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Abstract

Background
National efforts for STH control have hitherto been concentrated on school age children (SAC) excluding
pre-school age children (PSAC). Though Preventive Chemotherapy (PC) for PSAC has been going on
during deworming and vitamin A supplementation campaigns in the Reproductive and Child Health (RCH)
clinics since 2004, it has not been optimal because not all PSAC receive PC thus remaining vulnerable to
STH infections and potential source of community transmission. This study examined the prevalence
and intensity of STHs infections among PSAC and the associated water, sanitation and hygiene (WASH)
factors in Mkuranga district, Tanzania.

Methods
A quantitative community based cross-sectional study was conducted between April and June 2019.
Stool samples from 525 PSAC were examined for STH infections. This was complemented with a
questionnaire interview of mothers/caretakers of the PSAC to obtain their socio-demographic
characteristics and WASH practices. An observation check list was used to gather environmental WASH
practices. Data were analyzed by statistical computer package (SPSS version 23), and summarized by
descriptive statistics; proportions were compared by the Chi-square test at the signi cance level of 0.05.

Results
The overall prevalence of STH infection was very low (1.3%) and was signi cantly associated with
condition of child nger nails (P = 0.001) and place of disposal of faecal matter (P = 0.031). Latrine
coverage was very high (97.3%), while disposal of children faeces was 100% hygienic. Less than a half
(43.6%) of households were using improved latrines. Majority (95%) of households had access to
improved water sources; however, only few (5.3%) treated drinking water. Very few (1.3%) households
owned hand washing facilities, conceivably leading to a low practice of hand washing with soap at food
preparation (12.8%), child feeding (13%), after defecation (34.1%) and after handling children faeces
(23%). Nail trimming habit was very good as a large majority (83.8%) of caretakers and corresponding
children (87.2%) had their nger nails trimmed at time of survey.

Conclusion
PSAC are a reservoir of STHs infections, which coupled with the prevalent risk factors of transmission,
form a potential source of continuity of transmission in the community, hence the need for a national
deworming program extending to PSAC

Page 2/20

Background
Soil-transmitted helminthiases (STH) is a term referring to a group of parasitic nematodes of the
intestinal tract transmitted to humans by faecally contaminated soil (1). STH of major public health
importance include Ascaris lumbricoides (round worms), Trichuris trichiura (whipworms), Necator
americanus and Ancylostoma duodenale (hookworms) (1). They affect more than 1.5 billion people
worldwide and the most affected are Preschool Age Children (PSAC) and School Age Children (SAC) in
Sub-Saharan Africa (2). Humans are infected by ingesting infective eggs (Ascaris lumbricoides and

Trichuris trichiura) or larvae (Ancylostoma duodenale) or skin penetration by infective larvae of
hookworms (Necator americanus and Ancylostoma duodenale) in the soil (3, 4). Heavy infections delays
physical and cognitive development and interferes the body ability to respond to disease vaccines (5, 6).
Preventive chemotherapy (PC) to SAC using Albendazole or Mebendazole at coverage of 75% and above
is a strategy recommended by World Health Organization (WHO) for controlling STH in children (3). This
is complemented by the provision of adequate water, sanitation, hygiene services and health education
as fundamental for breaking the cycle of infection and reinfections (7).
In Tanzania more than 65% of the children (both PSAC and SAC) harbour STH infections (8), however,
national efforts for control have hitherto been concentrated on SAC (9) excluding the PSAC who are
among persons at risk of infection. Though PC for PSAC using Mebendazole have been going on during
vitamin A and deworming campaign and routine child growth monitoring in the RCH clinics since 2004
(10, 11), this strategy has not been optimal because such visits are rare for older children > 12 months
(12–14) implying that a portion of PSAC do not actually receive treatment and remain at risk of STH
infections. According to national reports the proportion of PSAC that received PC in the year 2014, 2015
and 2018 were only 70%, 38% and 50% respectively (11, 15, 16). PSAC have been shown to be at an
increased risk to STH with a surprisingly high levels of infection by Ascariasis (32.1%) and Trichuriasis
(38.4%) (17), thus becoming a potential source of transmission in the community. The burden of STH
among PSAC residing in areas with favorable ecological conditions for STHs transmission has not been
established. This study examined the burden of STHs infections among PSAC and the associated water,
sanitation and hygiene (WASH) factors in Mkuranga district, Tanzania; to gather data that will contribute
to policy decisions regarding STH control in the country.

