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RESEARCH ARTICLE

Is there a diference in prevalence 
of helminths between households using 
ecological sanitation and those using traditional 
pit latrines? A latrine based cross sectional 
comparative study in Malawi
Save Kumwenda1,2* , Chisomo Msefula1, Wilfred Kadewa3, Yohane Diness1, Charles Kato4, Tracy Morse2,5 

and Bagrey Ngwira2

Abstract 

Background: Studies have shown that households using sludge from human excreta for agriculture are at an 
increased risk of soil transmitted helminths. However, while use of ecological sanitation (EcoSan) latrines is increasing 
in most African countries including Malawi, few studies have been done to check whether use of such sludge could 
potentially increase the prevalence of helminthic infections among household members as a results of exposure to 
faecal sludge/compared to use of traditional latrines.

Methods: A cross sectional study was done targeting households using EcoSan and traditional pit latrines. Samples 
were collected from both types of latrines in Chikwawa (rural) and Blantyre (urban) districts. These two districts have 
a high number of EcoSan latrines in southern region of Malawi. 156 latrines were sampled (n = 95 traditional; n = 61 
EcoSan), and processed following standard guidelines using modiied triple loatation method. Identiication of 
helminth ova (Ascaris lumbricoides, hookworms, Trichuris trichiura, Taenia spp. and Diphyllobothrium latum) was done 
using standard microscopy methods. The diference between the prevalence and mean concentration of helminths 
between the two types of latrines was tested using Chi Square and t test respectively.

Results: Of the total latrines tested, 85.9% (n = 134) had at least one species of helminth while 84.6% (n = 132) had 
at least a STH, with 82.0% (n = 50) in EcoSan and 86.3% (n = 82) in traditional pit latrines. There was no signiicant dif‑
ference between the prevalence of helminths in EcoSan and traditional pit latrines [χ2 = 0.43 (1), P = 0.5]. The preva‑
lence of Ascaris lumbricoides was signiicantly higher in EcoSan than in traditional pit latrines [χ2 = 5.44 (1) p = 0.02] 
while prevalence of hookworms was signiicantly higher in traditional pit latrines than in EcoSan latrines [χ2 = 13.98 
(1) p < 0.001]. The highest concentration of helminths per gram of faecal sludge was in traditional pit latrines [31.2 
(95% CI 19.1–43.2)] than in EcoSan latrines [26.4 (95% CI 16.5–36.3)].

Conclusion: There was no signiicant diference between overall prevalence of helminths between households 
using EcoSan and those using traditional pit latrines. However, Ascaris lumbricoides was signiicantly higher in house‑
holds using EcoSan latrines. EcoSan users need awareness on safe ways of handling faecal sludge in order to reduce 
chances of reinfection from Ascaris lumbricoides. Further research should be undertaken on household members to 
identify those infected and potential routes of infection to enable preventive targeting.
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Background
Soil transmitted helminths (STH) are the most common 

infectious agents of humans in developing countries [1]. 

STHs afect 24% of the world’s population [2], and are 

most prevalent in tropics and sub-tropical regions where 

their existence has been traced to ancient times through 

sediment analysis [3, 4]. In 2013, Ascaris afected an esti-

mated 807–1221 million people in the world mostly in 

developing countries [5–7], with an average prevalence 

of 21.2, 12.2 and 33.1% for hookworms, Ascaris lumbri-

coides and Trichuris trichiura respectively reported in 

southern sub Saharan Africa [8]. In Malawi, few studies 

have been done to estimate the household prevalence 

of STHs, however a prevalence of 0.4, 1.3 and 0.5% for 

Schistosoma mansoni, hookworms and Ascaris lumbri-

coides respectively was reported in primary school chil-

dren, with a higher prevalence in urban (16.5%) than 

rural children (3.6%) [9]. he health efects of STHs are 

well known, and although some STHs alone do not cause 

severe disease, when combined with other diseases, they 

may lead to complications [10], including increased sus-

ceptibility to malaria, malnutrition and anaemia [11]. 

