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Abstract

Received: 10 April 2023 Intestinal parasitic infections are a public health burden and a major cause of illness in
Accepted:3May 2023 developing countries. The diseases lead to various health threats, including growth re-
tardation and mental health-related disorders, especially in children. We assessed the
*Correspondence risk factors for intestinal parasitic infections among children aged 12-59 months residing
(tsyong212@yuhsac) i Nyamasheke District, Rwanda. A cross-sectional descriptive study was conducted
using secondary data from 1,048 children aged 12-59 months whose stool samples
were examined for the presence of intestinal parasites and whose results were registered
in the laboratory information system in 2020. The prevalence of intestinal parasites in chil-
dren aged 12-59 months was 53.2%. The dominant parasites were Ascaris lumbricoides
N ) Citation  (13.1%), followed by Giardia lamblia (10.9%), Entamoeba histolytica (7.9%), Trichuris
Hak'z'mfnrlzsi’i:;Tpifaggcs’i:;oc?&: :;%EZ trichiura (6.5%), hookworms (1.7%), and Taenia species (1.4%). A significant association
children aged 12-59 monthsin  was observed between intestinal parasites and the literacy of mothers or children’s care-
ParaSiteS“gg;j;?:gggf;‘ggﬁgg; givers (odds ratio (OR)=5.09, P<0.001). Children from farming households were 2.8-fold
more likely to contract intestinal parasitic infections than those from nonfarming house-
holds (OR=2.8, P<0.001). A significant association was also observed between intesti-
nal parasites and food safety (OR=4.9, P<0.001). Intestinal parasitic infections were
significantly associated with hand hygiene practices after using the toilet and washing
fresh fruits before eating (P <0.001). The information gathered will help public health pro-

viders and partners develop control plans in highly endemic areas in Rwanda.
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Intestinal parasitic infections are a significant cause of illness and mortality worldwide [1,2].
In developing countries, poor sanitation and sanitary practices increase the risk of contract-
ing these illnesses [3]. Globally, 3.5 billion individuals and 450 million children develop
these infections [4]. Children are the most commonly affected age group, and intestinal
parasitic infections can affect growth and increase the risk of developing other diseases
[5,6]. The common parasites infecting children aged <5 years from developing countries
include Ascaris lumbricoides, Entamoeba histolytica, and Giardia lamblia [7].
© 2023 The Korean Society for Studies in European countries have reported an intestinal parasitic infection prevalence
arsstiology and Tropicat Medcne 0f 5.9% in children [8]. According to the Association of Southeast Asian Nations, 200 mil-
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zoan and helminthic infections are prevalent worldwide; however, their distribution varies
based on personal and communal hygiene practices, sanitation, and environmental condi-
tions. The World Health Organization (WHO) reported that more than 95% of parasitic
infection cases are because of poverty, low income, lack of awareness, illiteracy, improper
hand washing following urination, open defecation practices, contaminated drinking water
consumption, improper toilet use, improper food handling, and cultural practices [14].

The WHO has set a regular mass drug administration target for all preschoolers and
schoolchildren in 46 targeted African countries, including Rwanda, to reduce the burden of
intestinal parasitic infections [15]. Despite these efforts to address intestinal parasitic infec-
tions, they remain a significant public health concern in Rwanda. In Nyamasheke District,
the rate of medication use for intestinal worms was the highest among children aged 12-59
months, as documented in clinical reports from health facilities in 2020. Therefore, intesti-
nal parasitic infections were the major reason for mothers or children to seek medical atten-
tion. However, no scientific study has evaluated the prevalence of intestinal parasitic infec-
tions and associated risk factors among children aged 12-59 months in the study area.

In this study, we assessed the prevalence of intestinal parasitic infections and associated
factors among children aged 12-59 months in Nyamasheke District, Rwanda. This study
provides valuable data to help policymakers, decision makers, and program planners suc-
cessfully implement interventions that can decrease the public health burden.

This study was conducted in Nyamasheke District, Rwanda. Rwanda is located in Cen-
tral and East Africa. The Nyamasheke District, with a total area of 1,175 square kilometers,
is one of the 7 districts in western Rwanda. A large part of this area is surrounded by Lake
Kivu, which is the water source of several households. It is composed of 15 administrative
sectors, 20 health centers, and 2 hospitals. The Nyamasheke District has an estimated pop-
ulation of 381,804 residents. However, it is predominantly composed of rural areas, and
only a small part is composed of small cities (urban areas). The primary sources of income
include agriculture, small businesses, and fishing.