Methods
Study area
The study was carried out in Mkuranga district, Pwani region; the district boarders with Dar es Salaam
region, Indian Ocean, Ru ji district, and Kisarawe district to the north, east, south and west respectively
(Figure 1). The district is divided into 4 divisions, 18 wards and 121 villages and 463 hamlets. According
to population and housing census of 2012 the district has a total population of 222,921 of which males
were 108,024 and females were 114,897 (18). It has a total of 50 health facilities (public and private)
which offer health services including RCH clinics. The district has favorable ecological condition for STH;
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it is one of the worst districts in Tanzania in terms of access to piped or protected water sources. As for
2002, 93% and 76% of rural and urban household respectively were using unprotected water source for
drinking (19). The most common toilet facility (2002) is the traditional pit latrine owned by 89 per cent of
house hold and 10.82% (2007/08) had no toilet (19)
Figure 1: Map of Tanzania showing the location of Mkuranga district (20).
Study design, sample size and enrollment of participants
A quantitative community based cross-sectional study was conducted between April and June 2019 to
examine the prevalence and intensity of STHs among PSAC and the associated WASH factors. Two
study populations were recruited: 525 PSAC for establishing the prevalence and intensity of STHs and
525 parents/caregivers for interview on their socio-demographic characteristics and WASH practices.
The sample size, 525 PSAC was determined using the formula for single population proportion (21) and
considering 30% Prevalence of STH in the population (22), normal deviate of 1.96, 95% Con dence
interval, 5% Margin of error, 10% non-response rate and design effect of 1.5.
Sampling was done in four stage clusters:
In the rst stage two wards of Vikindu and Mwalusambe were randomly selected from eighteen wards
using lottery system.
At the second stage, using lottery methods, two villages namely Kazole and Mwalusambe were randomly
selected from Vikindu and Mwalusambe respectively.
In the third stage, the hamlets of Kilongoni and Mwalusambe Mjini were randomly selected from Kazole
and Mwalusembe village respectively.
In the fourth stage, 525 PSAC and their corresponding mothers/caretakers were selected from each
hamlet. Allocation of sample sizes was done by proportionate sampling based on the number of
household found in each hamlet. We obtained the number of household in each hamlet from the hamlet
chairman and the contribution of household to sample size was calculated by using the formula of
probability proportional to size (Equation 1). Kilongoni hamlet had a total of 429 households while
Mwalusembe Mjini hamlet had a total of 401 households.
Using the formula of probability proportion to sampling: number of house hold per hamlet =
Total households from the hamlet x Sample size required for the study (1) Grand total number of
households in the two hamlets
Thus, a total of 271 and 254 household were selected to represent Kilongoni and Mwalusambe Mjini
hamlets respectively
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To obtain households, the o ce of the hamlet chairman was used as a central location and starting
point. A bottle was spun to determine direction; the household closest to the o ce in the direction of the
bottle was selected as the initial household. The next nearest household was selected until the estimated
sample was obtained. Whenever more than one eligible child was found in the same household, one of
them was chosen using a lottery method.
Inclusion and exclusion criteria
PSAC (12-59 months) living in the study area in the past six month and whose parents or legal guardians
provided written consent were eligible to participate. Excluded were those who received anti-helminthic
drug in the preceding one month, having diarrhea and those whose parents / care givers refused to sign a
written consent.
Data collection
Stool samples collection, processing and examination
To establish prevalence and intensity of STH, stool samples were collected, processed and examined for
presence of STH eggs. Number of eggs found in sample was used to establish intensity of infection.
Children were allowed to defecate on a piece of paper; using an applicator a portion of the feacal matter
was transferred to a pre-labeled clean, dry and wide mouthed stool container. Samples were preserved in
10% formalin and transferred to the MUHAS Parasitology laboratory for further processing and
examination. Presence of parasites was established by direct wet mount iodine preparations and formolether concentration techniques, while parasite intensity was established by the Kato-Katz technique as
described by WHO (23).
Prevalence of STH was calculated as the ratio of number of children found positive for any STH species
to the total number of children who provided complete data (Equation 2).
Prevalence = Number of subjects testing positive x 100 (2)
Number of subjects investigated
To determine the intensity, number of eggs of each species were recorded and converted into the number
of eggs per gram of feces (EPG). EPG was calculated by multiplying egg count by conversion factor (24).
Intensities were categorized (light/moderate/heavy infection) based on WHO categories (24). To ensure
validity and reliability, standard operating procedures were followed during stool collection, processing,
examination and analysis as described in the WHO bench mark aid for diagnosis of parasitic infections.
Socio-demographic characteristics and WASH practices:
Data were obtained through questionnaire interview with mothers/caretakers of PSAC. An observation
check list was used to gather environmental WASH practices. For sanitation, we asked caretakers to show
the households latrine facilities and then we categories them into improved non shared latrine vs. other
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types of latrines based on WHO, UNICEF de nitions (25). On child sanitation, mothers/caretakers were
asked on what they do when the child want to defacate and what is done to dispose the child faeces. We
performed on spot observation to check for signs of open defecation around the house compound,
outside latrine, on the latrine wall and around drop hole. Disposal of child faeces was categorized into
hygienic/safe vs. unhygienic/not safe based on WHO, UNICEF de nition (25).
To obtain data on drinking water, we asked respondents to mention the main source of drinking water. To
determine quality of water sources, water sources were categorized into improved vs. unimproved
according to WHO, UNICEF de nition (25). We also investigated the habit regarding treatment of drinking
water by asking the respondents to explain procedures taken to prepare drinking water at the household.
Concerning hand hygiene, respondent were asked to explain their hand washing habit at critical times
such as before preparing food, before feeding a child, after defecation and after cleaning a defecated
child. We also investigated the presence of hand washing facilities. We investigated nger nails hygiene
by observing mother/caretaker and the child nger nails and recorded them trimmed or untrimmed if the
nger nails were cut short or kept long respectively.

