor in  control  and prevention  of 7.
penetrans [7, 26, 34].

In our study, conditions related to poor housing were also
associated with prevalence of tungiasis. Living in a house with
cracked, rough and dirty walls, earthen, dusty, dirty and cracked
floors and with littered and dusty compounds were found to be
associated with tungiasis. Cracked house floors, dirty floors and
littered compounds were the independent predictors tungiasis.
Dusty surfaces, cracks and crevices in the walls and floors create a
conducive environment for survival of sand flea. Therefore, walls
should be plastered or smeared with cow dung or clay and floors
should be cemented or smeared with cow dung or clay. The results
in this study are similar to those from a study in Brazil, Nigeria,
Kenya and Ethiopia where dusty and cracked floors were
significantly associated tungiasis [29, 35, 37-40]. This highlights the
fact that proper hygiene of houses is important in prevention of
tungiasis. The free-living stages of 7. penetrans usually develop in
dry, cracked and sandy soil [23]. Houses with cracked earthen walls
and floors promote multiplication of 7. penetrans. Cracks and
crevices in floors provide shelter for adult fleas until a suitable host
presents [41]. However, houses with cemented floors are protective
for T. penetrans infestation. They are always smooth and free from
dust which hinders the development and survival of 7. penetrans.
This implies that cementing and smoothening floors of houses
reduces the prevalence of 7. penetrans. Littered compounds were
significantly associated with prevalence of tungiasis. Other studies
have also shown that compound maintenance is associated with 7.
penetrans infestation [10, 35, 42]. Littered compounds attract stray
dogs, cats, and rodents which are important reservoirs for sand flea,
and organic material contaminating the soil may provide a sheltered
environment for the development of the free-living stages (larvae)
of a sand flea. So, these study findings show the need for
households to maintain general cleanliness of their compounds.
Being a zoonotic disease, Tungiasis affects animals and humans
alike. Among domestic animals dogs, cats, pigs, cattle, goats and
others have been described to be commonly infested [43, 44].
Studies on the animal reservoirs of 7. penetrans endemic
communities in Brazil, Nigeria and Uganda showed that dogs, cats,
pigs and goats were infested with 7. penetrans[1, 23, 44]. In our
study only cattle keeping was found to have an association with
tungiasis. These results are in accord with a recent study which
found living with cattle a risk factor for the disease [39]. These
findings suggest that animals are resovoir hosts and risk factor
for T. penetrans.

Study limitations: the study was carried out in a low transmission
period (rainy season) which could have lowered the prevalence of
tungiasis in the community. This being a cross sectional study, it
was not easy to establish cause-effect relationship. In addition, lack
of clinical examination to establish infested individuals may have
increased response bias. Nevertheless, this study provides useful
information on factors responsible for prevalence of tungiasis in a
rural setting.

Conclusion

Tunga penetrans are still a big problem in rural settings in Eastern
Uganda. Interventions should therefore be put in place to prevent
and control tungiasis. More emphasis should be given to improving
personal hygiene and general cleanliness, housing structures and
health educating the community on the risk factors of tungiasis and
their prevention and control.

What is known about this topic

®  Tungiasisis a major health issue in Mayuge district,
Eastern Uganda;

®  Tungiasis is associated with low income levels among the
victims.

What this study adds

®  Prevalence of tungiasis in Mayuge district, Eastern
Uganda;

e Individual factors associated with tungiasis in Mayuge
district, Eastern Uganda;

®  Environmental factors associated with tungiasis in Mayuge
district, Eastern Uganda.

Competing interests

The authors declare no competing interest.

Authors’ contributions

Solomon Tsebeni Wafula, Charles Ssemugabo and Noel Namuhani
contributed to the conception and design of the study. Solomon
Tsebeni Wafula and Noel Namuhani collected the data. Charles
Ssemugabo and Solomon Tsebeni Wafula carried out initial analysis
and interpreted the data. All the authors were involved in data
analysis, drafting and final approval of the manuscript. All authors
have read and agreed to the final version of this manuscript and
have equally contributed to its content and to the management of
the case.