With speciic reference to pregnancy, infection with 

Ascaris lumbricoides was reported to make women more 

susceptible to earlier irst births and shortened inter-

birth intervals, while hookworm was associated with 

delayed irst pregnancy [12, 13].

he prevalence of STHs remains high despite mass 

drug administration (MDA) in at risk countries, which 

emphasizes the need to reduce STH prevalence through 

both MDA and reduced environmental exposure [14]. 

Risk factors for STHs have been reported to include 

poverty, use of unimproved water sources, use of unim-

proved sanitation, not wearing shoes, poor education, 

eating raw vegetables, which are not properly washed, 

and unhygienic practices [15–19].

In Malawi, the Government promotes use of improved 

sanitation in order to reduce diarrhoeal and STH infec-

tions. his includes upgrading traditional pit latrines with 

a slab, lush toilets, ventilated improved pit latrines and 

the ecological sanitation (EcoSan) latrine. Current cover-

age of household pit latrines is 79.9 and 78.6% in urban 

and rural areas of Malawi respectively [20]. he tradi-

tional pit latrines comprise all the pit latrines whether 

improved or not, ventilated improved pit latrines but 

excludes EcoSan [21, 22].

EcoSan latrines are a sanitation option aimed at closing 

the plant nutrient loop by making the nutrients in human 

faecal matter available to plants again. After defaecating 

in an EcoSan latrine, two cups of soil and one cup of 

ash are added to reduce smell and assist in treating the 

sludge. After using the latrine for defecation for 6 months 

or more, the latrine pit or vault is sealed for another 

6 months to allow the pathogens to be killed. hereafter, 

the contents are removed and used as soil conditioner as 

well as fertilizer for crops [23, 24]. Harvested sludge is 

often used for growing crops and vegetables in the ields, 

and consequently, producing safe sludge free of STHs, 

especially Ascaris lumbricoides, is extremely important 

[25]. It has been reported that EcoSan latrines do not 

completely inactivate STH eggs in the sludge while in the 

vault/pit, due to inadequate environmental conditions 

including ambient temperatures during digestion [26, 

27]. High lethal temperatures of >55  °C are required to 

inactivate Ascaris lumbricoides and as such it is used as 

an indicator organism for faecal sludge safety due to its 

resistance to environmental conditions, and its 100% risk 

for exposed population [28, 29].

In Malawi, EcoSan latrines were introduced in 2001 as 

a sanitation option by Non-Governmental Organizations 

(NGOs) and currently account for approximately 0.3% of 

toilets [20].

he reuse of faecal sludge from EcoSan latrines has 

become a public health concern because it puts users and 

the general population at risk of STH infections through 

direct contact with sludge during harvesting, stor-

age, transportation to ield, application in the ields and 

through environmental pollution, particularly due to the 

lack of protective wear (e.g. gloves, masks, boots) [30, 31]. 

In Malawi, EcoSan products are primarily used in per-

sonal agricultural ields, and this potentially puts them at 

an increased risk of STH infections [32]. Studies in South 

Africa and Malawi, showed the main concern with using 

EcoSan sludge was the pathogen content [25, 33]. his 

concern was compounded by the practices of EcoSan 

latrines owners, where they were found to store their har-

vested sludge behind their households on bare ground. 

his led to uncontrolled spreading of manure around the 

household environment increasing the chances of infec-

tion [33]. Alternatively, the main concern for traditional 

pit latrines is ground water contamination, with no direct 

link to STH transmission made by users due to lack of 

direct contact with faecal sludge, therefore they are not 

seen as a potential route for STH infection [34]. As such, 

this study aimed to determine if the use of EcoSan was 

related to a higher prevalence of STHs in household 

members. his was achieved by comparing STH pres-

ence in EcoSan and traditional latrines respectively based 

Keywords: Pit latrines, EcoSan, Soil transmitted helminths, Ascaris lumbricoides, Human faecal matter and risk
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on the modiied triple loatation protocol which gives a 

representative estimation of helminths prevalence among 

household members from deposited faecal matter [35].

