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ABSTRACT

Background: Hand Foot Mouth Disease (HFMD) is an acute infectious disease.
The epidemic of HFMD has been reported in some countries in the Pacific region,
every three years in America, and almost every year in China. This study is
conducted to determine risk factors that correlate with HFMD in children under
five years old in Dusun Sengkrakan, Lawang. This study is a cross-sectional study
with an analytical observational approach.

Method: The sample size was determined by total sampling, including 54 mothers
with children under five years old in Dusun Sengkrakan, Lawang. The result was
then analyzed with a statistical package for the social science (SPSS).

Results: This study shows that there is a significant correlation between
children’s age (p = 0.012) and HFMD occurrence, meanwhile, sex, birth weight,
gestational age, exclusive breastfeeding, number of siblings in the house, and
mother’s age have no significant correlation with HFMD occurrence. Children's
age is the most dominant factor among other independent variables [p = 0.017;
OR 2.849 (95% CI: 1.203 — 6.750)]. The result of this study is expected to raise
public awareness of promotive and preventive measures against HFMD for the
public purpose of preventing HFMD outbreaks in Indonesia
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INTRODUCTION

Hand Foot Mouth Disease (HFMD) or
“Singaporean flu” is an acute infectious disease that has
similar symptoms to the flu and causes many deaths in
Singapore. The cause of this disease is an infection of
Enterovirus, specifically Coxsackievirus A16 (CA 16) and
Enterovirus 71 (EV 71), that is transmitted via fecal-oral,
respiratory, or through direct contact with respiratory
droplets from the nasopharynx, saliva, and also vesicular
fluid or fecal matter.® The incubation period usually lasts
3-5 days to 2 weeks. Enterovirus 71 can last up to 4 weeks
in the throat and persist for 6-12 weeks in the feces.?

The epidemic of HFMD has been reported in
some countries in the Pacific region, every three years in
America, and almost every year in China.? Since the late
1990s, HFMD has become a common health problem in
Southeast Asian countries. In Indonesia, in 2017, the
Eijkman Institute for Molecular Biology identified positive
Enterovirus 71 genotype B5 in a set of specimens from an
outbreak of an HFMD-like disease in Banjarmasin, South
Kalimantan.®
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Diagnosis of HFMD can be established through
clinical symptoms. Additional examinations are rarely
required, but culture/PCR may be performed if an endemic
occurs. PERDOSKI (2017) states that the criteria include a
fever of 38-39° C for 1-2 days, malaise, abdominal pain,
and symptoms of acute respiratory infection.* Multiple
lesions on the tongue, buccal mucosa, hard palate, or also
in the oropharynx can be the most common abnormality
accompanied by pain, after oral lesions appear, skin
lesions will appear, especially on the palms and sides of
the hands and feet.> Most cases of HFMD are mild and
self-limiting, but there have been reports of severe
complications of HFMD, including encephalitis,
meningitis, acute flaccid paralysis, myocarditis, and
pulmonary edema. Encephalitis is the most common
complication of HFMD.®

Several risk factors increase the transmission of
the causative pathogen. HFMD patients are mainly in the
age group under five years.?’ Males were found to be
more affected by HFMD than females in several
studies.>”® Social contact is a very crucial factor in the
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transmission of HFMD. The number of siblings, such as
brothers and sisters, living in the same house increases the
risk of infection due to a closer density level, especially if
siblings have HFMD. Children's playgrounds and the
number of playmates are also important risk factors due to
research showing classrooms or daycare centers with more
than 21 children increase the risk of spreading HFMD.2

Protective factors against HFMD include
breastfeeding and good  hand-washing  habits.
Breastfeeding is thought to protect infants against various
infectious diseases, including HFMD, through passive
immunity obtained from maternal antibodies that enter
through breast milk and better maturation of the immune
system in breastfed infants.® The habit of washing hands is
one of the factors that can prevent various infectious
diseases. HFMD is a virus that is mainly spread through
the fecal-oral route, so good hygiene habits can be a
protective factor, but one study showed that hand washing
did not have a significant relationship with the incidence
of HFMD. This is because the incidence of HFMD is still
increasing even though the habit of washing hands
properly has been emphasized.?