Acknowledgments

This work was supported by the MESAU-MEPI programmatic Award;
Award number 1R24TW008886 through the Fogarty International
Centre. We thank study respondents, district health office of
Mayuge district, Village Health Teams (VHTs), and local leaders of
Bukatube sub-county for their cooperation and valuable time that
enabled us to collect this data. Finally, we would like to recognize
the Makerere University School of Public Health for creating an
enabling learning environment that lead to completion of this
research.

Tables

Table 1: Socio demographic characteristics of respondents

Page number not for citation purposes 4



Table 2: Prevalence, knowledge and perceptions on prevalence of
tungiasis

Table 3: Bivariate and multivariate analysis for individual factors
associated with prevalence of tungiasis

Table 4: Bivariate and multivariate analysis for environmental
factors associated with prevalence of tungiasis

References

10.

11.

12.

Heukelbach ~ J.  Tungiasis.
2004. Google Scholar

orphanet  encyclopaedia.

Heukelbach J. Tungiasis. Rev Inst Med Trop Sao Paulo. 2005
Nov-Dec; 47(6): 307-13. PubMed | Google Scholar

CMAJ. lJiggers outbreak in Uganda. Canadian Medical
Association Journal. 2011; 183(1): 1-2. PubMed |Google
Scholar

Joseph JK, Bazile J, Mutter J, Shin S, Ruddle A, Ivers L, et al.
Tungiasis in rural Haiti: a community-based response. Trans R
Soc Trop Med Hyg. 2006 Oct; 100(10): 970-
4. PubMed | Google Scholar

Feldmeier H, Eisele M, Marck E, Mehlhorn H, Ribeiro R,
Heukelbach J. Investigations on the biology, epidemiology,
pathology and control of Tunga penetrans in Brazil: IV Clinical
and histophatology. Parasitol Res. 2004; 94(4): 275-
82. PubMed | Google Scholar

Njau NN, Wanzala P, Mutungi M, Ariza L, Heukelbach H.
Tungiasis (jigger infestation) in Rural Kenya, an emerging
infectious disease. retrovirology. 2012; 9(1):
p37. PubMed | Google Scholar

Ruttoh SK, Ochieng DO, Wanyama IN. Tunga penetrans-A
Silent Setback to Development in Kenya. Journal of
Environmental Science and Engineering. 2012; B1(4): 527-
34. PubMed | Google Scholar

Pampiglione ], Fioravanti D, Onore G, Luchetti M, Trentini C.
Medical and veterinary entomology. Bologna, Italy Blackwell
Publisher. 2009. Google Scholar

Georganne C, McLeod K, Lamnam N. Tungiasis; A Neglected
Public Health Problem in Rural Cameroon International Journal
of Collaborative Research. 2009; 1. Google Scholar

Kimani JN, Lawrence I. Knowledge, attitude and practices on
jigger infestation among household members aged 18 to 60
years: case study of a rural location in Kenya. 2012. Google
Scholar

Pilger D, Schwalfenberg S, Heukelbach J, Witt L, Mencke N,
Khakban A et al. Controlling tungiasis in an impoverished
community: an intervention study. PLoS neglected tropical
diseases. 2008; 2(10): e324.PubMed | Google Scholar

Mgrkve A. "Getting rid of the plague": jiggers removal program
in Bungoma, Kenya: Community and health workers
perspectives on tungiasis in a high prevalence area. 2013; 1-
93. Google Scholar

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

. Ahadi. jigger menace 2008 [cited 2013]. Available from:

http://www.jigger-
ahadi.org/anti_jigger_magazine_year_2_%?20final.pdf. Google
Scholar

The-associated-press. Horror disease hits Uganda 2010 [cited
2015 MARCH 15TH]. Available from:
http://phys.org/news/2010-10-horror-disease-

uganda.html. Google Scholar

MOH. Press statement on new master plan to tackle targetted
neglected tropical diseases. 2012;
p1l.http://www.health.go.ug/docs/Press%20statement%20on
%?20NTDs.pdf. Google Scholar

URN. Fresh lJigger Infestation Reported in Mayuge. In:
Walukamba AG, editor. Ugandan radio. 2013
http://ugandaradionetwork.com/a/story.php?s=55726. Google
Scholar

Colley A. The Jigger invasion of Busoga Region 2010. Available
from:
http://ugandavillageproject.blogspot.com/2010/11/jigger-
invasion-of-busoga-region.html. Google Scholar

MayugeDLG. Mayuge district health office report: Jiggers
2013. Google Scholar

Observer. Uganda: Jiggers -
2013. Google Scholar

Busoga's Ignored Crisis.

