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ABSTRACT

Environmental factors that cause diarrhea are still under-researched, so researchers are
interested analyze the risk factors for the availability of clean water, hand washing, mother's knowledge
and the latrine conditions that affect the incidence of diarrhea in toddlers. The meta-analysis method
was used in this study with the PICOS technique. Some of the data sources used are Google Scholar,
Research Gate and Plos ONE by looking at keywords such as "'risk factors™ and "diarrhea". 140 articles
were obtained, and the articles obtained were then screened and sorted again using clear inclusion
criteria. Using cross-sectional study design to filter the articles to the next stage. To process the meta-
analysis data, the JASP Version 0.16.3.0 application was used. the findings show that the pooled PR
value for the availability of clean water is e 0.82 = 2.270; hand washing of e 0.57 = 1.768; mother's
knowledge of e 0.56 = 1.751; and latrine conditions of e 0.53 = 1.699. The results of the study also
showed that there was a risk relationship between the variables Availability of clean water, hand
washing, mother's knowledge, and latrine conditions on the incidence of diarrhea in toddlers. The
variable availability of clean water is the variable that has the highest relationship and risk for the
incidence of diarrhea in toddlers, followed by the hand washing, the mother's knowledge and the lowest
is the latrine condition variable. Future research is expected to examine the in-depth relationship
between the availability of clean water and hand washing by looking at the intermediary factors.
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INTRODUCTION deaths occur in children under the age of five,

) ] o especially in low- and middle-income countries

Diarrhea is the main disease that causes 10

death in children, it is estimated that diarrhea has Although  deaths from  diarrhea
killed 558,000 children aged 1-59 months in decreased dramatically annually among children
2013123458 According to the World Health <5 years between 1990 and 2017, the number of
Organization, more than half a million under- deaths from diarrhea remains highest in several
five deaths worldwide are caused by diarrhea’®. developing countries'’. According to data, Asia
In 2019, diarrhea was responsible for around is one of the regions with the greatest rates of
7.4% of all global causes of death in children < deaths from diarrheal2®, Although cases of
5 years®. About 90% of all diarrhea-related diarrhea occur in many developing countries,
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developed countries also experience a
significant burden due to diarrhea??,

Diarrhea is usually defined as watery
bowel movements occurring three or more times
in a 24-hour period, and causing death by
depletion of body fluids resulting in severe
dehydration®. This disease can generally be
easily treated and prevented!>416, The highest
mortality in cases of diarrhea experienced by
young children”8, Toddlers (<1 year) occupy
the first position affected by diarrhea®*°.
Diarrhea can have an adverse impact on a child's
cognitive growth and development?°. There are
several risk factors that may be responsible for
causing diarrhea-related deaths in children. In
addition to biological, social, environmental
factors, factors such as lack of water supply,
sanitation and hygiene are one of the main risk
factors that contribute to the cause of death from
diarrhea in toddlers?1.22:23.17.24,

In  various developing countries,
including Indonesia, the third contributor to
child morbidity and mortality is diarrheal
disease, because the child's immune system is
still weak. Estimates of the occurrence of deaths
from diarrhea by 3.2 million and 1.3 billion per
year?®, Clean water facilities and excrement
disposal are environmental factors that have a
major role in the spread of diarrheal diseases
because they are directly related to human
behavior. If these two factors do not meet the
requirements, it will cause diarrheal disease?.
Washing hands properly according to
procedures with running water and using soap
has a role in the occurrence of diarrheal disease
in toddlers?’. Efforts to prevent diarrhea in
toddlers are expected from the mother's
knowledge obtained through her own
experience or that of others. Thus, mother's
knowledge has a big role in preventing diarrhea
in toddlers?.

The novelty of this study is that
researchers are trying to combine all studies

from 2012 to 2022 to see the relationship
between factors that cause diarrhea. The purpose
of this study was to analyze the risk factors for
the availability of clean water, the risk factors for
hand washing, the risk factors for mother's
knowledge and the risk factors for latrine
conditions that affect the incidence of diarrhea in
toddlers.