Multiple international studies have showcased
HFMD as one of the most common viral exanthem in
children, regardless of the self-limiting profile of viral
exanthems. However, HFMD cases in Indonesia are rarely
reported in national epidemiological data, research studies,
or even being commonly discussed amongst the public in
general. Most of the studies in HFMD were conducted in
developed countries where public health policy and
sanitation are much more regulated and stricter with higher
levels of education among the population. Risk factors of
HFMD could be more different and pronounced in
countries with lower socioeconomic status and higher
population density, such as Indonesia. In consideration of
this, we aim to determine the determinants of HFMD
occurrence in children under five years old in one of the
regions in Indonesia, in particular Dusun Sengkrakan,

Desa Bedali, Kecamatan Lawang, Malang Regency.

METHOD

The type of research used is a quantitative
approach with a cross-sectional study. This study
emphasizes the observation time of independent and
dependent variable data only once at a time. In this type,
the independent and dependent variables are assessed
simultaneously at one time, so there is no follow-up. The
population in this study were all toddlers (aged 6-59
months) in Dusun Sengkrakan, Bedali Village, Lawang
District, Malang Regency. The sampling method used is a
total sampling technique with a sample of 66 respondents,
but when in the field, it becomes 54 subjects because 12

73

subjects are exclusion criteria. The inclusion criteria of this
study were toddlers (aged 6-59 months) who were found in
Dusun Sengkrakan, Bedali Village, Lawang District,
Malang Regency, and toddlers (aged 6-59 months) with
mothers who were willing to participate in this study,
while for exclusion criteria included toddlers (aged 6-59
months) with mothers who had limited communication
skills and toddlers (aged 6-59 months) with mothers who
were not at the study site at the time of sampling.

The dependent variable in this study was the
incidence of Hand Foot Mouth Disease (HFMD) in
toddlers, and the independent variables were sex, age of
toddlers, birth weight, gestational age, exclusive
breastfeeding, number of siblings living in the same house,
frequency of children playing with other children, mother's
age, mother's last education, and mother's occupation of
toddlers (aged 6-59 months) with HFMD. The instrument
used in this study was a questionnaire. The questionnaire
used for HFMD uses the diagnostic criteria from the
Clinical Practice Guide for Dermatologists and
Venereologists in Indonesia and risk factors using a
questionnaire from Kua JA and Pang J. The questionnaire
is divided into three parts: demographics, diagnosis of
HFMD, risk factors for HFMD, and exclusive
breastfeeding. This research was conducted from May 22-
27, 2022. The data that has been collected from interviews
will be processed in the following stages, namely editing,
coding (making code sheets), data entry, and data cleaning.
Data analysis used univariate analysis using frequency
distribution. Then, for bivariate analysis, use Chi-Square
and Fisher Exact's test. Multivariate test using logistic
regression. The selection of the test is based on the
nominal scale on the dependent variable and the nominal
or ordinal scale on the independent variable. This study
was approved by the Health Research Ethics Committee,
Universitas Airlangga School of Medicine, Indonesia (No.
145/EC/KEPK/FKUA/2022).

RESULTS AND DISCUSSION

From Table 1, the characteristics of respondents
in this study obtained that women are more than men with
the most age distribution being 6-18 months. Maternal
characteristics in this study, namely the majority of
mothers are in the early adult group (26-35 years old) with
the education level of junior high school with a job as a
housewife. In this study, the characteristics of the variables
studied found that the sample with normal birth weight
was more than toddlers with low birth weight. The
majority of the samples were aterm gestational age,
exclusively breastfed, had one sibling in the household,
and played every day. In this study, the highest incidence
of HFMD was non-HFMD.
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Table 1. The distribution of respondents’ demographic characteristics