UBOS. National population and housing census 2014
provisional results Kampala Uganda Bureau of Statistics
2014. Google Scholar

Kish L. Survey sampling. New York: John Wiley and Sons, inc.
1965. Google Scholar

Mazigo HD, Bahemana E, Konje ET, Dyegura O, Mnyone LL,
Kweka EJ et al. Jigger flea infestation (tungiasis) in rural
western Tanzania: high prevalence and severe morbidity.
Transactions of the Royal Society of Tropical Medicine and
Hygiene. 2012 Apr; 106(4): 259-63. PubMed | Google
Scholar

Ugbomoiko. Tungiasis: High prevalence, parasite load, and
morbidity in a rural community in Lagos State, Nigeria.
International Journal of Dermatology. 2007; 46(5): 475-
81. PubMed | Google Scholar

Kamau T M, Ngechu R N, Haile ZT, Mwitari J. An Exploration of
Factors Associated with Jigger Infestation (Tungiasis) among
Residents of Muranga North District, Kenya. International
Journal of Health Sciences and Research. 2014; 4(3). Google
Scholar

Makena B, Mwoma T. Jigger infestation a menace to children's
school attendence. Journal of education and practice. 2014;
5(1): 90-4. PubMed | Google Scholar

Wachira A. Jigger infestation in poor resource communities in
Africa Consultancy African Intelligence. 2012.Google Scholar

Page number not for citation purposes 5



27.

28.

29.

30.

31.

32.

33.

34.

35.

Muehlen M, Feldmeier H, Wilcke T, Winter B, Heukelbach J.
Identifying risk factors for tungiasis and heavy infestation in a
resource-poor community in Northeast Brazil. Trans R Soc Trop
Med Hyg. 2006 Apr; 100(4): 371-80. PubMed | Google
Scholar

CDC. Concepts of disease occurence Atlanta US Department for
Health & Human Service. 2012 [cited 2016 12th
March]. Google Scholar

Mwangi JN, Ozwara HS, Gicheru MM. Epidemiology of tunga
penetrans infestation in selected areas in Kiharu constituency,
Murang'a County, Kenya. Tropical Diseases, Travel Medicine
and Vaccines. 2015;1(1): 1-6. PubMed | Google Scholar

Heukelbach J, Wilcke T, Harms G, Feldmeier H. Seasonal
variation of tungiasis in an endemic community. Am J Trop
Med Hyg. 2005 Feb; 72(2): 145-9. PubMed | Google
Scholar

Julian P, Fioravanti D, Onore G, Luchetti M, Trentini C. Tunga
Penetrans Bologna, Italy: Medical and Veterinary Entomology
Volume 23 Blackwell Publisher; 2009 [cited 2013 14/10/2013].
Available from:
http://www.ingentaconnect.com/search/article?title=Tunga+pe
netrans&dtitle_type=tka&year_from=19988&year_to=2009&data
base=18&pageSize=20&index=1.Google Scholar

Palicelli A, Boldorini R, Campisi P, Disanto MG, Gatti L,
Portigliotti L et al. Tungiasis in Italy: An imported case of
Tunga penetrans and review of the literature. Pathol Res Pract.
2016 Feb 2. pii: S0344-0338(16)30013-9. PubMed | Google
Scholar

Olivier LJ. The economics of human parasites. Parasitology
research. 1974; 45(2):197-210. PubMed |Google Scholar

Karuga JM. Factors contributing to prevalence of jigger
infestation among community members of Mugumoini sub-
location, Gatanga district Kenya Kenya Medical Training
College. 2013. Google Scholar

Chelimo JJ. Risk factors associated with jigger infestation in
Kitany location, Keiyo Marakwet county, Kenya. Eldoret: Kenya
Moi University. 2015. PubMed | Google Scholar

36.

37.

38.

39.

40.

41.

42.

43.