Statistical analyses
Data were cleaned, coded and entered into Statistical Package for Social Sciences (SPSS) version 23.
The data were summarized using frequency and proportion. Chi-square tests (Pearson chi square test
and Fishers exact test) whenever applicable were performed to determine association between STH
prevalence and WASH variables. A P value < 0.05 was considered signi cant.
Ethical considerations
Ethical clearance was obtained from the MUHAS Ethical Review Board. Permission was obtained at all
administrative units involved in this study. A written consent was obtained from parent or legal guardian
of each participant. Any information obtained during the study was kept con dential. At the end of the
study, a brief report was prepared and sent to the District health o cers so that infected children would
receive treatment.

Results
Socio - demographic characteristics of the Pre-school age children and caretakers
A total of 525 PSAC and their accompanying mothers / caretakers participated in the study. The mean
age of PSAC was 36.71 (SD=14.3450) months, more than half (52.4%) being females. The mean age of
the mothers / caretakers was 30.78 years (SD=9.143), about two thirds (63.2%) had attained primary
school education level; the large majority were biological parents (89.7%) and married or cohabiting
(81%) (Table1).
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Prevalence and intensity of STHs infections among PSAC
A total of 525 stool samples were analysed, 7 were infected with at least one species of STH giving an
overall prevalence of 1.3%. Of the three types of STH, only two were recovered namely Ascaris
lumbricoides (two samples) and hookworms ( ve samples). The arithmetic means intensity for Ascaris
lumbricoides and hookworms ware 3.0 epg and 6.9 epg respectively. The mean eggs intensities for both
species fall under light infections: A. lumbricoides (625 to 959 epg) and hookworms (375 to 1501epg).