METHOD

The meta-analysis method used in this
study is the PICOS technique, which combines
two or more similar research results to obtain a
combination of quantitative data with the same
hypothesis to reach a conclusion?®. Furthermore,
meta-analysis is quantitative in nature as it uses
numerical and statistical calculations for
practical purposes, i.e. collecting and extracting
information from large volumes of data®. The
data source for this study uses Google Scholar,
ResearchGate, PlosONE. The keywords used in
this research are "risk factors" and "diarrhea”.
Downloaded articles are articles that have an
abstract and full text. The research articles
found in this research are 140 journal articles.
Then the articles were screened and sorted again
using clear inclusion and exclusion criteria.
Researchers used a cross-sectional study design
to screen for the next stage. The variables of
clean water availability, hand washing, mother's
knowledge and latrine conditions are the
selected variables that influence the incidence of
diarrhea in toddlers in Indonesia. Secondary
data types from selected articles are used in this
study. The incidence of diarrhea in toddlers is
the dependent variable, while the risk factors for
the availability of clean water, the risk factors
for hand washing, the risk factors for maternal
knowledge and the risk factors for latrine
conditions are the independent variables in this
study. The following is a PRISMA flowchart
from this study.
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Figure 1. Prisma Flowchart.

The process of doing a meta-
analysis typically contains some parts, the
first of which is the formulation of the

10

study topic. The next steps are literature
gathering based on the planned objectives
and evaluation.
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Figure 2. Forest plot Risk Factors Availability of Clean Water, Mother's Knowledge of
Handwashing, and Latrine Conditions for the occurrence of diarrheal disease in toddlers.

The Restricted ML (RE) model value of
the Forest plot on the variable availability of
clean water illustrates a Prevalence Ratio (PR)
value of 0.82 with values ranging from 0.50 to
1.14 which is a 95% Confident Interval (CI)
value. Pooled PR value = €0.82 = 2.270 So it is
concluded that the incidence of diarrhea in
toddlers has a risk of 2.270 times greater if the
variable availability of clean water does not
meet the requirements. This is in line with
research 3* who stated that diarrhea was mostly
affected by poor sanitation facilities and
scarcity of clean water being the main cause.
Other studies have shown that in 2007-08 in
India, improved sanitation and piped drinking
water helped reduce diarrhea in children®?,

The Restricted ML (RE) model value of
the Forest plot on handwashing without soap
and running water variables illustrates a
Prevalence Ratio (PR) value of 0.57 with values
ranging from 0.21 to 0.93 which is a Confident
Interval (CI) value of 95 %. Based on Figure 4,
the value of pooled PR = €0.57 = 1.768 is
obtained, this shows that the risk is 1.768 times
greater for diarrhea in toddlers due to hand
washing without soap and running water. The
Restricted ML (RE) model of the Forest plot of
the mother's knowledge variable illustrates the
Prevalence Ratio (PR) value of 0.56 with values
ranging from 0.13 to 0.99 which is a 95%
Confident Interval (CI) value. Based on Figure
6. The forest plot shows the value of pooled PR
=e0.56 = 1.751. So it can be concluded that

diarrhea is 1.751 times more likely to occur in
toddlers due to poor mother's knowledge.
Studies in India have shown that mothers with
good knowledge of hand hygiene can prevent
diarrhea by 38.88.% 334 and washing hands
with soap removes potentially pathogenic
organisms from hands as a result of previous
toilet washing activities®3. In Ethiopia, 65.2% of
mothers have good knowledge about prevention
and management of diarrhea at home in children
under five %% and promotion of handwashing
with soap has prevented diarrhea®’ .