Methods
Study design and study area

A comparative cross sectional study was undertaken 

from September 2015 to January, 2016 and targeted 

households using EcoSan and traditional pit latrines in 

the two districts of Blantyre and Chikwawa in Southern 

Region of Malawi (Table 1).

he districts were chosen to represent the two extremes 

of temperature in Malawi which may impact on STH sur-

vival. Four speciic sample areas in each District were ran-

domly selected based on the presence of EcoSan latrines 

using data from both Government and NGOs [39]. EcoSan 

latrines were selected from peri-urban areas of Blan-

tyre (Chemusa, Angelo Govea, Chilomoni) and in Blan-

tyre rural (Lirangwe). In Chikwawa, they were selected 

from the rural villages of Kaputeni, Ng’ombe, Zimola and 

Tomali. Traditional latrines were outside a 500 metres 

radius from EcoSan latrines to reduce the risk of contami-

nation from EcoSan faecal sludge in the environment.

Sample size and sample collection

he required sample size was based on the estimated 

the proportion of EcoSan latrines with at least a hel-

minth which was 86% in rural KwaZulu-Natal in South 

Africa [35]. Considering the practices on storage, trans-

portation and use of sludge from EcoSan latrines, we 

estimated a lower proportion of ordinary pit latrines to 

have Ascaris ova in their sludge. his was estimated at 

56%. Using “sampsi” command in Stata 12, a sample size 

of 53 EcoSan and 53 ordinary pit latrines was required at 

α of 0.05 and power of 0.9. After considerations of non-

responses, geographical location representation and 

number of EcoSan and ordinary pit latrines available in 

the study areas a inal sample size of 61 EcoSan latrines 

and 95 ordinary pit latrines was decided. he total sam-

ple size was 156 latrines which were selected in diferent 

locations in Blantyre and Chikwawa Districts as shown in 

Table 2.

Ninety-ive (95) traditional (peri-urban  =  20; 

rural = 75) and 61 EcoSan (peri-urban = 37; rural = 24) 

latrines were sampled in total. Data were collected from 

each household as follows:

Demographic data

A short household demographic questionnaire was 

administered to the household heads before sampling the 

latrine.

Faecal sludge

Sampling sought to determine the concentration of STHs 

in faecal sludge from latrines in current use as an estima-

tion of household burden. he sample was collected from 

the top 30 cm of the faecal sludge pit after thorough mix-

ing with a stick. he sample was collected by scooping at 

the centre and sides of the pit using a locally fabricated 

adjustable scooper. hree scoops were made per latrine 

with a total weight ranging from 100 to 300 g. he sam-

ples were put in labelled plastic bottles and put in a cooler 

box for transportation to the College of Medicine labora-

tory within 3  h of collection. he samples were kept in 

a refrigerator and processed within 2  days. Recovery of 

helminths from the latrine faecal matter was done using 

the modiied triple loatation protocol [40]. An Olympus 

BX41 microscope was used to identify and enumerate 

the eggs. he modiied triple loatation protocol has been 

reported to recover 77% of the helminths from the sam-

ple and this was signiicantly better than any other tested 

method [41].

Data analysis

Demographic and laboratory data were entered in Excel 

and then imported into Stata 12 for analysis. Chi square 

test and t test were used to check the signiicance of the 

diferences between overall prevalence and intensities of 

helminths between the two types of latrines. Diferences 

at p < 0.05 were deemed to be signiicant.

