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Introduction

Diarrhea is a collection of symptoms in the form of
decreased stool consistency accompanied by more than
normal defecation frequency caused by infections of the
digestive tract that can be caused by various organisms
such as parasites, viruses, and bacteria. Diarrhea is the
second largest cause of death in children under five years
old. Annually, diarrhea causes 525,000 deaths among 1.7
billion cases of diarrhea in children under five years old.?
Diarrhea is an endemic disease in Indonesia that has the
potential to become an extraordinary event and often
causes death of children. According to the 2007 Riskesdas
report, diarrhea is the first cause of death in infants (31.4%)
and toddlers (25.2%), whereas overall, diarrhea is the
fourth largest cause of death in Indonesia.? The incidence
of diarrhea is spread in all age groups with the highest
prevalence in children under five years old (less than 5
years old) of 16.7%.2 In 2010, East Java ranked first in the
frequency of outbreaks in Indonesia The number of
diarrhea outbreak patients in 2012 decreased significantly
compared to the previous year. Even so, the case fatality
rate (CFR) of diarrhea from 2011 to 2012 increased to
1.45%. Extraordinary events CFR target set by Indonesian
Ministry of Health is expected to be less than 1%, thus it
can be concluded that Indonesia has not yet reached the
target. Diarrhea has three types of clinical manifestations,
namely acute watery diarrhea, acute bloody diarrhea
(dysentery), and persistent diarrhea if it persists for at least
14 days.?

Although oral rehydration therapy (ORT) is one of the
main therapy for patients with diarrhea, morbidity and
mortality rates due to diarrhea have not changed. This
proves that dehydration is not the only major problem
experienced in diarrhea patients. Diarrhea needs to be
treated properly to prevent complications and death of
children.*

In this study, we describe the profile of diarrhea
sufferers in children under 5 years old who were treated in
the Children's Ward of Dr. Soetomo General Hospital
Surabaya in 2016-2018. Dr. Soetomo General Hospital
Surabaya was chosen as a place for data collection
because it is one of the main referral hospitals in Indonesia.
This study was conducted to describe the profile of children
under five years old who were diagnosed with diarrhea,
thus it is expected to reduce the occurrence of diarrhea in
children under 5 years old in the future.

Methods

This study was a descriptive study. The data for this
study were taken from the central medical record at Dr.
Soetomo General Hospital Surabaya, Indonesia. This
study used total sampling method, which made all medical
records at Dr. Soetomo General Surabaya that fulfill the
inclusion and exclusion criteria eligible to be a sample. The
inclusion criteria for this study were medical records of
children under five years old with diarrhea and hospitalized
in the Children's Ward of Dr. Soetomo General Hospital

Surabaya in 2016-2018 which contained the data needed
for this study, such as sex, age, type of diarrhea, nutritional
status, degree of dehydration, comorbidities, and therapy.
The exclusion criteria for this study were the medical
records of patients with gastrointestinal symptoms but not
diagnosed as a diarrhea, such as melena and
hematochezia.

The instruments used in this study were stationery,
data collection sheets, and statistical data processing
application (IBM SPSS Statistics 25). Data from medical
records were collected through data collection sheets. The
collected data was processed by moving the data from the
data collection sheet to the IBM SPSS Statistics 25, then
we matched the weight and age data with the z-score graph
of body weight-for-age published by WHO and then the
data was entered in to IBM SPSS Statistics 25.
Comorbidities first categorized based on the presence or
absence of comorbidities. If there were comorbidities, it
was included in IBM SPSS Statistics 25 to be calculated,
then presented in a table. After all the data was collected
and processed, we presented the data in tables and
diagrams.

Results

The number of patients diagnosed with diarrhea in the
Children's Ward of Dr. Soetomo General Hospital
Surabaya in 2016-2018 was 777 patients. After putting the
inclusion and exclusion criteria into consideration, 650
patients’ data matched the criteria and could be used as a
research sample. Atotal of 127 patients’ data was excluded
in this study, with 12 patients diagnosed as not having
diarrhea and 115 patients did not have the data needed for
this study.