The Restricted ML (RE) model value of
the Forest plot of the latrine condition variable
does not meet the requirements describing a
Prevalence Ratio (PR) value of 0.53 with values
ranging from 0.27 to 0.80 which is a 95%
Confident Interval (CI) value. Based on Figure
8, the value of pooled PR = €0.53 = 1.699 is
obtained, this shows that toddlers experience
diarrhea 1.699 times greater if the latrine
conditions do not meet the requirements.
Exposure to human feces increases the risk of
diarrheal  infection ¥ and increased
inflammation in the gut®4%41, Diarrheal disease
contributes to stunting, reduced cognition, and
increased child mortality*?. Latrines allow for
the safe disposal of human waste and reduce the
transmission and ingestion of faecal-oral
pathogens “* Open defecation facilitates
transmission of diarrheal pathogens and is
associated with a high risk of intestinal parasite
infection. Progress in improving sanitation in
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developing countries has been slow, although
studies have shown latrines to be effective in
reducing diarrheal diseases by around 30% 9
and increasing child growth*. According to
research 4 Among rural and urban families,
lack of latrines was associated with history
(odds ratio[OR] = 1.23, 95% confidence.

interval [CI] = 1.18-1.29, P < 0.0001; OR =
1.20, 95% CI = 1.13-1.27, P < 0.0001) and
under-five mortality (OR = 1.29, 95% CI =
1.25-1.31, P < 0.0001; OR = 1.22, 95% CI =
1.12-1.32, P < 0.0001).

Table 1. Heterogeneity test table for independent variables on the occurrence of diarrhea in

toddlers.

Variable heterogeneity of availability of clean
water on the occurrence of diarrhea in toddlers.

Q df p
Omnibus Test 25.609 1 <0,001
Model
Coefficients
Heterogeneity 58.813 13 <0,001

Test Residue

Heterogeneity Meta-Analysis of Knowledge of
Mothers with Diarrhea in Toddlers.

Q df p
6.424 1 0.011

Omnibus Test
Model Coefficients

Heterogeneity Test
Residue

67.791 9 <.001

In the heterogeneity test of articles
with the variable availability of clean water, it
was found that the p-value was less than o
(0.05), namely p =<0.001, (availability of clean
water, hand washing behavior, mother's

Heterogeneity of hand washing variables with
the occurrence of diarrhea in toddlers.

Q df p
Omnibus Test 9.725 1 0,002
Model
Coefficients
Heterogeneity 51.980 9 <0,001

Test Residue

Heterogeneity Meta-Analysis of Latrine
Conditions and the Occurrence of Diarrhea in
Toddlers.

Q df p
Omnibus Test 15.617 1 <0,001
Model
Coefficients

Heterogeneity 91.989 20 <0,001
Test Residue

knowledge, and latrine conditions) which
indicated that variations in research articles
used is heterogeneous so that the Restricted ML
model is used in the analysis of this study.

Table 2. Egger test variable availability of clean water, hand washing, mother's knowledge, and
latrine conditions on the occurrence of diarrheal disease in toddlers.

Egger test variable availability of clean water
on the occurrence of diarrheal disease in
toddlers.

z p
Sei 1.490 0.136

Egger test of mother's knowledge variable on the
occurrence of diarrheal disease in toddlers.

Z p
Sei 2.224 0.026

Based on the Egger test in Table 2, it
shows that there is no publication bias in this

Egger test variable Hand washing against the
occurrence of diarrheal disease in toddlers.
Z p
Sei 2.176 0.030

Egger test of latrines condition variables on the
incidence of diarrhea in toddlers
z Y
Sei 2.473 0.013

study because the p-value = 0.136 which means
it is greater than the value of a (0.05). These
results are in accordance with the funnel plot in
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Figure 3, namely symmetry. The meta-analysis
shows that the occurrence of diarrhea in
toddlers is 2.270 times greater if the variable
availability of clean water does not meet the
requirements. This risk value is greater than
previous research conducted by “¢ In this study,
the pooled PR value found was 1.85 (95% CI:
1.44 to0 2.38), which means that the availability
of clean water can be a risk factor for diarrhea
in toddlers. It also has the same meaning as
research conducted in Indonesia which has the
same results, namely the increased risk of
diarrheal disease in children under five is
influenced by the availability of clean water that
does not meet the requirements with a p-value
of 0.00%.