Table 1 Description of study areas

Characteristic Blantyre (urban 
and rural)

Chikwawa 
(rural)

Area,  km2 [36] 2, 012 4, 755 

Population [36] 1, 239, 648 518, 287

Elevation, m [37] 1, 001–1, 500 51–100 

Temperature, °C  
(average: min–max) [38]

9.9–39.5 10–45.6 

Rainfall, mm  
(average: min–max) [38]

0–142.7 0–86.4 

Table 2 Number of latrines sampled from each location

District Location/village EcoSan 
latrines

Traditional 
latrines

Total

Blantyre Chemusa 13 0 13

Angelo Govea 13 0 13

Chilomoni 11 20 31

Lirangwe 2 0 2

Chikwawa Ng’ombe 14 0 14

Zimola 4 0 4

Kaputeni 4 60 64

Tomali 0 15 15

Total 61 95 156
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Ethical considerations

A written informed consent form translated in local lan-

guage (Chichewa) was administered and signed by the 

household head where a latrine was selected for inclu-

sion in the study. An informed verbal consent was also 

obtained during a short questionnaire administration by 

the household member who took part in answering the 

questions. Each latrine enrolled assigned a unique iden-

tifying number and all the records were kept in a sepa-

rate folder for each latrine. Names of households were 

kept anonymous and conidential. Participants were 

given the opportunity to ask questions and had chance 

refuse being enrolled and also to drop-out anytime dur-

ing the study. Study participants were not exposed to any 

risks as they were only involved in answering questions 

from the interview and observe the sampling process. 

No samples from people were collected. Ethical approval 

was obtained from the University of Malawi, College of 

Medicine Research Ethics Committee in October 2014 

(P.04/14/1565).

Results
Demographic characteristics of respondents

Higher average income and formal education were both 

signiicant factors in the ownership and use of EcoSan 

Latrines while marital status and sex were not signiicant 

as shown in Table 3.

Prevalence of helminths in latrines

he total numbers of STH and other helminths that were 

found in the samples in form of eggs were counted for 

each household latrine. Table 4 indicates the prevalence 

found by latrine type.

We found that 85.9% (n  =  134) of the total latrines 

tested had at least one species of helminth while 84.6% 

(n  =  132) had at least a STH with 82.0% (n  =  50) in 

EcoSan and 86.3% (n  =  82) in traditional pit latrines. 

here was no signiicant diference between the preva-

lence of helminths in EcoSan and traditional pit latrines 

[χ2 = 0.43 (1), P = 0.5]. he prevalence of Ascaris lum-

bricoides was signiicantly higher in EcoSan than in tra-

ditional pit latrines [χ2  =  5.44 (1) p  =  0.02] while that 

of hookworms was signiicantly higher in traditional pit 

latrines than in EcoSan latrines [χ2 = 13.98 (1) p < 0.001]. 

he prevalence of other STH was similar in both types 

of latrines. Schistosoma mansoni, though not soil trans-

mitted, was signiicantly higher in traditional pit than in 

EcoSan latrines. We also found a ish helminth, Diphyl-

lobothrium latum (D. latum), which has never been 

reported before in Malawi (Table  4). In terms of loca-

tion, the results also showed no signiicant diference 

[χ2 = 0.0003 (1), P = 0.9] between prevalence of at least 

a helminth in latrines in peri-urban areas of Blantyre 

(86.4%, n  =  51) and those in rural areas of Chikwawa 

(85.6%, n = 83).

Average concentration of helminth ova per gram of faecal 

sludge

In order to know the concentration of helminths per 

gram of faecal sludge by latrine type, mean values in hel-

minths per gram were calculated (Table 5).

Traditional pit latrines have high mean helminthic 

levels though the diference is not statistically signii-

cant (Table  5). Similarly, no signiicant diference was 

observed between the mean distributions of helminth 

eggs when grouped by district (Table 6). he maximum 

Table 3 Demographic characteristics of respondents

* Presence of a signiicant relationship using Chi square test

Characteristic Category EcoSan latrines Traditional pit latrines p value

Sex Male 21 (34.4%) 37 (38.9%) 0.57

Female 40 (65.6%) 58 (61.1%)

Marital status Married 50 (82.0%) 70 (73.7%) 0.43

Single 4 (6.6%) 8 (8.5%)

Divorced 4 (6.6%) 7 (7.4%)

Widowed 3 (4.9%) 10 (10.5%)

Average household income per month <$7.00 3 (4.9%) 13 (13.7%) 0.001*

$7–$13.00 5 (8.2%) 23 (24.2%)