Households drinking water characteristics
The main source of water used for drinking was piped water located somewhere else/not in the dwelling
or own yard or plot (42.7 %) followed by tube wells or bore holes (39.4%). Other types of water sources
used by households for drinking purpose were piped water located into dwellings/yard (7.8%), protected
wells (5.1%), unprotected wells (4.6%) and protected springs (0.4%). When categorized into improved and
unimproved water sources, it was found that the large majorities (95.0%) of the respondents were using
improved water sources and the remaining (5.0%) were using unimproved water sources. However, only a
small percentage (5.3%) of the households treated drinking water. Boiling was the main method used to
treat drinking water (92.6%). Figure 2 show different water sources available in the study areas.
Household’s sanitation characteristics
The large majority (97.3%) of the households possessed a latrine, of which, less than a half (43.6%) had
improved non shared latrines; the rest (56.4%) used other types of latrine. Most of the latrines were in
poor conditions either due to absence of lockable door, absence of roof, and walls that maintain users’
privacy, and absence of washable oor. Figure 3 show conditions of some of latrine found in the study
areas.
On child sanitation, it was found that less than a half (46.7%) defecated in a latrine, and the remaining
defecated on the ground, on nappies or in potties. Mothers / caretakers whose children defecated either
on the ground, on nappies or potties reported to dispose the faecal matters hygienically, the majority
(92.9%) disposing the faeces in a latrine, the remaining (7.1%) burry them in the ground (Figure 4).
Figure 4: methods used by caretakers to dispose children faeces.
Mothers / caretakers and child hand hygiene
More than three quarters (79.0%) of the mothers / caretakers reported washing their hands with water
alone at all critical moments: before preparing food (79.0%), before eating and feeding a child (87.0%),
after defecation (65.9%) and after cleansing a child who had defecated (77.0%). Use of soap with water
(Table 2), was low and was used only after defecation (34.1) and after cleansing a child who has
defecated (23.0%). Only a small percentage (1.3%) of the households had hand a washing place, the
large majority (98.7%) did not. The only type of hand washing place observed in the households were
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sinks. Of the 7 households with hand wash places, only 2 had water and soap while the remaining 5 had
water only.
On nger nails hygiene, majority (83.8%) of mothers / caretakers kept their nger nails trimmed at the
time of the survey. Similarly, a large majority (87.2%) of the children had their nger nails trimmed at the
time of survey (Table 2).

In uence of water and sanitation and hygiene practices on
STH
It was found that, children with untrimmed nger nails were signi cantly more likely to be infected with
STH (p = 0.001) than those with trimmed nger nails (Table 3). Likewise children defecating on latrine
had high likelihood of being infected (p = 0.031) than those defecating on potties, on the ground and on
nappies.