Variables f %

Sex

Male 26 48.1

Female 28 51.9
Children’s age

6-18 months 19 35.1

19-31 months 17 315

32-44 months 9 16.7

45-59 months 9 16.7
Mother’s age

Late teens (17-25 years old) 16 29.6

Early adult (26-35 years old) 28 51.9

Late adult (36-45 years old) 7 12.9

Early elderly (46-55 years old) 2 3.7

Late elderly (56-65 years old) 1 1.9
Mother’s educational level

Elementary school 28 51.8

Junior high school 13 24.1

Senior high school 13 24.1
Mother’s occupation

Housewife 43 79.5

Female worker 2 3.7

Teacher 1 1.9

Private employee 5 9.3

Laborer 3 5.6
Birth weight

Low birth weight 9 16,7

Normal birth weight 45 83,3
Gestational age

Aterm 41 75,9

Preterm 13 24,1
Exclusive breastfeeding

Exclusive breastfeeding 29 53,7

Non-exclusive breastfeeding 25 46,3
Number of siblings

0 15 27,8

1 27 50,0

2 9 16,7

3 3 55
Playtime frequency

Never 5 9,2

One time every 2-3 weeks 4 7,4

One time every week 2 3,7

More than once per week 7 13,0

Every day 36 66,7
HFMD incident

Yes 13 24,1

No 41 75,9
Total 54 100

74
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Table 2. The relationship between the independent variable and HFMD incidence

Hypertension occurrence

Variables No Yes f (%) p-value
f (%) f (%)
Sex
Male 22 (84.6) 4 (15.4) 26 (100) 0.15
Female 19 (67.9) 9(32.1) 28 (100)
Children’s age
6-18 months 14 (73.7) 5 (26.3) 19 (100) 0.01
19-31 months 9 (52.9) 8 (47.1) 17 (100)
32-44 months 9 (100) 0(0) 9 (100)
45-59 months 9 (100) 0 (0) 9 (100)
Birth weight
Low birth weight 8 (88.9) 1(11.1) 9 (100) 0.32
Normal birth weight 33(73.3) 12 (26.7) 45 (100)
Gestational age
Aterm 30 (73.2) 11 (26.8) 41 (100) 0.40
Preterm 11 (84.6) 2 (15.49) 13 (100)
Exclusive breastfeeding
Exclusive breastfeeding 21 (72.4) 8 (27.6) 29 (100) 0.51
Non-exclusive breastfeeding 20 (80.0) 5 (20.0) 25 (100)
Number of siblings
0 11 (73.3) 4 (26.7) 15 (100) 0.34
1 22 (81.5) 5 (18.5) 27 (100)
2 7(77.8) 2(22.2) 9 (100)
3 1(33.3) 2 (66.7) 3 (100)
Playtime frequency
Never 4 (80.0) 1(20.0) 5 (100) 0.50
One time every 2-3 weeks 3 (75.0) 1(25.0) 4 (100)
One time every week 2 (10.0) 0(0) 2 (100)
More than once per week 7 (100) 0(0) 7 (100)
Every day 25 (69.4) 11 (30.6) 36 (100)
Mother’s age
Late teens (17-25 years old) 13 (81.3) 3(18.8) 16 (100) 0.77
Early adult (26-35 years old) 21 (75.0) 7 (25.0) 28 (100)
Late adult (36-45 years old) 5(71.4) 2 (28.6) 7 (100)
Early elderly (46-55 years old) 1 (50.0) 1 (50.0) 2 (100)
Late elderly (56-65 years old) 1 (100) 0(0) 1 (100)
Mother’s educational level
Elementary school 18 (64.3) 10 (35.7) 28 (100) 0.14
Junior high school 11 (84.6) 2 (15.4) 13 (100)
Senior high school 12 (92.3) 1(7.7) 13 (100)
Mother’s occupation
Housewife 30 (69.8) 13 (30.2) 43 (100) 0.57
Female worker 2 (100) 0(0) 2 (100)
Teacher 1 (100) 0 (0) 1 (100)
Private employee 5 (100) 0(0) 5 (100)
Laborer 3 (100) 0(0) 3 (100)

In this study, the most influential factor in the
incidence of HFMD was the age of the children (see Table
2). The age of under-five is the most dominant factor
among other independent variables (p=0.017; OR: 2.849).
Multivariate analysis was performed using logistic
regression by including variables that had a p-value <0.25
(Table 3). Variables that have p-value < 0.25 include the
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age of the child (p = 0.01), sex of the child (p = 0.15), and
maternal last education (p = 0.14). From this analysis,
there is a significant relationship between the age of the
child (p<0,05) with the incidence of HFMD. However, the
sex of the child and maternal last education did not have a
significant relationship with the incidence of HFMD.
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Table 3. Logistics regression results

Variables B P value OR Cl for OR
Lower Upper
Age of child 1.047 0.017 2.849 1.203 6.750
Sex of child 0.777 0.302 2.174 0.498 9.493
Mother’s educational level -1.445 0.018 0.236 0.071 0.782

