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Abstract
Background
Hookworm is a major public health problem in Ethiopia. The prevalence of Hookworm and associated
factors among podoconiosis patients and healthy residents has not been studied.Objective to determine
the prevalence of Hookworm and associated risk factors among podoconiosis patients and healthy
residents.
Methods
A cross-sectional study was conducted at Debre Elias from January to February 2018. One hundred
ninety two participants were included. Stool sample was collected for microscopy, kato-katz and formalin
ether concentration technique. Logistic regressions were performed to assess association between
variables. P-value < 0.05 was used as statistically significant.
Result
The prevalence of Hookworm among podoconiosis patients was 84.4% and 75% among control.
Hookworm infection was relatively higher among podoconiosis patients 52.9%. Higher age group,
illiterate and farmers more affected with high proportion of podoconiosis patients. Being a formers, no
history of stool examination and no shoe wearing habit were significantly associated with hookworm
infection (AOR = 4.1; 95% CI= (1.65- 10.11)), (AOR = 3.03; 95% CI= (1.11-8.25)) and (AOR= 3.9; 95% CI=
(1.11-14.24) respectively.

Background
Hookworms are intestinal parasites of humans transmitted through contact with the infective larvae
found in focally polluted soil. Anslostoma duodenale and Necater americanus are the common
hookworm species. Humans become infected through skin penetration by infective larvae in the soil [1–
3]. It mainly affects adults than preschool and school aged children. Infected people mostly live in poor
conditions in developing nations, where households lack sufficient waste disposal facilities and latrine [4,
5].
Hookworm are a major public health burden throughout many countries of the world where access to
anthelmintics is limited [6]. Globally, 5.1 billion people are thought to be at risk of acquiring hookworm
infection, of which approximately 500 million people are currently affected [7]. According to the recent
WHO global health estimates, hookworm diseases account for over 1.7 million disability-adjusted life
years (DALYs) [8].
Prevalence of hookworm infection is also higher among podoconiosis patients in the highland of
Ethiopia and contribute for malnutrition and iron deficiency anemia [9, 10].
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Podoconiosis is a non-filarial elephantiasis of the lower leg that affects barefoot subsistence farmers
exposed to fine mineral particles that originate from red clay volcanic soil in highland tropical areas [11].
Hookworm and podoconiosis are highly prevalent in tropical and sub-tropical areas of developing
countries and have geographical overlapping distribution due to the presence of many bare footed
farmers who are actively working on agricultural activities [10, 12]. Similarly lack of safe water supply,
latrine and appropriate waste disposal system contribute for the highest infestation of larvae of
hookworm [12, 13]. Poor personal hygiene, farming on infested soil, absence of shoe wear habit, and
inadequate or absent of sanitation practice expose people for hookworm in tropical and subtropical
regions and make hookworm common in developing countries [10, 14].
Podoconiosis is an immune disease affecting the lymph vessels of the lower legs and create an
opportunity for hookworm infection. [14,15,16]. Thus the assessment of hookworm among podoconiosis
patient and healthy control is very important for the management of hookworm, podoconiosis and co
infected patients.
The prevalence of hookworm and podoconiosis has been studied previously in different locality in
Ethiopia; however evidences are not enough concerning the extent of hookworm on podoconiosis patient
and coexistence in most of the country. Therefore, this study was aim to determine the prevalence of
Hookworm infection and associated risk factors among clinically confirmed podoconiosis patients and
healthy residents.

Materials And Methods
Study design, period and area
A community based comparative cross-sectional study was conducted in Debre Elias district, East Gojjam
Zone from January 11 to February 7, 2018. According to 2017 Debre Elias district communication office
data; Debre Elias is located 340 km north of Addis Ababa. Ninety one percent of the district was within
the altitude of 2100–2300 meters while 9% were 1500–2100 meters above sea level. A total population
of the town is about 100,797 of whom 49,955 were males and 50,842 were females. The district has 12,
970 urban and 87, 827 rural populations.