>$13.00–$27.00 9 (14.8%) 24 (25.3%)

>$27.00 44 (72.1%) 35 (36.8%)

Education No formal education 2 (3.3%) 15 (15.8%) 0.004*

Primary 23 (37.7%) 47 (49.5%)

Secondary 31 (50.8%) 24 (25.3%)

Tertiary 5 (8.2%) 9 (9.5%)
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helminths eggs per gram of faecal sludge for EcoSan 

latrines were 173, 21, 41, 5, 5, 10 while in faecal sludge 

from traditional pit latrines were 301, 116, 180, 10, 2, 

3 for hookworms, Ascaris lumbricoides, Taenia spp., 

Schistosoma mansoni, Trichuris trichiura and D. latum 

respectively.

Table  6 shows that in Blantyre, there were more hel-

minths per gram of faecal sludge in EcoSan latrines than 

in traditional pit latrines while in Chikwawa, more hel-

minths per gram were found in traditional pit latrines 

though not statistically signiicant (p > 0.05). here was 

no statistical signiicant diference in the concentration 

of helminths per gram between urban and rural latrines 

(p > 0.05). Figure 1 gives a picture of how the hookworms 

and Ascaris lumbricoides were distributed in the two 

types of latrines between Blantyre and Chikwawa.

Table 4 Prevalence of helminthes by latrine type

* Presence of a signiicant relationship using Chi Square test

Name of helminth EcoSan latrines Traditional pit latrines Total P value

STH

 Ascaris lumbricoides 38 (62.3%) 41 (43.2%) 79 (50.6%) 0.02*

 Hookworms 34 (55.7%) 79 (83.2%) 113 (72.4%) 0.001*

 Trichuris trichiura 2 (3.3%) 1 (1.1%) 3 (1.9%) 0.323

 Taenia spp. 20 (32.8%) 43 (45.3%) 63 (40.4%) 0.121

Other helminths

 Schistosoma mansoni 3 (5.0%) 15 (15.8%) 18 (11.5%) 0.038*

 D. latum 1 (1.6%) 5 (5.3%) 6 (3.8%) 0.251

At least one helminth 51 (83.6%) 83 (87.4%) 134 (85.9%) 0.051

Table 5 Mean concentration of helminths measured in helminths per gram (95% CI) by latrine type

* P value for the diference in means between EcoSan and traditional pit latrines using t test

Name of helminth EcoSan latrines Traditional pit latrines Total P value*

STH

 Ascaris lumbricoides 3.3 (2.0–4.5) 4.7 (1.8–7.6) 4.1 (2.3–5.9) 0.43

 Hookworms 19.6 (11.4–27.9) 21.1 (12.8–29.4) 20.5 (14.6–26.5) 0.80

 Trichuris trichiura 0.1 (0–0.3) 0.02 (0.0–0.06) 0.06 (0.02–0.14) 0.17

 Taenia spp. 3.0 (1.2–4.9) 4.7 (0.8–8.6) 4.0 (1.6–6.5) 0.52

Other helminths

 Schistosoma mansoni 0.2 (0.0–0.4) 0.6 (0.2–0.9) 0.4 (0.2–0.6) 0.11

 D. latum 0.2 (0–0.5) 0.1 (0.0–0.2) 0.1 (0.0–0.3) 0.25

Overall 26.4 (16.5–36.3) 31.2 (19.1–43.2) 29.3 (21.1–37.6) 0.57

Table 6 Concentration of helminths per gram of faecal sludge in EcoSan and traditional pit latrines by district

* P value for the mean concentration of helminths by district using t test

Name of helminth Blantyre District Chikwawa District P value*

EcoSan latrines Traditional pit latrines EcoSan Traditional pit latrines

STH

 Ascaris lumbricoides 3.9 3.3 2.3 5.1 0.46

 Hookworms 26.2 19.7 8.0 21.5 0.81

 Trichuris trichiura 0.1 0 0.2 0.0 0.18

 Taenia spp. 4.7 2.8 0.1 5.2 0.53

Other helminths

 Schistosoma mansoni 0.1 0.1 0.3 0.7 0.11

 D. latum 0.3 0.2 0 0.1 0.67

Overall (all helminths) 35.1 26.0 11.0 32.6 0.58
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he median helminths eggs per gram for hookworms 

was 5.72 and 9.0 for EcoSan and traditional pit latrines 

respectively while for Ascaris lumbricoides, it was 9.0 

and 0 in EcoSan and traditional pit latrines respectively 

(Fig. 1). Table 7 shows the types of helminths present in 

one latrine sample.