Sex and HFMD

Previous studies showed that sex is a risk factor
for HEFMD occurrences. In these studies, the male sex has
a higher risk than females because the tendency to play
outside is higher in males.®>**? However, we found no
statistically significant sex-specific differences in HFMD
in this study. This finding is aligned with another study by
Kua and Pang (2020) and Ang et al. (2011), which also
found no statistically significant differences between male
and female sexes with HFMD occurrences. This is
possibly due to no differences in playing activity between
sexes in this village, similar to a study by Reimers et al.
(2018), thus reducing the possibility of exposure to
enterovirus. 21314

Children’s age and HFMD

Association between age and HFMD occurrences
is found in previous studies.?!>'® Most of the studies found
that age below 6 years old is the most vulnerable age
group to be infected with HFMD.?'"19 In this study, we
also found an association between age and HFMD
occurrences. This study found age 1 years 7 months old to
2 years 7 months old is the most common age group to be
infected with HFMD. Antibody is the most responsible
immune response in eliminating enterovirus.?® However,
this does not eliminate the role of innate immunity, as the
results of viral infections depend on the initial response of
innate immunity. In children, antibody response is not as
good as in adults. This is because the nature of the
adaptive immunity that produces antibodies is still
immunologically naive.?! Therefore, innate immunity is
the main key to preventing HFMD infection. However,
this is also complicated by the evasion mechanisms of
Enteroviruses, especially the blockade of interferon 1
activation cascade.?

The condition of naive adaptive immunity in
children may lower antibody seroconversion to pathogens
that cause HFMD at a young age. This can be seen in the
study of Rabenau et al. (2010), who found much lower
antibody seroconversion to CA16 and EV71 inthe 1 - 4
years age group and increased more steadily at the age of 5
- 9 years and 10 - 14 years. As antibody production
increases with age, the incidence of HFMD may become
less common in people over the age of 5 years old.?
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Birth Weight and HFMD

In previous studies, birth weight is a risk factor
for HFMD occurrence. Children with low birth weight
(<2500 grams) have a higher risk of HFMD
occurrences.?*2¢ These findings contradict this study,
which found no statistically significant differences
between birthweight and HFMD occurrences. A study by
Kua and Pang (2020) also found no association between
birthweight and HFMD infections. In infants with low
birth weight (<2500 grams)?, there is an immune function
defects (lower concentrations of CD3 T Cells and IL-7)
which may affect susceptibility to infectious diseases?’,
however, this immune defect was not found to be
persistent over time with age.?®

Gestational Age and HFMD

A study by Zhu et al. (2012) found that
gestational age is a risk factor for HFMD occurrences.
Children with younger gestational age have lower physical
condition and innate immune response.? In this study, we
found no association between gestational age and HFMD.
Similar results were also reported by Kua and Pang
(2020), who did not find an association between
gestational age and the incidence of HFMD. In their study,
Kua and Pang hypothesized that the protective effect of
maternal antibodies in infants born at 37-42 weeks'
gestation may not be higher than that of infants born less
than 37 weeks' gestation in cases of HFMD infection.?

Exclusive Breastfeeding and HFMD
In a previous study, Chen et al. (2015) found that
non-exclusive breastfeeding is a risk factor for HFMD

occurrences®. Other studies found that exclusive
breastfeeding can alleviate immunity by producing
proinflammatory  cytokines and increasing calorie

intake.?®3! This is contrary to this study, which found no
association between breastfeeding and HFMD. Kua and
Pang state in their study that exclusive breastfeeding
protective factors last for 6 to 28 months. It is also affected
by factors such as volume, duration, and composition of
exclusive breastfeeding.? Low socioeconomic and
education levels in our study may affect these factors thus,
exclusive breastfeeding is not protective.
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Number of siblings in household and HFMD

The association between the number of siblings in
a household and HFMD infection was not statistically
significant in this study. HFMD infections were mostly
found in children with only 1 sibling in the house. This is
contrary to previous studies, which showed the number of
siblings in the household as a risk factor associated with
HFMD?%,  Household with more children was
significantly associated with HFMD due to the highly
infectious nature of CA16 and EV71. Infectious diseases
tend to spread faster in more crowded areas such as
daycare and family members, especially in HFMD
infection.3>* Some explanations that could address the
different results of this study are factors related to duration
and proximity of contact between siblings and age-related
differences in immune responses to HFMD infection.
Many studies have already highlighted age-related
differences in immune responses to other infectious
diseases, as the immune system is still developing in
younger children 3435