Study design
A community based comparative cross-sectional study was conducted to determine prevalence of hook
worm infection and associated risk factors among clinically confirmed podoconiosis patient and healthy
residence in Debre Elias district east.

Study population and sample size
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The sample size was determined using the two population proportion formula, (n = (Z α/2+Zβ) 2 *(p1 (1-p1)
+ p2 (1-p2)) / (p1-p2)2) considering 95% level of confidence interval, 80% power of the study and 47.6%
and 33.1% prevalence podoconiosis and healthy residence which resulted in the sample size of 175. By
adding a 10% contingency, we recruited 192 (96 podoconiosis patients and 96 neighborhood residents) in
the study. A two stage cluster sampling technique was used to select study participants and
podoconiosis patients were proportionally allocated to each of the selected cluster. A systematic random
sampling technique was used to select podoconiosis patients taking the list of each cluster victim’s
registration book as a sampling frame. For each podoconiosis study participants their healthy residents
were included.

Data Collection
Socio- demographic Data Collection.
Socio- demography and possible associated risk factors were assessed using a pretested and
standardized questionnaire by health officers through interview, which was translated into the local
language, Amharic

Stool collection and parasitic examination:
Each study participants was advised to bring about 5gm of fresh stool and was given a labeled, clean,
dry, and leak proof stool cup. Direct saline and Kato thick smear were processed inside the temporary
laboratory established at the site. Formalin preserved stool sample was transported into Debre Elias
health center and processed using formol-ether concentration technique.

Quality control
All the necessary reagents, chemicals, and the performance of kits were checked by known positive and
negative samples before processing and examination of samples of the study subjects. The data was
checked for completeness and any incomplete or misfiled questionnaires were re-corrected under
supervision. All slides were examined twice by two microscopists independently. The result of laboratory
examination was recorded on well-prepared format carefully for confirmation of the result.

Data analysis and interpretation
Data were entered and analyzed using SPSS version 20 software. The frequency distribution of both
dependent and independent variables was worked out. Binary and multivariate logistic regressions were
used to assess any significant association between independent and dependent variables. P- Values less
than 0.05 were taken as statistically significant.
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Results
Socio-demographic characteristics of study participants
A total of 192 study subjects (96 podoconiosis patients and 96 healthy residents) were participated. From
all study participants, 46/96 (48%) were females and 50/96 (52%) were males in both podoconiosis
patients and healthy residents respectively. Of the total 192 study subjects 60 (31.3%) were 55 years old
and above, 97 (50.5%) were illiterate and 127 (66.1%) were farmers(Table 1).

Prevalence of Hookworm and other helminthes
The prevalence of intestinal helminthes among podoconiosis patients were 86/92 (89.6%) whereas
75/92 (78.1%) were healthy residence with the overall prevalence of 161/192 (83.9%). Hookworm,
S.stercolaris and E.vermicularis were identified with the prevalence rate of 79.7%, 3.6% and 0.5%
respectively. Hookworm was the predominant parasite in both podoconiosis patients and healthy
residents with the prevalence rate of 84.4% and 75%. Strongloides stercolaris were identified 5.2% and
2.1% among podoconiosis patients and healthy residents. Multiple infections of Hookworm and

S.stercolaris were observed in both podoconiosis patients (4.2%) and healthy residents (2.1%) (Table 2).

The proportion of Hookworm infection among podoconiosis patients
and healthy residents
Hookworm infection was relatively higher among podoconiosis patients 81/153(52.9%) than control
72/153 (47.1%). Podoconiosis patients age ranged from 35- 54 was more infected than healthy controls.
Both sexes of podoconiosis patients were highly infected by hookworm. Seventy nine percent of illiterate
study subjects were infected with the proportion of 60.8% podoconiosis patients and 39.2% healthy
control. Farmers was more affected groups 110/153 (71.9%) among this 56.4% and 43.6% was
podoconiosis patients and healthy control respectively (Table 3).