Child Factors

Table 1. Distribution of child factors of diarrhea patients
aged less than 5 years old and hospitalized in Children's
Woard of Dr. Soetomo General Hospital Surabaya in 2016-
2018.

Child Factors n %
Age
0-5 months 115 17.7
6-11 months 225 34.6
12-17 months 119 18.3
18-23 months 77 11.8
24-29 months 39 6.0
30-35 months 33 5.1
36-41 months 21 3.2
42-47 months 7 1.1
48-53 months 9 1.4
54-59 months 5 0.8
Sex
Male 425 65.4
Female 225 34.6

Nutritional Status
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No undernourishment 294 45.2
Undernourished 61 9.4
Severely undernourished 295 45.4

The highest incidence of diarrhea in this study was in
the 6-11 months age group with a percentage of 34.6%.
Diarrhea sufferers of children aged less than 5 years old
were mostly male, as many as 425 (65.4%). The sex ratio
of male and female sufferers in this study was 1.89: 1. The
nutritional status of most sufferers was severely
undernourished, as much as 45.4%.

Clinical Characteristics

Table 2. Distribution of clinical characteristics of diarrhea
patients aged less than 5 years old and hospitalized in
Children's Ward of Dr. Soetomo General Hospital
Surabaya in 2016-2018.

cases (14.3%), anemia in 67 cases (10.3%), malnutrition in
61 cases (9.4%), and pneumonia in 53 cases (8.2%).

Therapy
Table 4. Distribution of therapy of diarrhea patients aged

less than 5 years old and hopitalized in Children's Ward of
Dr. Soetomo General Hospital Surabayain 2016-2018.

Clinical Characteristics n %
Type of Diarrhea

Acute watery diarrhea 616 94.8
Acute bloody diarrhea 7 1.1
Persistent diarrhea 27 4.2
Degree of Dehydration
Diarrhea without dehydration 44 6.8
Diarrhea with mild-to-moderate 547 84.2
dehydration 59 9.1
Diarrhea with severe dehydration
Comorbidities
Present 542 83.4
Absent 108 16.6

Therapy n %

Intravenous rehydration therapy

Yes 648 99.7

No 2 0.3
Antibiotics

Yes 297 45.7

No 353 54.3
Zinc

Yes 638 98.2

No 12 1.8
Probiotics

Yes 626 96.3

No 24 3.7

In this study, 648 (99.7%) patients were given
intravenous rehydration therapy, 297 (45.7%) patients
were given antibictic therapy, 638 (98.2%) patients were
given zinc, and 626 (96.3%) sufferers were given
probiotics.

In this study, the type of diarrhea was mostly acute
watery diarrhea (94.8%), diarrhea with mild-to-moderate
dehydration (84.2%), and diarrhea with comorbidity present
(83.4%).

Comorbidities

Table 3. Distribution of comorbidities of diarrhea patients
aged less than 5 years old and hospitalized in Children's
Ward of Dr. Soetomo General Hospital Surabaya in 2016-
2018.

Comorbidities n %
Severe undernourishment 295 45.4
Febrile seizure 197 30.3
Malignancy a3 14.3
Anemia 67 10.3
Undernourishment 61 9.4
Pneumonia 53 8.2
Encephalopathy 27 4.2
Sepsis 13 20
Acute pharyngitis 12 18
Hirschsprung disease 8 1.2
Paralytic lleus 8 12
HIV 4 0.6

Comorbidities of diarrhea in this study was mostly in the
form of malnutrition in 295 cases (45.4%), followed by
febrile seizures in 197 cases (30.3%), malignancy in 93