It was found that most latrines had at least one type of 

helminth (30.8%) while none had all the six helminths 

present (Table 7). It was also found that 40.4% (63) of the 

latrines had both Ascaris lumbricoides and hookworms 

while only one EcoSan latrine in Chikwawa had all the 

STH.

Discussion
he results of this study are from samples collected 

from latrines used by household members for defeca-

tion. hese results have been used to estimate the prev-

alence of helminths among the 156 households that 

use the latrines. he overall prevalence of helminths 

was found to be 85.9% (EcoSan =  83.6%; traditional pit 

latrines = 87.4%) with 84.6% having at least one STH pre-

sent. his was higher than what was found in a similar 

study done in South Africa in 2010. he study found the 

prevalence of at least a STH (Ascaris lumbricoides, Tae-

nia spp., Trichuris trichiura) in a family toilet of 73%. In 

terms of speciic STH, our study results were similar to 

the South African study only in terms of Ascaris lum-

bricoides prevalence (50.6% versus 59%) while Trichuris 

trichiura and Taenia spp. were very low in the current 

study [35]. Our overall prevalence was due mainly to 

high levels of hookworms, which were not considered in 

the South African study [35]. In terms of the diferences 

between overall prevalence of helminths between EcoSan 

and traditional pit latrines, we found that there was no 

signiicant diference between the two types of latrines. 

In addition, there were no signiicant diferences between 

0
1

0
0

2
0

0
3

0
0

AWAWKIHCERYTNALB

EcoSan Traditional EcoSan Traditional

Hookworms per gram Ascaris per gram

Fig. 1 Box plot for concentration of helminths in faecal sludge. The graph gives a picture of how the helminths were distributed in traditional pit 

and EcoSan latrines in Blantyre and Chikwawa

Table 7 Total number of  helminths types present in  a 

latrine faecal sample

Total number of hel-
minths types present 
in a latrine faecal 
sample

EcoSan 
latrines (%)

Traditional 
pit latrines 
(%)

Total number 
of latrines (% 
of total)

None 10 (45.5) 12 (54.5) 22 (14.1)

One 22 (45.8) 26 (54.2) 48 (30.8)

Two 13 (34.2) 25 (65.8) 38 (24.4)

Three 13 (37.1) 22 (62.9) 35 (22.4)

Four 3 (27.3) 8 (72.7) 11 (7.1)

Five 0 (0.0) 2 (100.0) 2 (1.3)

Six 0 (0.0) 0 (0.0) 0 (0.0)

Total 61 95 156
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prevalence of STH in urban (Blantyre) and rural (Chik-

wawa) latrines and this was attributed to overall high 

transmission rates. With high prevalence rates it is dii-

cult to observe the diferences between latrine types and 

locations. However, we found that Ascaris lumbricoides 

was signiicantly higher in EcoSan than in traditional 

pit latrines while hookworms and Schistosoma man-

soni were signiicantly higher in traditional pit latrines. 

he results were not a surprise considering the high risk 

among those using EcoSan latrines from improper han-

dling of sludge which leads to reinfection by STHs espe-

cially Ascaris lumbricoides. According to a study done 

in Malawi in 2013, sludge (after 6 months storage) from 

EcoSan was found to contain viable Ascaris ova and pre-

sented a risk to users [32]. However for hookworms, the 

use of ash and the dry conditions in EcoSan latrines, may 

explain the deactivation and therefore lower concentra-

tions in these latrines [42].