Univariate and Multivariate Risk Factor Analysis for hookworm
The relationship between socio-demographic variables and infection with hookworm was analyzed using
univariate and multivariate logistic regression. Being a formers was about four times more likely to have
hookworm than others (AOR = 4.1; 95% CI = (1.65- 10.11)). The report shows that having no previous
history of stool examination and no shoe wearing habit were significantly associated with hookworm
infection with (AOR = 3.03; 95% CI = (1.11–8.25)) and (AOR = 3.9; 95% CI = ( 1.11–14.24)) respectively
(Table 4).

Discussion
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Hookworm and podoconiosis are neglected tropical diseases which have been given relatively little
attention by national government and international organization. Hookworm infection is high in coendemic area. However, hookworm infection can cause gastrointestinal bleeding, iron deficiency anemia,
hypoproteinemia, zinc deficiencies and malnutrition [1, 10, 11].
In the present study, the overall average prevalence of intestinal helminthes was 83.9%, which was higher
when compared with the studies conducted in different parts of Ethiopia, such as Wolaita[10], Hawassa
[17], Jimma [18] and other countries Daressalaam urban Tanzania [19], Kenya (0.2%) [20], and Nepal
(9.1%) [21].These differences in prevalence could be due to the use of different study subject, diagnostic
methods and sociodemographic difference in the study subjects or due to a reflection of the local
endemicity and geographic condition of the study area.
Prevalence of intestinal helminthes was higher among clinically confirmed podoconiosis patients as
compared with healthy residents in the present study which was similar to Wolaita Zone, Southern
Ethiopia. This might be due to the difference in skin texture and size of the foot which help the infective
larva to easily access and penetrate in podoconiosis patients. Similarly the prevalence of intestinal
helminthes among healthy participants was greater than the study conducted in Wolaita (33.1%)
[10],Hawassa (48.8%) [17], Jimma (46.63%) [18], Daressalaam urban Tanzania (25.9%) [19], Kenya (0.2%)
[20], and Nepal (9.1%) [21]. The difference might be due to geographical and socioeconomic variation
because different areas may have difference in sanitation practice, warm and moist soils which facilitate
the transmission and development of parasite ova and larva.
The results presented here relatively higher prevalence of hookworm among podoconiosis patients than
controls, which was higher than a study conducted in Wolaita Zone [10]. This might be due to
geographical and sampling period difference because including Jun, a rainy season, as the study time
might decrease the soil temperature important for hookworm larva development in Wolaita.
Regarding to the age groups, 35–44 and 54–54 years podoconiosis patient were highly affected groups,
with a prevalence rate of 60% and 57.9% respectively. This prevalence difference might be due to long
exposure rate of irritant clay soil.
In this study different factors had association with the increase prevalence of hookworm after
multivariate analysis. This study revealed that absence of shoe wearing habit was significantly
associated with hookworm infection (AOR = 3.9; 95% CI = ( 1.11–14.24) This study finding was
supported by a study conducted in Wolaita Zone Southern Ethiopia[10], and Orang Asli in Peninsular
Malaysia[22]. This factor is an important evidence for the high prevalence of hookworm because the
transmission of the parasite is through penetration of skin by the infective filariform larvae and prevented
by reduction of skin contact with potentially infected soil by wearing shoes[1].
Prevalence of hookworm also significantly associated with farmers (AOR = 4.1; 95% CI = (1.65- 10.11)).
This was the same to the study conducted in Wolaita Zone [10]. This might be due to farmer’s exposure
for more constant contact of contaminated soil. In addition farmers engaged in agricultural activities
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where shoe wearing is not convenient and no habit of getting lunch with water for hand washing in the
work environment.
Absence of previous stool examination for hookworm infection was a significant risk factor identified
(AOR = 3.03; 95% CI = (1.11–8.25) This might indicate having stool examination history is preventive
because a diagnosed individual would take antihelmenthic medication in positive finding and decrease
exposure history to parasites because treatment of hookworm is an important measure to decrease their
prevalence [23].

Limitations
The study was not assessed the detailed exposure history of hookworm, host immunity and nutrition
status of the study subject which was a potential confounder for risk factor assessment.
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