Based on the Egger test in Table 2, it
shows that there is a publication bias in the
variables of hand washing, knowledge and
latrines conditions because the p-value <a
(0.05). This result is in accordance with the
funnel plot in the image, namely asymmetry.
The results of the meta-analysis showed that
washing hands without soap and running water
had a 1.768 times greater risk of experiencing
diarrhea in toddlers. This risk value is greater
than previous research conducted by %, In this
study, the pooled PR value found was 1.12
(95% CI: 0.78 to 1.62), which means that hand-

washing habits can be a risk factor for diarrhea
in toddlers. Also has the same meaning as
research conducted by “¢, from the results of the
study, it was found that the PR value = 2.4
which means the PR value is more than 1.

The results of the meta-analysis
calculation showed that the mother's poor
knowledge variable had a 1.751 times greater
risk for toddlers experiencing diarrhea. This
research is in line with research conducted by 4°
which states that the mother's knowledge
variable has a significant relationship with the
incidence of diarrhea in toddlers, this is
indicated by the p-value of 0.012. The meta-
analysis shows that the occurrence of diarrhea
in toddlers is 1.699 times greater if the latrine
condition variable does not meet the
requirements. This research is in accordance
with research from Adani, 2021, that the risk
ratio of latrine conditions in increasing the
incidence of diarrhea in toddlers is 1.840 (95%
Cl: 0.48 to 0.75) which means that latrine
conditions have a significant relationship to the
incidence of diarrhea in toddlers. Also has the
same meaning as research conducted by *¢,From
this study, it was obtained that the value of p =
0.014 and the value of PR = 2.05, which means
that the value of PR> 1.

Table 3. Results of the meta-analysis of risk factors for the availability of clean water, hand
washing, mother's knowledge, and latrines for the occurrence of diarrhea in children under five

in Indonesia.

No Variable N Fixed/Random effect Models
PR 95% ClI

1 Auvailability of clean water 14 2,270 0,50-1,14

2 Washing hands 10 1,768 0,21 -0,93

3 Mother knowledge 10 1,751 0,13 -0,99

4 Latrine conditions 21 1.699 0,27 - 0,80

Based on the results of table 3, the
variable availability of clean water is the highest
risk factor for diarrheal disease in toddlers in
Indonesia. The availability of clean water has a
pooled PR value of e 98 =2.270. So it can be

concluded that the risk of diarrheal disease in
Indonesia is 2,270 times greater due to the
availability of clean water that does not meet the
requirements.
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Table 4. Sensitivity Test Comparison of Fixed Effect Models and Random Effect Models Pooled Prevalence
Ratio Fixed Effect Models and Random Effect Models.

Fixed effect Model Random Effect Model

No  Variable N Heterogenity
(pvalue)

PR

95% CI PR 95% CI

Risk factors for
the availability of

1 clean water 14
diarrheal disease in
toddlers

< 0,001

1,448

0,21-0,53 2,270 J,50-1,14

Risk factors for

handwashing on
diarrheal disease
in toddlers

10 < 0,001

1,448

0,21-0,53 1,768 J,21-0,93

Risk factors for
mother's
knowledge of the
occurrence of
diarrheal disease
in toddlers

10 < 0,001

1,537

0,30-0,56 1,751 J,13-0,99

Risk factors for
latrines to
diarrheal disease
in toddlers

< 0,001

1,699

0,44-0,61 1,699 J,27-0,81

From Table 4 it can be seen that the
fixed effect model and the random effect model
have different pooled prevalence ratio values. In
both models there are also differences in the
Internal Confident (CI) range values, this shows
that there are variations between studies. There
is an increase in PR on the variables of
availability of clean water, hand washing and
mother's knowledge. Whereas in the latrine
condition variable there was no increase in the
PR value there was only a difference in the CI
value.

CONCLUSION

CONFLICTS OF INTEREST:
The authors declare no conflict of interest.

REFERENCE
1.