Overall, in terms of concentration of helminth eggs per 

gram of faecal sludge, EcoSan had lower helminths per 

gram of sludge than traditional pit latrines. In terms of 

location, Blantyre had high concentration of helminths 

in sludge from EcoSan latrines than in sludge from tradi-

tional pit latrines. In EcoSan latrine sludge, lower levels of 

helminths is expected because of the practices of making 

them dry and adding ash. he practices encouraged are 

those that encourage deactivating of pathogens because 

the sludge is reused for agriculture purposes. However, 

due to poor practices that lead to reinfection from envi-

ronmental resistant helminth, high Ascaris lumbricoides 

concentrations were expected. Ascaris concentration 

was only high in sludge from EcoSan latrines in Blantyre. 

he Chi square test showed no statistical signiicant dif-

ference between average concentrations in EcoSan and 

traditional pit latrines. he high prevalence of helminth 

in sludge from latrines implies that about one in eight 

households have a user of latrine who is infected with 

helminths which means there will be high transmission 

rates especially if hygienic principles are not followed. 

he lack of signiicant diferences in concentrations may 

be due to the high transmission rates anticipated. Despite 

having prevalence similar to a study in done in South 

Africa, the concentrations in this study were much lower. 

he South African study where 120 urine diverting toilets 

were sampled, found a mean concentration of 33,400 hel-

minths per gram and a median value of 3000 helminths 

per gram of faecal sludge [35]. Our study had average 

concentrations of lower than 50 helminths per gram of 

faecal sludge. he low concentrations could be due to the 

improvements in sanitation and other water and sanita-

tion projects being implemented by Malawi Government 

and Non-Governmental organization (NGOs) in the 

study areas during the time of the survey.

It was found that 14.1% (22) latrines had no helminths 

present in the faecal sludge sampled from them. Most of 

these were traditional pit latrines. he highest number of 

latrines had one types of helminths while none had all the 

six helminths present. he most common helminth was 

hookworm followed by Ascaris lumbricoides, which is 

consistent with the indings of other studies [9, 43].

It was also found that those using EcoSan users had 

more income and were more educated than those using 

traditional pit latrines. EcoSan latrines were more eco-

nomically demanding in the short terms than the tra-

ditional pit latrines which required less money during 

construction. his might be the reason household heads 

with EcoSan had more income than those using tra-

ditional pit latrines. For example, an EcoSan (skyloo) 

needed about $272 to construct in 2015 while a tradi-

tional pit latrine in the village required from just energy 

and local resources to about $136 if built using bought 

materials and hired labour [44]. he construction cost of 

EcoSan latrine is in line with the name that people have 

given to the EcoSan; they called it “chimbudzi chama-

kono” which means a modern latrine. his also aligns 

with the fact that those using EcoSan were more liter-

ate than those using traditional pit latrines as education 

has been related to economic status and ability to take up 

new innovations in most studies [45, 46]. It is also argued 

that having the means to adopt an innovation is one of 

the important steps in difusion of innovations theory 

[47].

Challenges and limitations of the study

EcoSan latrines have a maximum depth of 1.5 m and this 

made it easy to reach the contents with a sampler. How-

ever, the use of ash and soil made it diicult to mix the 

contents and get a representative sample. In ordinary tra-

ditional pit latrines which were newly built, it was dii-

cult to get representative sample as most of them were 

more than 3 m deep.

Conclusion
here was no signiicant diference between overall prev-

alence of helminths between households using EcoSan 

and those using traditional pit latrines. However, Ascaris 

lumbricoides was signiicantly higher in households using 

EcoSan than in those using traditional pit latrines while 

hookworms and Schistosoma mansoni were signiicantly 

higher in traditional pit latrines. he study stresses the 

need for awareness among EcoSan users on safe ways of 

handling faecal sludge in order to reduce chances of rein-

fection from Ascaris lumbricoides. Further research to 

consider testing the household members in order to iden-

tify those infected so that interventions can better target 

them. More research is required to check if the helminths 
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identiied in EcoSan latrines are deactivated after the 

6 months treatment period.
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