Playtime frequency and HFMD

Conceptually, children's playtime may increase
the risk of contracting HFMD due to additional contact
with other children. However, the results of previous
studies regarding this risk factor were varied. In this study,
we found no significant association between playtime
frequency and HFMD. Similar to the result of our study,
Kua and Pang (2020) also reported no association between
playtime frequency and HFMD, both in children who
played at the playground and children who played with
their neighbors.? Contrary to a previous study, Ruan et al.
(2011) mentions that children who played with their
neighbors are 11 times more likely to contract HFMD than
children who played alone. In addition to Ruan et al.
(2011), Xie et al. (2015) also reported outdoor activity has
a higher association with HFMD infection.3®3" Factors that
may affect the contradicting results between studies are
UV exposure and disinfecting habits in the playground.
EV71 is inactive by exposure to UV light®3° but
geographical conditions may also affect this factor.

Mother’s age and HFMD

Mother’s age is known to affect knowledge level
and mental maturity in the development of disease
prevention awareness and attitude.*® However, there was
no significant association found between the mother’s age
and HFMD in this study. Supporting this finding, Inta. et
al. (2017) and Rajamoorthy et al. (2022) also reported no
statistically significant correlation regarding this risk
factor.*%? As parents grow older, their responsibility and
commitment are also increasing, which may lead to a lack
of prevention behavior toward HFMD.*? As opposed to
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other studies, Kua and Pang (2020) showed a significant
association between mother’s age and HFMD in 41 to 50-
year-old mothers, which may reduce the risk of HFMD
infection compared to 21 to 30-year-old mothers.? This
association might be due to the increasing mental maturity
and experience that comes with the increase in age, which
may support a more open-minded approach toward the
prevention of HFMD. Even so, numerous factors may
affect the development of awareness and attitude in certain
mother’s age groups. This might cause the differences
between studies regarding the mother’s age and HFMD.

Mother’s educational level and HFMD

There was no statistically significant correlation
between the mother’s educational level and HFMD in this
study. This finding is contrary to the result of Kua and
Pang's (2020) study, which mentions a significant
association between a mother’s educational level and
HFMD. Children with parents who have a high education
level such as a university have a higher risk of HFMD
infection than children with parents whose education level
is not as high?. Parental education level is also found to be
significantly associated with other infectious diseases and
may reduce the under five years mortality rate as good
education may help direct better decisions regarding
children's health.**#* Even so, Rajamoorthy et al (2022)
report that parental education level was not significantly
associated with knowledge and awareness regarding
HFMD. Most mothers in this study have only an
elementary school level of education. Access to
information through the internet has bridged a lot of
barriers and thus may affect the level of knowledge and
awareness regarding HFMD even though education levels
vary between mothers.*?

Mother's occupation and HFMD

No statistically significant association was found
between the mother’s occupation and HFMD. This result
is aligned with a previous study that also mentioned that
occupation does not correlate with awareness of HFMD
but correlates with knowledge of HFMD.*'#2 Most of the
subjects in this study work as housewives and raise their
children at home by themselves. A previous study found
that children who were raised at home and rarely went to
daycare were a risk factor for HFMD infection.*As one of
the main caretakers of their children, stay-at-home mothers
have much more power in enforcing certain prevention
behaviors in their children, thus highlighting the
importance of knowledge and awareness of infectious
diseases.
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CONCLUSION

There was a significant relationship between the
age of toddlers and the incidence of HFMD. There was no
significant relationship between the sex of children under
five, birth weight, gestational age, exclusive breastfeeding,
number of siblings living in the same house, frequency of
children playing, mother's age, mother's last education, and
mother's occupation with the incidence of HFMD.
Children’s age is the most dominant factor compared to
other factors in the incidence of HFMD. This study was
one of the first studies which mapped the determinants of
HFMD infection in Indonesia. Due to its self-limiting
nature, HFMD cases are often underreported in Indonesia,
resulting in much anxiety among parents regarding the
symptoms of this disease. Thus, our study could bridge
more information about HFMD to the general public. We
were also one of the first to use photographic screening of
HFMD lesions using current National Dermatology
Association guidelines. Nonetheless, this study has some
limitations that could be further explored in future studies.
Laboratory confirmation of the subject samples could be
beneficial to confirm the viral infection and most likely
beneficial for genotyping epidemiological purposes. The
HFMD study could also benefit more from a multi-center
collaboration in multiple regions of Indonesia, as this
study only provides a glimpse of the magnitude of HFMD
in the Indonesian population.