Liu L, Oza S, Hogan D, Perin J, Rudan
I, Lawn Je, Et Al. Global, Regional,
And National Causes Of Child
Mortality In 2000-13, With Projections
To Inform Post-2015 Priorities: An
Updated Systematic Analysis. Lancet
[Internet]. 2015;385(9966):430-40.
Available at
http://dx.doi.org/10.1016/s0140-
6736(14)61698-6

The findings show that the variable that 2, Humphreys EH, Smith NM, Azman H,
has the highest relationship and risk of diarrheal Mcleod D, Rutherford Gw. Prevention
disease in children under five in Indonesia is the Of Diarrhea In Children With Hiv
availability of clean water followed by hand Infection Or Exposure To Maternal Hiv
washing; mother's knowledge, and latrine Infection. Cochrane Database of
conditions. Of the four variables above, only the Systematic Reviews. 2010.
variable availability of clean water has no bias. 3. Troeger C, Blacker Bf, Khalil la, Rao
So that it can be ascertained that clean water is Pc, Cao S, Zimsen Sr, Et Al. Estimates
an important factor in the incidence of diarrhea. Of The Global, Regional, And National
Future research is expected to examine the in- Morbidity, Mortality, And Aetiologies
depth relationship between the availability of Of Diarrhea In 195 Countries: A
clean water and hand washing by looking at the Systematic Analysis For The Global
intermediary factors. Burden Of Disease StUdy 2016. Lancet

Infect Dis. 2018;18(11):1211-28.
ACKNOWLEDGEMENT 4. Ugboko HU, Nwinyi OC, Oranusi SU,

The author thanks Airlangga University for
providing access to reputable journals.

Oyewale JO. Childhood diarrhoeal
diseases in developing countries.

101



10.

Heliyon. 2020 Apr 1;6(4):e03690.
https://doi.org/10.1016/j.heliyon.2020.
e03690

Troeger C, Colombara DV, Rao PC,
Khalil 1A, Brown A, Brewer TG,
Guerrant RL, Houpt ER, Kotloff KL,
Misra K, Petri WA. Global disability-
adjusted life-year estimates of long-
term health burden and undernutrition
attributable to diarrhoeal diseases in
children younger than 5 years. The
Lancet Global Health. 2018 Mar
1,6(3):255-69. Available at
https://doi.org/10.1016/S2214-
109X(18)30045-7

Mebrahtom S, Worku A, Gage DJ. The
Risk of Water, Sanitation And Hygiene
On Diarrhea-Related Infant Mortality
In Eastern Ethiopia: A Population-
Based Nested Case-Control. Bmc
Public Health [Internet]. 2022;22(1):1—
14, Available at
https://doi.org/10.1186/512889-022-
12735-7

Priss-Ustin A, Wolf J, Bartram J,
Clasen T, Cumming O, Freeman Mc, Et
Al.  Burden Of Disease From
Inadequate Water, Sanitation And
Hygiene For Selected Adverse Health
Outcomes: An Updated Analysis With
A Focus On Low- And Middle-Income
Countries. Int J Hyg Environ Health.
2019;222(5):765-77.  Available at
https://doi.org/10.1016/j.ijheh.2019.05.
004

World Health Organization (Who).
Treatment Of Diarrhea (A Manual For
Physicians And Other Senior Health
Workers). Fourth Edi. Who Library
Cataloguing-In-Publication Data.
Geneva: WHO Library Cataloguing-In-
Publication Data; 2005. 1-43.

World Health Organization. WHO
Methods and Data Sources For
Country-Level Causes Of Death 2000-
2019. World Health Organisation.
Department of Data And Analytics
(DNA) Division of Data, Analytics And
Delivery For Impact (DDI) WHO,
Geneva; 2020. Available From
https://www.who.int/docs/default-
source/gho-documents/global-health-
estimates/ghe2019_cod_methods.pdf
Karambu S, Matiru V, Kiptoo M,
Oundo J. Characterization And Factors

11.

12.

13.

14.

15.

16.