Discussion
The prevalence of STH was (1.3%) which is very low prevalence according to WHO classi cation (3, 24,
26). This prevalence is lower than that reported in the neighboring district of Bagamoyo (3.8%) (27). Low
prevalence of STH among PSAC can be attributed to existence of deworming programme for PSAC and
the sustained national school-based deworming conducted in SAC. Successful deworming of SAC can
reduce the total burden of intestinal worms to the whole community (25, 28) The low prevalence of STH
reported in this study should not be ignored, it denote continuity of STH transmission in Mkuranga and
call for further efforts to increase coverage of deworming in PSAC because children left untreated are
potential source of infection and reinfection in the community.
All cases of STH infection were of low intensities, similar to ndings of study conducted in Gurage zone,
Ethiopia (21). Low intensity infections is expected in areas with less than 20% prevalence of STH (3).
Drinking water from unimproved sources are associated with increased odds of infection of orallyingested species such as Ascaris lumbricoides, and Trichuris trichiura (29). In this study the proportion of
households using improved water sources was very high (95%). This gure is higher than that reported by
Twaweza and Tanzania demographic survey (TDHS), (54%) and (61%) respectively (15, 30). A few years
ago Mkuranga was known to be worse in terms of access to improved water sources (19), thus our study
highlight progress in the access to improved water sources reached by the district. These achievements
have been facilitated by private and faith based organizations involvement in water supplies: mainly
through wells and boreholes accessed by community members as a paid service and or free of charge.
Water treatment by boiling, adding chlorine/bleaching, solar disinfecting and use of water lter is
recommended to improve the quality of drinking-water (25). In our study majority of respondent (94.7%)
reported they do not treat drinking water. The gure is higher than that reported by national representative
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survey, Twaweza (60%) (30) and TDHS (38%) (15). Poor water treatment habit can be due to poverty;
some people would not afford to boil water or perform other treatment methods due to high cost of
boiling energy (charcoal, gas and electricity).
Faeces that are not hygienically disposed are potential source of transmission of STH, thus hygienic
disposal of human faeces in improved latrines is highly recommended (25, 31, 32). We investigated the
availability and quality of latrines found in the study areas and methods used to dispose children faeces.
The availability of latrine was very high (97.3%), consistent with the reported coverage of 98.3% in
Bagamoyo district within Pwani region (27). Our ndings also agrees with those reported in National
Sanitation Campaigns where latrine coverage was 94.7% (33) and re-a rm that latrine coverage in
Tanzania is high. It was shown that less than a half (43.6%) of households was using improved non
shared latrines. Generally, use of improved non shared latrine is low at the national level 19% (15).
Concrete measures should be taken to create community awareness on the importance of using
improved sanitation facilities.
In this study sanitary disposal of child faeces was 100%, 46.7% of caretakers reported that the child
defacate in latrine, and the remaining defecated somewhere else followed by hygienic disposal of the
faeces either by throwing into latrine or burring in the soil (25). This gure is higher than the national
average where proportion of safe disposal of child faeces was 72% (15). Our ndings disagree with the
results from rural Bangladesh which reported 80% unsafe disposal of children faeces (34). Safe disposal
of children faeces in our study is due to availability of pit and ush latrine which allow caretakers to
throw or rinse faeces easily. Proper disposal of child faeces can also be attributed to the nature of the
settlements where by houses were built close to each other and there was no man’s land to throw faeces
into.
Washing hands with soap before eating, before preparing food, after defecating and after cleaning a child
who has defecated is emphasized to reduce STH transmission (7, 35). The hand washing habit of
mothers/caretakers was poor, as only few 12.8% reported using soap during hand wash before preparing
food, and 13.0% before feeding a child, 34.1% after defecation and 23.0% after cleaning a defecated
child. Our ndings agrees those of the national baseline survey which showed that only 21.2%, 12.5%,
9.7% and 9.1% were using soap during hand wash after using toilet, before cooking or preparing foods,
before feeding children and after cleaning children bottom respectively (36). Poor hand washing habit
can be due to lack of hand washing facilities, in this study only 1.3% of households had hand washing
places.
Trimming of nger nails at least once a week reduce fecal oral diseases (37). In our study majority of
caretakers and their corresponding children had trimmed nger nails (83.8% and 87.2% respectively). Our
ndings disagree those of Sekota town, Ethiopia (38) which found majority of the children had unclean
nger nails 68.3%. The disparity can be due to difference in locations, our study was conducted in rural
areas while that of Ethiopia was conducted in urban locations were habit of keeping nger nails is
perceived to be part of beauty and being modern.
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Disposal of children faeces and conditions of child nger nails were found to be signi cantly associated
with STH infection, thus, children that defecate in the latrine had a higher likelihood (p = 0.031) of getting
infection compared to those defecating in potties, on the ground and nappies. This can be expected to
happen in latrine that have un nished oor and those not well cleaned. Such kinds of latrines favors the
transmission of hookworms (39) in children entering toilets barefoot.
Our results show that children with untrimmed nger nails were more likely to be infected (p = 0.001) than
those with trimmed nger nails. Our nding agree with previous studies (6, 40, 41). Increased risk of
infection for children with untrimmed nger nails is because long nails can hide contamined soil obtained
by child during play. When children use their contaminated hands to eat foods, or when children bite or
suck nger nails, they are likely to be exposed to STH infection (42, 43). Lack of association in most of
the investigated factors is mainly due to small number of infected cases.

Limitations
Only single stool specimen was analyzed and might result to underestimation of STH prevalence
because of variation in eggs excretion over time. The small number of STH infections made it impossible
to assess associations of STH with socio-economic, water, sanitation and hygienic conditions.