Acknowledgments

The authors would like to thank the participants who were
involved in this research. We would also like to thank all
parties who have helped and supported us in completing
this research.

Conflicts of Interest

The authors declare that there’s no conflict of interest.

REFERENCES

1. Centers for Disease Control and Prevention. Hand,
Foot, and Mouth Disease (HFMD) [Internet]. 2023
[cited 2023 Nov 13]. Available from:
https://www.cdc.gov/hand-foot-mouth/index.html

2. Kua JA, Pang J. The epidemiological risk factors of
hand, foot, mouth disease among children in
Singapore: A retrospective case-control study.
PLo0S One. 2020 Aug 1;15(8):1-24.

3. Li W, Teng G, Tong H, Jiao Y, Zhang T, Chen H,
et al. Study on Risk Factors for Severe Hand, Foot
and Mouth Disease in China. PLoS One. 2014 Jan
29;9(1):1-6.

78

10.

11.

12.

13.

14.

Widaty S, Soebono H, Listiawan M, Siswati A,
Triwahyudi D, Rosita C, et al., editors. Panduan
Praktik Klinis bagi Dokter Spesialis Kulit dan
Kelamin di Indonesia. In Jakarta: Perhimpunan
Dokter Spesialis Kulit dan Kelamin Indonesia
(PERDOSKI); 2017.

Zhao T, DuJ, Sun D, Zhu Q, Chen L, Ye C, etal. A
review and meta-analysis of the epidemiology and
clinical presentation of coxsackievirus A6 causing
hand-foot-mouth disease in China and global
implications. Rev Med Virol. 2020 Mar 6;30(2):2—
5.

Chew SP, Chong SL, Barbier S, Matthew A, Lee
JH, Chan YH. Risk factors for severe hand foot
mouth disease in Singapore: a case control study.
BMC Infect Dis. 2015 Dec 31;15(486):1-6.

Xiao Y, Zhou J, Zhang H, Ding C, Shi P.
Epidemiological and aetiological characteristics of
hand, foot and mouth disease cases 2011-2017 in
Yixing, China. Infect Dis. 2018 Dec 2;50(11-
12):859-61.

Shi C, Liu J, Shi P, Ji H, Shen Y, Qian YH.
Epidemiological characteristics and influential
factors of hand, foot, and mouth disease reinfection
in Wuxi, China, 2008-2016. BMC Infect Dis. 2018
Dec 19;18(1):472.

Chan KP, Goh KT, Chong CY, Teo ES, Lau G,
Ling AE. Epidemic Hand, Foot and Mouth Disease
Caused by Human Enterovirus 71, Singapore.
Emerg Infect Dis. 2003 Jan;9(1):78-85.

Deng T, Huang Y, Yu S, Gu J, Huang C. Spatial-
Temporal Clusters and Risk Factors of Hand, Foot,
and Mouth Disease at the District Level in. PLoS
One. 2013;8(2):1-8.

Wang YR, Sun LL, Xiao WL, Chen LY, Wang XF,
Pan DM. Epidemiology and clinical characteristics
of hand foot, and mouth disease in a Shenzhen
sentinel hospital from 2009 to 2011. BMC Infect
Dis. 2013 Nov 13;13(1):1-4.

Yin F, Ma Y, Zhao X, Lv Q, Liu Y, Li X, et al.
Analysis of the effect of PM10 on hand, foot and
mouth disease in a basin terrain city. Sci Rep. 2019
Dec 1;9(1):1-5.

Ang LW, Phoon MC, Wu Y, Cutter J, James L,
Chow VT. The changing seroepidemiology of
enterovirus 71 infection among children and
adolescents in Singapore. BMC Infect Dis. 2011
Oct 11;11(1):1-7.

Reimers AK, Schoeppe S, Demetriou Y, Knapp G.
Physical Activity and Outdoor Play of Children in
Public Playgrounds—Do Gender and Social
Environment Matter? Int J Environ Res Public
Health. 2018 Jul 1;15(7):1-11.