Associated With Diarrheal Diseases
Caused By Enteric Bacterial Pathogens
Among Children Aged Five Years And
Below Attending Igembe District
Hospital, Kenya. Pan Afr Med J.
2013;16(37):1-8.

Roth GA, Abate D, Abate KH, Abay
SM, Abbafati C, Abbasi N, Abbastabar
H, Abd-Allah F, Abdela J, Abdelalim
A, Abdollahpour 1. Global, regional,
and national age-sex-specific mortality
for 282 causes of death in 195 countries
and  territories,  1980-2017: a
systematic analysis for the Global
Burden of Disease Study 2017. The
Lancet. 2018 Nov
10;392(10159):1736-88. Awvailable at
https://doi.org/10.1016/S0140-
6736(18)32203-7

Troeger C, Forouzanfar M, Rao Pc,
Khalil I, Brown A, Reiner Rc, Et Al.
Estimates Of Global, Regional, And
National Morbidity, Mortality, And
Aetiologies Of Diarrheal Diseases: A
Systematic Analysis For The Global
Burden Of Disease Study 2015. Lancet
Infect Dis. 2017;17(9):909-48.
Parashar UD, Kilgore PE, Holman RC,
Clarke MJ, Bresee JS, Glass RI.
Diarrheal mortality in US infants:
influence of birth weight on risk factors
for death. Archives of pediatrics &
adolescent  medicine. 1998  Jan
1;152(1):47-51.

Fagbamigbe Af, Uthman Ao, Ibisomi
L. Hierarchical Disentanglement Of
Contextual From Compositional Risk
Factors Of Diarrhea Among Under-
Five Children In Low- And Middle-
Income Countries. Sci Rep [Internet].
2021;11(1):1-17. Available at
https://doi.org/10.1038/s41598-021-
87889-2

Centers For Disease Control And
Prevention. Global Diarrhea Burden
Diarrhea; Common Illness, Global
Killer [Internet]. U.S. Department Of
Health And Human Services. 2013.
bal/diarrhea-burden.html

Wardlaw T, Salama P, Brocklehurst C,
Chopra M, Mason E. Diarrhea: Why
Children Are Still Dying And What
Can Be Done. Lancet [Internet].
2010;375(9718):870-2. Awvailable at
http://dx.doi.org/10.1016/s0140-

102



17.

18.

19.

20.

21.

22,

23.

24,

25.

6736(09)61798-0

Gleick PH. Dirty Water: Estimated
Deaths From Water-Related Diseases
2000-2020. Pacific Institute Research
Report. 2002.

Levine MM, Nasrin D, Acécio S,
Bassat Q, Powell H, Tennant Sm, Et Al
Diarrheal Disease And Subsequent
Risk Of Death In Infants And Children
Residing In Low-Income And Middle-
Income Countries: Analysis Of The
Gems Case-Control Study and 12-
Month Gems-la Follow-On Study.
Lancet Glob Heal. 2020;8(2):E204-14.
Da Rocha Mecgs, Carminate Dlg,
Tibirica Shc, De Carvalho Ip, Da Rosa
E Silva MI, Chebli Jmf. Acute Diarrhea
In Hospitalized Children Of The
Municipality Of Juiz De Fora, Mg,
Brazil: Prevalence And Risk Factors
Associated With Disease Severity. Arq
Gastroenterol. 2012;49(4):259-65.
Meyers Ec, Solorzano Br, James J,
Ganzer Pd, S E, Rennaker RI, Et Al.
Association Between Intensive
Handwashing Promotion And Child
Development In Karachi, Pakistan.
Physiol Behav. 2018;176(1):100-106.
Bartram J, Cairncross S. Hygiene,
Sanitation, And Water: Forgotten
Foundations Of Health. Plos Med.
2010;7(11):1-9.

Victora CG, Smith PG, Vaughan JP,
Nobre LC, Lombard C, Teixeira AM,
Fuchs SC, Moreira LB, Gigante LP,
Barros FC. Water supply, sanitation
and housing in relation to the risk of
infant mortality from diarrhoea.
International journal of epidemiology.
1988 Sep 1;17(3):651-4.