This cross-sectional descriptive study used sociodemographic data, hygiene-related be-
havior, and stool examination results recorded in a laboratory information system in 2020
during the treatment of children. It was conducted among 1,048 children aged 12-59 months.
Their stool samples were examined for the presence of intestinal parasites, and the results
were recorded in the laboratory information system for 2020. Using the random multistage
sampling method, a total of 1,048 children were selected. The laboratory information sys-
tem comprises data from 20 health centers and 2 hospitals in this district. Forty-five and
seventy-four children were selected from each health center and hospital, respectively.

The sociodemographic characteristics, hygiene-related behavior, and stool examination
results of 1,048 children aged 12-59 months recorded in a laboratory information system
were analyzed. All results recorded in the database (negative or positive) were considered.
Intestinal parasitic infections were used as dependent variables, and their associations with
sociodemographics, improper food handling, and poor hand hygiene practices were ana-
lyzed. To determine participants’ general characteristics, Chi-square test was used. To iden-
tify factors associated with intestinal parasitic infections among children aged 12-59 months
in this area, binomial logistic regression was used.

Approximately 53.2% of children aged 12-59 months were infected with at least one in-
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testinal parasite (Table 1). The most prevalent helminthic parasite was A. lumbricoides (13.1
%), followed by T. trichiura (6.5%), hookworms (1.7%), and Taenia species (1.4%) (Table 1).
The most prevalent protozoan parasites were G. lamblia (10.9%), E. coli (10.5%), and E. his-
tolytica (7.9%) (Table 1).

The sociodemographic characteristics of children aged 12-59 months with intestinal
parasitic infections in Nyamasheke District, Rwanda are presented in Table 2. No signifi-
cant difference was observed in intestinal parasitic infections by place of residence, sex of
children, or childrens age group. Of the 1,048 children, 994 lived in rural areas, and 495
(52.4%) were infected with intestinal parasites. Of the 104 children who lived in urban ar-
eas, 63 (60.6%) contracted an infection (P=0.114). Approximately 52.9% and 53.6% of
male and female children contracted infection (P=0.818). No significant differences were

Table 1. Prevalence of intestinal parasite infections by species in children aged 12-59 months in
Nyamasheke District, Rwanda

Parasite species No. of infection cases (n=1,048) Infection cases (%)
Ascaris lumbricoides 137 13.1
Trichuris trichiura 68 6.5
Hookworm 18 17

Taenia spp. 15 14
Giardia lamblia 114 10.9
Entamoeba histolytica 83 79
Entamoeba coli 110 10.5

Any parasite infection 558 53.2

Table 2. Sociodemographic characteristics of children with intestinal parasite infections in Nyamasheke District, Rwanda
Variables Total number (n=1,048) Infection cases (%) P-value®
Place of residency Urban 104 63 (60.6) 0.114
Rural 944 495 (52.4)
Sex of children Male 535 283 (52.9) 0.818
Female 513 275 (53.6)
Age group 12-23 months 139 80(57.6) 0.274
24-59 months 909 478 (52.6)
Literacy of the mother or child’s caretaker Yes 254 56 (22.0) <0.001
No 794 502 (63.2)
Occupation of the mother or child’s Not farmer 233 79 (33.9) <0.001
caretaker Farmer 815 479 (58.8)
Family size 2-5 people 861 443 (51.5) 0.013
6-9 people 187 115 (61.5)
Washing fresh food before cooking Yes 223 31(13.9) <0.001
No 825 527 (63.9)
Using piped water and detergent to clean Yes 218 28(12.8) <0.001
kitchenware No 830 530 (63.9)
Washing children’s hands with soap and Yes 168 6(3.6) <0.001
water before eating No 880 552 (62.7)
Washing children’s hands with soap and Yes 126 8(6.3) <0.001
water after using the restroom No 922 550 (59.7)
Washing fresh fruits before eating Yes 130 7(5.4) <0.001
No 918 551 (60.0)
2Chi-square test was performed to calculate the P-value.
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observed in intestinal parasitic infections between children aged 12-23 months (57.6%)
and those aged 24-59 months (52.6%, P=0.274).