Jurnal Promosi Kesehatan Indonesia Vol 19 / No. 2 / Agustus 2024

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Xing W, Liao Q, Viboud C, Zhang J, Sun J, Wu JT,
et al. Hand, foot, and mouth disease in China,
2008-12: an epidemiological study. Lancet Infect
Dis. 2014 Apr 1;14(4):308-18.

Zhao J, Jiang F, Zhong L, Sun J, Ding J. Age
patterns and transmission characteristics of hand,
foot and mouth disease in China. BMC Infect Dis.
2016 Nov 21;16(1):1-11.

Wang J, Teng Z, Cui X, Li C, Pan H, Zheng Y, et
al. Epidemiological and serological surveillance of
hand-foot-and-mouth disease in Shanghai, China,
2012-2016 article. Emerg Microbes Infect. 2018
Dec 1;7(1):1-11.

Xia Y, Shan J, Ji H, Zhang J, Yang H, Shen Q, et al.
Study of the epidemiology and etiological
characteristics of hand, foot, and mouth disease in
Suzhou City, East China, 2011-2014. Arch Virol.
2016 Jul 1;161(7):1933-43.

Koh WM, Bogich T, Siegel K, Jin J, Chong EY,
Tan CY, et al. The Epidemiology of Hand, Foot and
Mouth Disease in Asia: A Systematic Review and
Analysis. Pediatr Infect Dis J. 2016 Sep
24,35(10):285-92.

Murray PR, Rosenthal K, Pfaller MA. Medical
microbiology. 9th ed. Elsevier; 2020.

Ahmed R, Oldstone MBA, Palese P. Protective
immunity and susceptibility to infectious diseases:
lessons from the 1918 influenza pandemic. Nature
Immunology 2007 8:11. 2007 Oct 19;8(11):1188-
93.

Jin Y, Zhang R, Wu W, Duan G. Innate Immunity
Evasion by Enteroviruses Linked to Epidemic
Hand-Foot-Mouth Disease. Front Microbiol. 2018
Oct 8;9:1-8.

Rabenau HF, Richter M, Doerr HW. Hand, foot and
mouth disease: Seroprevalence of Coxsackie A16
and Enterovirus 71 in Germany. Med Microbiol
Immunol. 2010 Feb 26;199(1):45-51.

Chaiwut B, Anuwatnonthakate A, Apidechkul T.
Factors Associated with Hand, Foot and Mouth
Disease Among Children in Chiang Rai Province,
Northern Thailand: a Hospital-Based Study.
Southeast Asian Journal of Tropical Medicine and
Public Health; Bangkok. 2019 Mar;50(2):357-71.
Bruning AH, Sanden SM van der, Hoedt AE ten,
Wolthers KC, Kaam AH van, Pajkrt D. An atypical
course of coxsackievirus A6 associated hand, foot
and mouth disease in extremely low birth weight
preterm twins. Journal of Clinical Virology. 2015
Apr;65:20-2.

Lu YP, Zeng DY, Chen YP, Liang XJ, Xu JP,
Huang SM, et al. Low Birth Weight is Associated
with Lower Respiratory Tract Infections in Children

79

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

with Hand, Foot, and Mouth Disease. Clin Lab.
2013;59(9-10):985-92.

Ragib R, Alam DS, Sarker P, Ahmad SM, Ara G,
Yunus M, et al. Low birth weight is associated with
altered immune function in rural Bangladeshi
children: a birth cohort study. Am J Clin Nutr. 2007
Mar;85(3):845-52.

Moore SE, Collinson AC, Prentice AM. Immune
function in rural Gambian children is not related to
season of birth, birth size, or maternal
supplementation status. Am J Clin Nutr. 2001
Dec;74(6):840-7.

Zhu Q, Li Y, Li N, Han Q, Liu Z, Li Z, et al.
Prolonged exclusive breastfeeding, autumn birth
and increased gestational age are associated with
lower risk of fever in children with hand, foot, and
mouth disease. European Journal of Clinical
Microbiology & Infectious Diseases. 2012 Sep
26;31(9):2197-202.

Chen SM, Du JW, Jin YM, Qiu L, Du ZH, Li DD,
et al. Risk Factors for Severe Hand-Foot-Mouth
Disease in Children in Hainan, China, 2011-2012.
Asia Pacific Journal of Public Health. 2015 Oct
6;27(7):715-22.