Conclusions And Recommendations
PSAC are a potential reservoir of STHs infections in the study area, which coupled with the prevalent risk
factors of transmission, form a potential source of continuity of transmission in the community, hence
the need for a national deworming program extending to PSAC.
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Tables
Table 1: Socio-demographic characteristics of the study population
(N=525)
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Variable studied

Frequency

Percent

Male

250

47.6

Female

275

52.4

12-23

122

23.2

24-35

117

22.3

36-47

126

24.0

48-60

160

30.5

≤ 19

36

6.9

20-29

233

44.4

30-39

168

32.0

40-49

66

12.6

≥50

22

4.2

Never attended school

103

19.6

Primary education

332

63.2

Secondary education

68

12.8

Tertiary education

23

4.4

Never Married

60

11.4

married/living together

425

81.0

widow/divorced

40

7.6

Public/ Private employee

29

5.5

Self employee

158

30.1

Peasant

96

18.3

House wife

242

46.1

Child sex;

Age groups of PSAC (months);

Age groups of caretaker (years)

Education level of caretaker

Marital status of caretaker

Occupation of caretaker
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Table 2: Hand washing and nail trimming habit of the caretakers and or children (N=525)
Variable studied

Frequency

Percent

Use water and soap

67(12.8)

12.8

Water only

415(79.0)

79.0

Don’t wash usually

43(8.2)

8.2

Use water and soap

68(13.0)

13.0

Water only

457(87.0)

87.0

Don’t wash usually

0

0

Water and soap

179(34.1)

34.1

Water only

346(65.9)

65.9

Don’t wash usually

0

0

Water and soap

121(23.0)

23.0

Water only

404(77.0)

77.0

Don’t wash usually

0

0

Untrimmed

85

16.2

Trimmed

440

83.8

Untrimmed

67

12.8

Trimmed

488

87.2

Hand wash habit Before preparing food

Hand wash habit Before eating and feeding a child

Hand wash habit After toilet use

Hand wash habit After cleaning a defecated child

Caretakers nger nails

Child nger nails

Table 3: In uence of water, sanitation and hygiene condition on STH
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Variable studied

Infected
(%)

Not infected
(%)

P
value

Improved

7(1.4)

490(98.6)

1.000

Unimproved

0(0.0)

28(100.0)

Yes

0(0.0)

28(100.0)

No

7(1.4)

490(98.6)

Latrine Present

7(1.4)

504(98.6)

Latrine Not present

0(0.0)

14(100.0)

Improved non shared

3(1.3)

220(98.7)

Other wise

4(1.4)

284(98.6)

Proper

4(1.0)

401(99.0)

Not proper

3(2.8)

103(97.2)

Latrine

3(1.2)

242(98.8)

Pot

2(1.5)

134(98.5)

On ground

1(0.7)

141(99.3)

Nappy

1(50.0)

1(50.0)

Rinse/put into latrine

4(1.5)

256(98.5)

Burry in the soil

0(0.0)

20(100.0)

1.000

Water and soap

1(0.6)

178(99.4)

0.432

Water only

6(1.7)

340(98.3)

Quality of the source used to obtain drinking water
(N=525)

Treatment of drinking water (N=525)
1.000

Availability of latrine (N=525)

1.000

Quality of latrine (N=511)

1.000

Latrine utilization (N=511)

0.160

Place where child defacate (N=525)

0.031

Means of disposing child faeces (N=280)

Hand washing habit after defecation (N=525)

Hand washing habit after cleaning defecated child
(N=525)
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Water and soap

0(0.0)

121(100)

Water only

7(1.7)

397(98.3)

Trimmed

2(0.4)

456(99.6)

Untrimmed

5(7.5)

64(92.5)

Trimmed

6(1.4)

434(98.6)

Untrimmed

1(1.2)

84(98.8)

0.361

Child nger nail (N=525)

Caretakers

0.001

nger nail (N=525)

Figures

Figure 1
Map of Tanzania showing the location of Mkuranga district (20).
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1.000

Figure 2
Images of different types of water sources available in the study area: (a) Tap water, (b) Protected well,
(c) Tube well/borehole, (d) Unprotected spring (e) Unprotected well (f) River (photos by rst author).

Figure 3
Images showing conditions of some latrines found in the study areas: top pictures shows latrine with
poor oor and bottom pictures show latrine which do not provide privacy (photos by rst author).
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Figure 4
methods used by caretakers to dispose children faeces.
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