Discussion

The incidence of diarrhea in this study was found
mostly in the 6-11 month age group, followed by the 12-17
month age group, and the 0-5 month age group. The least
diarrhea rate was found in the 54-59 months age group.
The results of this study are in line with the results of a
morbidity survey conducted by Indonesian Ministry of
Health.? In the study, from 194 patients, the most cases of
diarrhea were found at 6-11 months age group (21.65%),
followed by the 12-17 month age group (14.43%), and at
least in the 54-59 months age group. This study even has
similar results to the study conducted by Yusuf (2011) of
diarrhea patients in the inpatient room of the children's
health science department of Dr. Zainoel Abidin Regional
Hospital in Banda Aceh; the most cases of diarrhea
occurred in children aged less than 2 years old, followed by
the age group of 2-5 years old, and least occurred in the
age group above 5 years old.5 The same result can also be
found in the research of Maryanti, et al. (2014), where the
most common cases of diarrhea occurred in children in the
age group of lessthan 3 years old, and followed by the age
group of 3 to 5 years old.® The results of the Basic Health
Research conducted by Indonesian Ministry of Health
(2013b) also showed results that are consistent with this
study, that the most common diarrhea occurred in children
in the age group of 12 to 23 months old.” Research
conducted in Ethiopia by Getachew, et al. (2018) has
slightly different results from this study. In the study, the
cases were more common in the 1-2 year age group
compared to the <1 year age group.® However, after the 1-
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2 year age group, diarrhea morbidity tended to decrease.
Different research results can also be found in research
conducted in Senegal.? Cases of diarrhea in the study were
more common in the 24-59 month age group than the 0-11
and 12-23 month age groups.

Age has an important influence in the case of diarrhea,
because in general, the immune system of adults is better
than that of children.® The role of B cells in infants who are
still not as good as older children and adults also affects
the high cases of diarrhea in children aged less than 2
years old who have not been able to produce antibodies to
the bacteria that cause diarrhea.’® Apart from the role of B
cells that have not been maximized, children aged 6-12
months old are more susceptible to diarrhea due to thinning
maternal antibodies and contaminated complementary
foods. 1

In this study, it was found that diarrhea patients in
children aged less than 5 years old were mostly male. The
sex ratio of male and female sufferers in this study was
1.89: 1. The results of this study have similar results with
Indonesian Demographic and Health Survey (SDKI) and
the 2013 Basic Health Research in which diarrhea sufferers
are slightly higher in males.” However, the ratio between
the number of male and female sufferers in some of these
studies is not so far when compared with this study. Similar
results can also be found in the research of Maryanti, et al®
Boys were 54.2% of the total sample in the study. Research
conducted by Getachew, et al. (2018) gave a similar result
with 59% of male suffered from diarrhea.? In a study
conducted by Yusuf (2011), differences in results were
found in the sex distribution.® Female children experienced
a little more diarrhea, which was as much as 51.9%.
Several studies have consistent results in the distribution of
sex, with differences in the number of sufferers that are not
much different in male and female, although in this study
there is a difference, where male patients outnumbered
fernale patients significantly. Therefore, the effect of sex on
the diarrhea morbidity of children still needs further
research. In this study, more male affected by diarrhea
could be caused by worse hygiene than girls and higher
exposure to the outside world. 12

It is found in this study that more patients were either
undermnourished or severely undernourished compared to
patients with adequate nutrition or overly nourished.
Among patients with malnutrition, diarrheal patients aged
less than 5 years old found in Dr. Soetomo General
Hospital were mostly severely undernourished, with 295
children (45.4% of the total cases). The same results are
found in a study in Bankura, India that found children under
the age of 5 who were malnourished had a higher risk of
diarrhea compared to children without malnutrition.’* The
results of the research at Dr. Zainoel Abidin Hospital in
Banda Aceh obtained slightly different results, where there
were more diarrhea patients with adequate nourishment
than those with undernutrition or malnutrition.* Different
research results from this study can also be found from
research at the health center in Pekanbaru which provides
results of diarrhea patients with adequate nutrition reaching

94% of cases of diarrhea.® Malnutrition in diarrhea can be
either a cause or consequence of diarrhea morbidity. 1! 4
Malnutrition in children can cause atrophy in primary
lymphoid organs, such as the thymus and bone marrow,
thus in malnutrition there can be a lack of B cell and T cell
production which makes children with malnutrition more
susceptible to infectious diseases such as diarrhea.1s
Malnutrition is an important factor in the case of diarrhea,
although in several studies it was found that the incidence
of diarrhea was slightly more common in sufferers without
malnutrition.