The mothers’ literacy and occupation as well as the family size were associated with par-
asitic infections in children (Table 2). Approximately 63.2% of children with illiterate moth-
ers (or caretakers) were infected with parasites, whereas only 22.0% of children with literate
mothers were infected with parasites (P<0.001). Children whose mothers were farmers
(58.8%) had more prevalence of parasitic infections than those whose mothers were non-
farmers (39%; P<0.001). Larger families (6-9 individuals, 61.5%) had a higher proportion
of children with parasitic infections than smaller families (2-5 individuals, 51.5%, P=0.013).

Washing hands, food, and using piped water were not performed by most participants,
which caused a significant difference in parasitic infection rates among children (Table 2).
Only 13.9% of children (31/223) whose mothers responded that they washed fresh food
before cooking were infected with parasites, whereas 63.9% of children (527/825) whose
mothers responded that they did not wash the food were infected with parasites (P < 0.001).
Only 12.8% of children (28/218) who used piped water and detergent to clean their kitch-
enware were infected with parasites, whereas 63.9% of children (530/830) who did not use
piped water to clean kitchenware were infected with parasites, as reported by their mothers
(P<0.001). Only 3.6% of children (6/168) whose mothers responded that they washed their
hands with soap and water before eating were infected with parasites, whereas 62.7% of
children (552/880) whose mothers responded that they did not wash their hands with soap
and water were infected with parasites (P<0.001). Only 6.3% of children (8/126) who washed
their hands with soap after using the restroom were infected with parasites, whereas 59.7%
of children (550/922) who did not were infected with parasites, as reported by their moth-
ers (P<0.001). Only 5.4% of the children (7/130) who washed their fruits before eating
were infected with parasites, whereas 60.0% of children (551/918) who did not were infect-
ed with parasites, as reported by their mothers (P<0.001).

Multivariate logistic regression was performed using variables that showed significant

Table 3. Multivariate logistic regression analysis of intestinal parasite infections with sociodemographic factors
Variables Odds ratio P-value
Literacy of the mother or child’s caretaker Yes Reference
No 5.0995 <0.001
Occupation of the mother or child’s caretaker Not Farmer Reference
Farmer 2.8519 <0.001
Family size 2-5 persons Reference
6-9 persons 0.8671 0.515
Washing fresh food before cooking Washing Reference
Not washing 4.9206 <0.001
Using pipe water and detergent to clean kitchenware Yes Reference
No 1.6544 0.126
Washing children’s hands with soap and water before eating Yes Reference
No 8.4507 <0.001
Washing children’s hands with soap and water after Yes Reference
using the restroom No 4.7458 <0.001
Washing fresh fruits before eating Yes Reference
No 9.762 <0.001
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differences (Table 2). The factors associated with the probability of intestinal parasitic in-
fections among children in the Nyamasheke District are shown in Table 3. Children from
illiterate families were 5.09-fold more likely to be infected with parasites than those from
literate families (odds ratio [OR] =5.09, P<0.001). The mothers’ or child caretakers occu-
pation (farmer) was associated with intestinal parasitic infections (OR=2.8, P<0.001).
Unwashed fresh food before cooking was associated with intestinal parasitic infections
(OR=4.9, P<0.001). Moreover, failure to wash children’s hands with soap and water before
eating was associated with intestinal parasitic infections (OR =8.4, P<0.001). Additionally,
failure to wash children’s hands with soap after using the toilet was associated with parasitic
infections (OR=4.7, 95% confidence interval: 1.9-11.5). Children from households that
did not wash fresh fruits before eating were 9.7-fold more likely to contract parasitic infec-
tions than those from households that washed fresh fruits before eating (OR=9.7, P<0.001).
In the multivariate logistic regression model, family size (P=0.515) and using piped water
and detergent to clean kitchenware (P =0.126) were not significant factors affecting the risk
of parasitic infections (Table 3).