Lin H, Sun L, Lin J, He J, Deng A, Kang M, et al.
Protective effect of exclusive breastfeeding against
hand, foot and mouth disease. BMC Infect Dis.
2014 Dec 4;14(1):1-7.

Chang LY, King CC, Hsu KH, Ning HC, Tsao KC,
Li CC, et al. Risk Factors of Enterovirus 71
Infection and Associated Hand, Foot, and Mouth
Disease/Herpangina in  Children During an
Epidemic in Taiwan. Pediatrics. 2002 Jun
1;109(6):e88.

Slebioda Z, Dorocka-Bobkowska B. Hand, foot and
mouth disease as an emerging public health
problem: Case report of familial child-to-adult
transmission. Dent Med Probl. 2018 Mar
30;55(1):99-104.

Costagliola G, Spada E, Consolini R. Age-related
differences in the immune response could contribute
to determine the spectrum of severity of COVID-19.
Immun Inflamm Dis. 2021 Jun 10;9(2):331-9.
Wagner A, Garner-Spitzer E, Jasinska J, Kollaritsch
H, Stiasny K, Kundi M, et al. Age-related
differences in humoral and cellular immune
responses after primary immunisation: indications
for stratified vaccination schedules. Sci Rep. 2018
Jun 29;8(1):1-10.

Ruan F, Yang T, Ma H, Jin Y, Song S, Fontaine
RE, et al. Risk Factors for Hand, Foot, and Mouth
Disease and Herpangina and the Preventive Effect



Jurnal Promosi Kesehatan Indonesia Vol 19 / No. 2 / Agustus 2024

37.

38.

39.

40.

41.

of  Hand-washing.  Pediatrics.
1;127(4):e898-904.

Xie YH, Chongsuvivatwong V, Tan Y, Tang ZZ,
Sornsrivichai V, McNeil EB. Important roles of
public playgrounds in the transmission of hand,
foot, and mouth disease. Epidemiol Infect. 2015
May 6;143(7):1432-41.

Xie J, Li D, Xie GC, Hu Y, Zhang Q, Kong X et al.
Inactivation of EV71 by Exposure to Heat and
Ultraviolet Light. Bing du xue bao = Chinese
journal of virology / [bian ji, Bing du xue bao bian
ji wei yuan hui]. 2015 Nov;31:500-6.

Vaidya V, Dhere R, Agnihotri S, Muley R, Patil S,
Pawar A. Ultraviolet-C irradiation for inactivation
of viruses in foetal bovine serum. Vaccine. 2018
Jul;36(29):4215-21.

Handayani S. Hubungan antara Pengetahuan dengan
Sikap Pencegahan Hand, Foot and Mouth Disease
(HFMD) pada Ibu Balita di Perengdawe Desa
Balaicatur Gamping Sleman. Jurnal Kesehatan
Samodra lImu. 2020 Feb;8(2):179-88.

Inta C, Apidechkul T, Sittisarn S, Wongnuch P,
Laor P, Suma Y, et al. Factors associated with hand
foot mouth disease among children in day care
center, Chiang Rai, Thailand. Asian Pac J Trop Dis.
2017 Jul 7;7(7):391-5.

2011 Apr

80

42.

43.

44,

45.

Rajamoorthy Y, Tin OH, Taib NM, Munusamy S,
Wagner AL, Mudatsir M, et al. Parents’ knowledge
and awareness towards hand foot mouth disease in
Malaysia: A survey in Selangor. Clin Epidemiol
Glob Health. 2022 May 1;15(101027):1-7.

Njau JD, Stephenson R, Menon MP, Kachur SP,
McFarland DA. Investigating the Important
Correlates of Mother’s educational level and
Childhood Malaria Infections. Am J Trop Med Hyg.
2014 Sep 9;91(3):509-19.

Balaj M, York HW, Sripada K, Besnier E, VVonen
HD, Aravkin A, et al. Parental education and
inequalities in child mortality: a global systematic
review and meta-analysis. The Lancet. 2021 Aug
14;398(10300):608-20.

Li P, Huang Y, Zhu D, Yang S, Hu D. Risk Factors
for Severe Hand-Foot-Mouth Disease in China: A
Systematic Review and Meta-Analysis. Front
Pediatr. 2021 Nov 10;9:1-9.