Cheng JJ, Schuster-Wallace CJ, Watt S,
Newbold BK, Mente A. An Ecological
Quantification Of The Relationships
Between Water, Sanitation And Infant,
Child, And Maternal Mortality.
Environ Heal A Glob Access Sci
Source. 2012;11(1):1-8.

Gashaw D, Woldemichael K,
Shewanew T, Yitbarek K. What Factors
Aggravate Prevalence Of Diarrhea
Among Infants Of 7-12 Months In
Southern Ethiopia? Qual Prim Care.
2017;25(5):321-5.

Puspitasari  AD, Nuryani DD.
Hubungan kondisi saluran pembuangan

26.

27.

28.

29.

30.

31.

32.

33.

34.

air limbah, sarana air bersih dan jamban
dengan kejadian diare pada balita di
wilayah kerja Puskesmas Simpang
Agung Kecamatan Seputih Agung
Lampung Tengah. Jurnal Dunia
Kesmas. 2015;4(3):157-62.

Irfan A, Delima. Sarana Sanitasi Dasar
Dengan Kejadian Diare Pada Balita. J
Sehat Mandiri. 2018;13(2):42—7.
Setyobudi |, Pribadiani F, Listyarini
AD. Analisis Perilaku Ibu Tentang Cuci
Tangan Dengan Kejadian Diare Pada
Balita Di Rumah Sakit Mardi Rahayu
Kudus. Jurnal Keperawatan dan
Kesehatan ~ Masyarakat  Cendekia
Utama. 2020 Oct 30;9(3):214-22.
Labudo L, Umboh JM, Tumbol RA.
Hubungan Perilaku Hidup Bersih Dan
Sehat (Phbs) Ibu Dengan Kejadian
Diare Pada Bayi Usia 1-4 Tahun Di
Desa Keici Kecamatan Ibu Kabupaten
Halmahera Barat 2018. KESMAS.
2019 Feb 15;7(5):1-6.

Menanti L, Azizah R, Latif MT,
Leonita A, Sumantri A, Jauharoh SN,
Rizaldi MA. Analisis Perilaku
Keluarga Dengan Kejadian Infeksi
Saluran Pernapasan Akut (ISPA) Pada
Balita Di Indonesia. Visikes Jurnal
Kesehatan. 2022;21(2):282-92.
Anjaswanti RN, Azizah R, Leonita A.
Studi Meta-Analisis: Faktor Risiko
Kejadian Pneumonia Pada Balita Di
Indonesia Tahun 2016-2021. Journal of
Community Mental Health and Public
Policy. 2022 Apr 30;4(2):56-70..

Black RE, Morris SS, Bryce J. Where
and why are 10 million children dying
every year?. The lancet. 2003 Jun
28;361(9376):2226-34.

Hutton G. Commentary on:“Reduced
burden of childhood diarrheal diseases
through increased access to water and
sanitation in India: A modelling
analysis”. Social Science & Medicine.
2017 May 1;180:193-5.

Datta SS, Singh Z, Boratne AV,
Senthilvel V, Bazroy J, Dimri D.
Knowledge and practice of
handwashing among mothers of under
five children in rural coastal South
India. International Journal of Medicine
and public health. 2011;1(1):33-8.
Gupta RK, Singh P, Rani R, Kumari R,
Gupta C, Gupta R. Hand hygiene:

103



35.

36.

37.

38.

39.

40.

41.

42.

knowledge, attitude and practices
among mothers of under 5 children
attending a tertiary care hospital in
North India. Int J Comm Med Public
Health. 2018 Feb;5(3):1116-21.
Workie HM, Sharifabdilahi AS, Addis
EM. Mothers’ knowledge, attitude and
practice towards the prevention and
home-based management of diarrheal
disease among under-five children in
Diredawa, Eastern Ethiopia, 2016: a
cross-sectional study. BMC pediatrics.
2018 Dec;18:1-9.