44,

Kilu R, Mulwa DM, Musau CN. Critical analysis of the
effectiveness of programmes and activities developed to
improve educational access, quality and equity in Kenya.
Scholarly research journal for interdisciplinary studies. 2012;
1(2): 40-51. PubMed | Google Scholar

Muehlen M et al. Identifying risk factors for tungiasis and
heavy infestation in resource poor community in northen brazil.
Transactions of the Royal Society of Tropical Medicine and
Hygiene. 2006; 100(4): 371-80.PubMed | Google Scholar

Ugbomoiko US, Ariza L, Ofoezie IE, Heukelbach J. Risk Factors
for Tungiasis in Nigeria: Identification of Targets for Effective
Intervention. PLoS Negl Trop Dis. 2007 Dec 5; 1(3):
e87. PubMed | Google Scholar

Okoth AA. Morbidity, Risk Factors, and flea species responsible
for Tungiasis in selected villages in Kisumu County, Kenya.
Nairobi: Kenya: Kenyatta University. 2015. PubMed | Google
Scholar

Suresh Kumar P Nair, Zelalem TL, Tsehayneh K, Mehidi K,
Vidhya Ramaswamy V. Assessment of socioeconomic status
and the prevalence of Tungiasis in Jimma and Wolaita Sodo,
Ethiopia. International Journal of integrative medical sciences.
2016; 3(1): 211-5. PubMed | Google Scholar

Mark SW. Medical Entomology for Students 3rd ed Oxford
University Press Liverpool, UK. 2004. Google Scholar

Wilcke T, Heukelbach ], Cesar SMR, Sansigolo KLR, Feldmeier
H. High prevalence of tungiasis in a poor neighbourhood in
Fortaleza, Northeast Brazil. 2002. Google Scholar

Heukelbach J, Oliveiras F, Hesse G, Feldmeier H. Tungiasis: a
neglected health problem of poor communities. Trop Med Int
Health. 2001 Apr; 6(4): 267-72. PubMed | Google Scholar

Mutebi F, Kriicken J, Feldmeier H, Waiswa C, Mencke N,
Sentongo E et al. Animal Reservoirs of Zoonotic Tungiasis in
Endemic Rural Villages of Uganda. PLoS neglected tropical
diseases. 2015; 9(10): e0004126.PubMed | Google Scholar

Page number not for citation purposes 6



Table 1: socio demographic characteristics of respondents

. Frequency Percentage
Variables (n=422) (%)
Sex
Female 235 55.7
Male 187 44.3
Age mean (£SD) 38.9 (15.0)
Education level
did not attend school at all 157 37.2
Primary 198 46.9
Secondary 67 15.9
Marital status
Single 35 8.3
Married 340 80.6
Widowed/separated/divorced | 47 11.1
Religion
Christian 260 61.6
Moslem 162 38.4
Occupation
Unemployed 95 22.5
Farmer 322 76.3
Civil servant 5 1.2
Monthly income
20 US$ and below 350 82.9
Above 20 US$ 72 17.1

Table 2: prevalence, knowledge and perceptions on prevalence of tungiasis

Variable Frequency (n) Percentage (%)
Household infested with Tunga penetrans (n =

422)

No 327 77.5
Yes 95 22.5
Household infested with Tunga penetrans in past

one month (n = 422)

No 247 58.5
Yes 175 41.5
Infestation period (n = 177)

Less than a month 90 50.8
More than a month 87 49.2
Tunga penetrans a common problem (n =422)

No 235 55.7
Yes 187 44.3
Perceptions aboutinfested individuals or families

(n = 422)

Are lazy 130 30.8
Are economically challenged 136 32.2
Cursed families 84 19.9
Irresponsible 72 17.1
interventions and treatment of tungiasis (n =

422)

Chemicals like paraffin 23 5.5
Using a pin, needle, thorn 382 90.5
Household heads do not know any intervention 17 4.0
Practicing preventivemeasuresfor tungiasis (n =

422)

No 168 39.8
Yes 254 60.2
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Table 3: bivariate and multivariate analysis for individual factors associated with prevalence of tungiasis