According to WHO classification, diarrhea is a
symptom of digestion which is characterized by increased
frequency of defecation accompanied by liquid stool more
than three times a day. Diarrhea is classified as acute
watery diarrhea if it occurs less than 14 days, bloody
diarrhea if blood is found in the feces, and persistent
diarrhea if it occurs more than 14 days.! In this study, the
most frequent cases of acute watery diarrhea were found
as many as 94.8%, followed by 4.2% cases of persistent
diarrhea, and other small portions of acute bloody diarrhea.
The most frequent incidence of pediatric diarrhea in Dr.
Zainoel Abidin Regional Hospital was acute diarrhea,
followed by a small percentage of persistent diarrhea.® In a
study in Pekanbaru, no cases of bloody diarrhea were
found.® About 3-20% of cases of acute diarrhea can
develop into persistent diarrhea. Persistent diarrhea
causes the risk of growth disturbance three times higher
and death seven times higher than acute diarrhea.
Persistent diarrhea is the cause of 23% -62% of deaths due
to diarrhea.'®

Dehydration is the loss of body fluids consisting of
water and mineral salts. When children suffer from
diarrhea, they will get a lot of loss of body fluids, thus they
can become dehydrated.'” In this study, it was found that
most diarrhea patients suffered mild-to-moderate
dehydration, with 547 patients (84.2%), followed by severe
dehydration of 59 patients (9.1%), and in the remaining
small proportion of cases, the patients were not
dehydrated. Children with diarrhea under 5 years old at Dr.
Zainoel Abidin Regional Hospital Banda Aceh also
experienced mild-to-moderate dehydration, but there were
more sufferers without dehydration compared to severe
dehydration.® In the research conducted at Prof. Dr. RD
Kandou Hospital Manado, acute diarrhea with severe
dehydration was most common in boys under 1 year old
(60.5%). This may be caused by more exposure to the
outside world and worse hygiene in men.'? The difference
in results between studies by Manoppo (2017) and this
study can be influenced by how quickly patients were taken
to the hospital.

In this study, we found 542 (83.4%) patients suffered
from other diseases along with diarrhea. The diseases that
accompanied the occurrence of diarrhea in this study were
mostly in the form of severe undernourishment in 295
cases (45.4%), followed by febrile seizures in 197 cases
(30.3%), malignancy in 93 cases (14.3%), anemia as many
as 67 cases (10.3%), undernourishment as many as 61
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cases (9.4%), and pneumnonia as many as 53 cases (8.2%).
At Dr. Zainoel Abidin General Hospital Banda Aceh, 58%
of children with diarrhea had co-morbidity, malnutrition was
the most common comorbid disease, followed by poor
nutrition, bronchopneumonia, acute tonsillopharyngitis,
complex febrile seizures, and varicella. The research in
Banda Aceh gave slightly different results compared to this
study, because in this study nutritional status was made a
separate variable. In addition, this study found mare febrile
seizures  and anemia compared with  acute
bronchopneumonia and tonsillopharyngitis.® Co-morbidity
of febrile seizures in patients with gastroenteritis was still
not fully explained, but was thought to be related to the
invasion of the virus that caused gastroenteritis to the
central nervous system. On the electroencephalogram
(EEG) examination of the patient, mild seizures were found,
thus no antiepileplic therapy was needed. Seizures in
diarrhea sufferers are more generalized, although focal
seizures are also found. Seizure episodes in people with
gastroenteritis can vary from 1-8 episodes in a 24-hour
period. Seizures in patients with gastroenteritis are also
more common in the 1-2 year age group without a history
of epilepsy or seizures. Usually seizures are caused by
Rotavirus, but it is usually afebrile.'® ¥ Diarrhea and acute
lower respiratory tract infections are the highest causes of
morbidity and mortality in children aged less than 5 years
old. In children in India and Nepal, diarrhea and ARI occur
together. Co-infection in children is more common,
allegedly because the child's immune system is stil
immature. Several studies have found diarrhea and
pneumonia often occur together.2® Anemia that occurs in
many cases of diarrhea can also be associated with risk
factors for diarrhea such as malnutrition. Malnutrition can
cause bone marrow atrophy, thus it interferes with the
process of hematopoiesis which then causes anemia.!®