Of the 1,048 children, 558 (53.2%) were infected with intestinal parasites. Chirdan et al. [16]
evaluated the prevalence of intestinal parasites in children attending Day Care Centers in
Jos, Central Nigeria and reported that 57.8% of children aged 0-59 months were infected
with intestinal parasites. In our study, the most prevalent intestinal parasite was A. lumbri-
coides (13.1%); this rate is higher than that reported in a study conducted in a metropolitan
city of Bangladesh (1.4% prevalence among pediatric patients) [17] and lower than that re-
ported in a study on ascariasis prevalence conducted among children aged 1-5 years in Ma-
kurdi, Benue State, Nigeria (18.75%) [18].

Sociodemographic factors, poor hand hygiene practices, and improper food handling
were the primary factors that contributed to the highest intestinal parasitic infection preva-
lence among children aged 12-59 months in the Nyamasheke District. In our study, the
prevalence of intestinal parasitic infections was not significantly different in children from
rural and urban areas. However, a study conducted in Kassala Town, Sudan reported that
children displaced from rural areas (22.2%) had a higher prevalence of infection than those
from urban areas (12.9%) [19]. In the present study, children from households engaged in
farming activities had a higher prevalence of intestinal parasitic infections. Similarly, a study
conducted in Ethiopia reported that children from families engaged in farming activities
had a higher prevalence of intestinal parasitic infections than those from families not en-
gaged in farming activities [20].

To increase the adoption of healthy hygiene practices and lifestyles, health education is
necessary. In this study, the education of the mother or child caretaker was associated with
intestinal parasitic infections. Intestinal parasitic infections were more prevalent in children
from illiterate households.

In conclusion, intestinal parasitic infections remain a public health problem in the Nya-
masheke District. Health education campaigns on proper handwashing and food handling
should be implemented, particularly in rural areas and among illiterate mothers or child
caretakers, to decrease the prevalence of intestinal parasitic infections. To explore other fac-
tors associated with intestinal parasitic infections in the Nyamasheke District, further stud-
ies are also warranted.

Parasites Hosts Dis 2023;61(3):304-309 - https//doi.org/10.3347/PHD.23045 308



Hakizimana et al.: Intestinal parasitic infections among children

References

10.

11.

Parasites Hosts Dis 2023;61(3):304-309 - https//doi.org/10.3347/PHD.23045

. Farrell SH, Cofteng LE, Truscott JE, Werkman M, Toor J, et al.

Investigating the effectiveness of current and modified World
Health Organization guidelines for the control of soil-trans-
mitted helminth infections. Clin Infect Dis 2018;66(suppl):S253-
$259. https://doi.org/10.1093/cid/ciy002

. Mulatu G, Zeynudin A, Zemene E, Debalke S, Beyene G. In-

testinal parasitic infections among children under five years
of age presenting with diarrhoeal diseases to two public health
facilities in Hawassa, South Ethiopia. Infect Dis Poverty 2015;
4:49. https://doi.org/ 10.1186/s40249-015-0081-x

. Campbell SJ, Nery SV, D'Este CA, Gray DJ, McCarthy JS, et al.

Water, sanitation and hygiene-related risk factors for soil-trans-
mitted helminth and Giardia duodenalis infections in rural
communities in Timor-Leste. Int ] Parasitol 2016;46(12):771-
779. https://doi.org/10.1016/j.ijpara.2016.07.005

. Arani AS, Alaghehbandan R, Akhlaghi L, Shahi M, Lari AR.

Prevalence of intestinal parasites in a population in south of
Tehran, Iran. Rev Inst Med Trop Sao Paulo 2008;50(3):145-149.
https://doi.org/10.1590/50036-46652008000300003

. Okyay P, Ertug S, Gultekin B, Onen O, Beser E. Intestinal par-

asites prevalence and related factors in school children, a west-
ern city sample-Turkey. BMC publ Health 2004;4(1):1-6. https:
//doi.org/10.1186/1471-2458-4-64

. Fauziah N, Aviani JK, Agrianfanny YN, Fatimah SN. Intesti-

nal parasitic infection and nutritional status in children under
five years old: A Systematic Review. Trop Med Infect Dis 2022;
7(11):371. https://doi.org/10.3390/tropicalmed7110371

. El-Sherbini GT, Abosdera MM. Risk factors associated with

intestinal parasitic infections among children. J Egypt Soc Par-
asitol 2013;43(1):287-294. https://doi.org/10.12816/0006385