Characteristic Category n (%) cOR (CI) aOR (CI)
Sex Female 235 (55.7) 1
Male 187 (44.3) 0.99 (0.63-1.56)
Monthly income 20 US$ and below 350 (82.9) 1 1
Above 20 US$ 72 (17.1) 0.38(0.17-0.82)** 0.72 (0.29-1.76)
Education level Did not attend to school at all 157 (37.2) 1 1
Primary 198 (46.9) 0.65 (0.40-1.06) 1.08 (0.61-1.91)
Secondary and above 67 (15.9) 0.38 (0.18-0.84)* 1.34 (0.52-3.46)
Marital status Single 35 (8.3) 1
Married 340 (80.6) 0.56 (0.21-1.49)
Widowed/separated/
divorced 47 (11.1) 1.15 (0.57-2.33)
Religion Christian 360 (61.6) 1
Moslem 162 (38.4) 0.92 (0.57-1.47)
Occupation Unemployed 95 (22.5) 1
Farmer 322 (76.3) 1.19 (0.13-10.84)
Civil servant 5(1.2) 1.07 (0.11-10.08)
Knowledge on causes of Economically challenged 44 (10.4) 1
tungiasis Poor hygiene 270 (64.0) | 0.28 (0.17-0.47)*** | 0.61 (0.33-1.13)
Household heads don't know 108 (25.6) 0.76 (0.36-1.60) 1.34 (0.56-3.21)
Practicing prevention No 168 (39.8) 1 1
measures Yes
254 (60.2) 0.31 (0.19-0.49)*** | 0.51 (0.29-0.90)*
Personal hygiene Dirty feet
No 196 (46.5) 1
Yes 8.90 (4.68- 3.86 (1.76-
226 (535 16.94()*** 8.34)E"**
Dirty clothes
No 297 (70.4) 1
ves 125 (29.6) | 5.37 (3.30-8.74)%* g.gg)iz*.go-
Long nails
No 384 (91.0) 1
Yes 38 (9.0) 1.67 (0.81-3.46)
Walking barefooted
No 177 (41.9) 1
Yes 245 (58.1) 5.24 (2.90-9.47)*** | 1.71 (0.82-3.55)

COR = Crude odds ratio, AOR = Adjusted odds ratio, CI = Confidence Interval, *p<0.05,

*%p<0.01, ***p<0.001
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Table 4: bivariate and multivariate analysis for environmental factors associated with prevalence of tungiasis

Characteristic Category n (%) cOR (95% CI) aOR (95% CI)
Cracked
No 271 (64.2) 1 1
Yes 151 (35.8) 3.94 (2.45-6.34)*** 1.45 (0.74-2.83)
Rough
Wall No 115 (27.3) 1 1
Yes 307 (72.7) 4.02 (2.01-8.06)*** 0.74 (0.29-1.91)
Dirty
No 207 (49.0) 1 1
Yes 215 (51.0) 4.65 (2.73-7.91)%*x* 1.63 (0.81-3.28)
Dusty
No 183 (43.4) 1 1
Yes 239 (56.6) 4.73 (2.68-8.35)*** 1.07 (0.50-2.29)
Cemented
No 300 (71.1) 1
Yes 122 (28.9) 0.25 (0.13-0.50)***
Earthen
Floor No 130 (30.8) 1 1
Yes 292 (69.2) 4.93 (2.46-9.85)*** 1.80 (0.77-4.21)
Cracked
No 291 (69.0) 1 1
Yes 131 (31.0) 9.83 (5.85-16.52)*** | 6.28 (3.28-12.03)***
Dirty
No 158 (37.4) 1
Yes 264 (62.6) 6.24 (3.21-12.13)*** | 3.21 (1.38-7.46)**
Littered
No 243 (57.6) 1 1
Compound maintenance Yes 179 (42.4) 4.05 (2.48-6.60)*** 2.95 (1.66-5.26)***
Dusty
No 72 (17.1) 1 1
Yes 350 (82.9) 2.29 (1.28-4.11)** 0.88 (0.37-2.09)
| Pigs
No 407 (96.5) 1
Animals present at home Yes 15 (3.5) 4.20 (1.48-11.91)** 3.58 (0.93-13.85)
Cattle
No 191 (45.3) 1
Yes 231 (54.7) 1.76 (1.09-2.82)* 2.39 (1.28-4.45)**

COR = Crude odds ratio, AOR = Adjusted odds ratio, CI = Confidence Interval, *p<0.05, **p<0.01, ***p<0.001
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