In the treatment of diarrhea in Dr. Soetomo General
Hospital Surabaya, as many as 297 patients (45.7%) were
given antibiotic therapy. Giving antibiotics in diarrhea
patients is usually done empirically in patients with
complications, such as immunocompromised patients and
patients with other comorbidities. Antibiotics can be given
according to the cause. Diarrhea accompanied by fever,
blood, leukocytes, lactoferrin, and syndrome of the minister
can be given 3-5 days of quionolone therapy or
cotrimoxazole 3-56 days. Patients with persistent diarrhea
are advised to be given metronidazole 3 x 500 mg for 7
days for Giardiasis suspicion. Intestinal amoebiasis is
treated with Metronidazole 3 x 750 mg 5-10 days plus cyst
treatment to prevent relapse or diiodohydroxyquin 3 x 650
mg for 10 days or paromomycin 3 x 500 mg for 10 days. In
diarrhea that is suspected to be caused by Salmonella and
Shigella, cotrimoxazole and quinolone can be used as
treatment options.2! In patients at Dr. Soetomo General
Hospital Surabaya, we found more patients treated with
antibiotics than other hospitals because of the amount of
patients with infection comorbidities was high, thus
requiring antibiotic therapy.

Dehydration is a cause of mortality in pediatric
diarrhea, so rehydration therapy is needed immediately for
diarrhea sufferers. Patients with diarrhea in children under
the age of 5 in the Children's Ward of Dr. Soetomo General
Hospital Surabaya who received intravenous rehydration
therapy were 648 people (99.7%). Almost all diarrhea
patients aged less than 14 years old at State General
Hospital in Bali were also treated with intravenous
rehydration, with details 93.48% of patients were given
Ringer's Lactate and 13.04% of patients were given
dextrose.2? In Dr. Soetomo General Hospital Surabaya, as
many as 626 (96.3%) patients with diarrhea in children
aged less than 5 years old received probiotic therapy.
Probiotics are bacteria which are the normal flora of the
human intestine which have a positive effect if given orally.
Probiotic therapy has proven its benefits in the treatment
and prevention of diarrhea. Probiotics work by increasing
the colonization of probictic bacteria in the gastrointestinal
lumen, thus all intestinal mucosal epithelium that has been
occupied by probiotic bacteria can no longer be occupied
by pathogenic bacteria, thereby preventing colonization of
pathogenic bacteria. The mechanism of action of probiotics
allows for prevention and treatment in patients with
diarrhea caused by Rotavirus and other microbes,
pseudomembranous colitis, and diarrhea due to irrational
use of antibiotics. The use of probiotics in children is
generally safe, but probiotic therapy in
immunocompromised children needs to be closely
monitored.?* 24 Zinc was given to 638 (98.2%) diarrhea
sufferers in children aged less than 5 years old who were
hospitalized at Dr. Soetomo General Hospital Surabaya.
Zinc is an essential micromineral that acts as an antioxidant
that affects the absorption of water and sodium, prevents
the disaccharidase enzyme deficiency, improves the
immune system, and enzyme co-factors. In the case of
diarrhea, WHO recommends giving zinc as diarrhea
therapy to speed healing and prevent complications.25
Diarrhea therapy at Prof. Dr. RD Kandou Hospital Manado
in general is the same as in Dr. Soetomo General Hospital
Surabaya, however, there is a difference in the percentage
of patients who received the therapy, such as giving zinc
only covering 69%, giving antibiotics covering 16%, and
giving probiotics only covering 12%.28

Conclusion

Based on the results of the research that has been done,
the following is the profile of diarrhea sufferers in children
aged less than 5 years old in the Children's Ward of Dr.
Soetomo General Hospital Surabaya in 2016-2018:

1. Based on child factors, diarrhea was most commaon
in boys, aged 6-11 months old, and severely
undernourished.

2. Based on clinical characteristics, diarrhea was most
often of acute watery diarrhea, mild-to-moderate degree of
dehydration, accompanied by comorbidities, and the most
common comorbidities were severe undernourishment.




JUXTA: Jurnal llmiah Mahasiswa Kedokteran Universitas Airlangga 2020 August, XI {02) Page 50

3. Based on the therapy given to the patients, most
patients were treated with intravenous rehydration therapy.
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