. Kantzanou M, Karalexi MA, Vrioni G, Tsakris A. Prevalence

of intestinal parasitic infections among children in Europe over
the last five years. Trop Med Infect Dis 2021;6(3):160. https://
doi.org/10.3390/tropicalmed6030160

. Bdir S, Adwan G. Prevalence of intestinal parasitic infections

in Jenin Governorate, Palestine: a 10-year retrospective study.
Asian Pac ] Trop Med 2010;3(9):745-747. https://doi.org/10.1016/
$1995-7645(10)60179-

Khan W, Nisa NU, Khan A. Prevalence and risk factors asso-
ciated with intestinal parasitic infections among food handlers
of Swat, Khyber Pakhtunkhwa, Pakistan. ] Food Nutr Res 2017;
5:331-336. https://doi.org/10.12691/jfnr-5-5-7

Bakarman MA, Hegazi MA, Butt NS. Prevalence, characteris-

12.

13.

14.

15.

16.

17.

18.

19.

20.

tics, risk factors, and impact of intestinal parasitic infections
on school children in Jeddah, Western Saudi Arabia. ] Epide-
miol Glob Health 2019;9(1):81. https://doi.org/10.2991/jegh.
k.190219.001

Chelkeba L, Mekonnen Z, Alemu Y, Emana D. Epidemiology
of intestinal parasitic infections in preschool and school-aged
Ethiopian children: a systematic review and meta-analysis.
BMC Public Health 2020;20(1):1-16. https://doi.org/10.1186/
$12889-020-8222-y

Karshima SN. Prevalence and distribution of soil-transmitted
helminth infections in Nigerian children: a systematic review
and meta-analysis. Infect Dis Poverty 2018;7(04):1-14. https://
doi.org/10.1186/540249-018-0451-2

Torgerson PR, Devleesschauwer B, Praet N, Speybroeck N,
Willingham AL, et al. World Health Organization estimates
of the global and regional disease burden of 11 foodborne par-
asitic diseases, 2010: a data synthesis. PLoS Med 2015;12(12):
€1001920. https://doi.org/10.1371/journal.pmed.1001920
World Health Organization. Soil-transmitted helminthiasis.
Number of children treated 2007-2008: update on the 2010
global target. Wkly Epidemiol Rec 2010;85:141-147.

Chirdan OO, Akosu JT, Adah SO. Intestinal parasites in chil-
dren attending day care centers in Jos, Central Nigeria. Niger |
Med 2010;19(2). https://doi.org/10.4314/njm.v19i2.56526
Nipa NJ, Akter N, Hira HM, Akter F, Jahan D, et al. Intestinal
parasitic infections among the pediatric patients in a metro-
politan city of bangladesh with emphasis on cryptosporidio-
sis. Cureus 2022;14(7):e23316. https://doi.org/10.7759/cure-
us.26927

Okoh ME, Nyinoh IW, Utume LN, Terzunwe TT. Prevalence
of ascariasis among children in makurdi, benue state, nigeria.
J Parasitol Res 2014;21(5):69-73. https://doi.org/10.9734/jamb/
2021/v21i530353

Mohamed MM, Ahmed Al, Salah ET. Frequency of intestinal
parasitic infections among displaced children in Kassala Town.
Khartoum Med J 2012;2(1):175-177.

Eyayu T, Wubie A, Kiros T, Tiruneh T, Damtie S, et al. Preva-
lence of intestinal parasitosis and its associated factors among
children aged 6 to 59 months attending Mekane Eyesus Prima-
ry Hospital, Northcentral Ethiopia. Glob Pediatr Health 2021;
8:2333794X211036605. https://doi.org/10.1177/2333794X211
036605

309


https://doi.org/10.1186/1471-2458-4-64
https://doi.org/10.1186/1471-2458-4-64
https://doi.org/10.1016/S1995-7645(10)60179-
https://doi.org/10.1016/S1995-7645(10)60179-
https://doi.org/10.9734/jamb/2021/v21i530353
https://doi.org/10.9734/jamb/2021/v21i530353
https://doi.org/10.1177/2333794X211036605
https://doi.org/10.1177/2333794X211036605