Salmanuddin, Shah I, Ariff S, llyas A.
Mother > S Knowledge And Attitude
Associated With Diarrhea In An Urban
Area In Karachi , Pakistan Abstract : Int
J Innov Res Dev. 2015;4(5):138-41.
Nwadiaro, Ehiri, Arikpo, Meremikwu,
Critchley. Hand Washing Promotion
For Preventing Diarrhea ( Review ).
2015.

Richard SA, Black RE, Gilman RH,
Guerrant RL, Kang G, Lanata CF,
Mglbak K, Rasmussen ZA, Sack RB,
Valentiner-Branth P, Checkley W.
Diarrhea in early childhood: short-term
association with weight and long-term
association with length. American
journal of epidemiology. 2013 Oct
1;178(7):1129-38.

Neto UF, Martins MC, Lima FL,

Patricio FR, Toledo MR.
Asymptomatic environmental
enteropathy among  slum-dwelling

infants. Journal of the American
College of Nutrition. 1994 Feb
1;13(1):51-6.

Steiner TS, Lima AA, Nataro JP,
Guerrant  RL. Enteroaggregative
Escherichia coli produce intestinal
inflammation and growth impairment
and cause interleukin-8 release from
intestinal epithelial cells. Journal of
Infectious  Diseases. 1998  Jan
1;177(1):88-96.

Humphrey JH. Child undernutrition,
tropical enteropathy, toilets, and
handwashing. The Lancet. 2009 Sep
19;374(9694):1032-5.  Available at
http://dx.doi.org/10.1016/s0140-
6736(09)60950-8

Berkman DS, Lescano AG, Gilman
RH, Lopez SL, Black MM. Effects of
stunting, diarrhoeal disease, and

43.

44,

45,

46.

47.

48.

49.

parasitic infection during infancy on
cognition in late childhood: a follow-up
study. The Lancet. 2002 Feb
16;359(9306):564-71.

Darvesh N, Das JK, Vaivada T, Gaffey
MF, Rasanathan K, Bhutta ZA. Water,
sanitation and hygiene interventions for
acute childhood diarrhea: a systematic
review to provide estimates for the
Lives Saved Tool. BMC public health.
2017 Nov;17(4):101-11.

Daniels DL, Cousens SN, Makoae LN,
Feachem RG. A study of the
association between improved
sanitation facilities and children's
height in Lesotho. Eur J Clin Nutr. 1991
Jan 1;45(1):23-32.

Semba RD, Kraemer K, Sun K, De Pee
S, Akhter N, Moench-Pfanner R, Rah
JH, Campbell AA, Badham J, Bloem
MW. Relationship of the presence of a
household improved latrine  with
diarrhea and under-five child mortality
in Indonesia. The American journal of
tropical medicine and hygiene. 2011
Mar 3;84(3):443-50.

Aryandari KRP. Faktor-Faktor Risiko
Kejadian Diare Akut Pada Anak Usia

Dibawah Tiga Tahun. Fakultas
Kedokteran Universitas Islam Sultan
Agung. 2021.

Candra Y, Hadi MC, Yulianty AE.
Hubungan Antara Keadaan Sanitasi
Sarana Air Bersih Dengan Kejadian
Diare Pada Balita Didesa Denbantas
Tabanan Tahun 2013. Jurnal Kesehatan
Lingkungan. 2014;4(1):112-7.
Rohmah N, Syahrul F. Hubungan
Kebiasaan ~ Cuci  Tangan  Dan
Penggunaan Jamban Sehat Dengan
Kejadian Diare Pada Balita Puskesmas
Sekardangan Kabupaten Sidoarjo. J
Berk Epidemiol. 2016;5(1):1-10.

Hani Y, Rokhayati E, Putra Da.
Hubungan Pengetahuan Ibu Tentang
Diare Dengan Kejadian Diare Pada
Balita Di Wilayah Kecamatan Jebres
Surakarta. Plex Med J [Internet].
2022;1(6):219-23. Available  at
http://eprints.unipdu.ac.id/1097/

104



