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INTRODUCTION
Diarrhea, a defecating condition in infants
or children more than 3 times per day,
accompanied by changes inconsistency,
in which the feces becoming watery with
or without mucous and blood, is still
one of the health problems that are often
encountered in everyday life.1 Diarrhea,
together with pneumonia, is the major
cause of mortality in children under 5
years old.2 One of nine deaths in children
around the world is caused by diarrhea,
making diarrhea the second leading death
among children aged 5 years old.3
According to the diarrhea morbidity
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Background: Diarrhea is a disease still often
encountered in society and is one of the biggest causes
of death in children. Many factors contributed to the
process of diarrhea, including poor nutritional status.
According to the data from Riskesdas in 2018, 17.7%
of children under five in Indonesia still have nutritional
problems. This study was conducted with the aim to
know the relationship between nutritional status,
the severity of diarrhea and the length of stay among
pediatric patients with diarrhea.
Methods: This analytical study uses a cross-sectional
design, with a total of 87 samples. Pediatric patients
in Kaswari room from January 2019 to July 2020 with
diarrhea or gastroenteritis, whose body’s length or
height, weight and duration of stay listed in the medical
record were included in this study, while patients with

congenital abnormality like Hirschsprung disease were
excluded from this study. The data collected were
analyzed using the Fisher test and Chi-square test.
Results: Out of 87 children, 49 (56%) of them had
normal nutritional status, 78 (87.4%) children had
modified vesikari score ≥ 11, and 68 children had a
length of stay < 5 days (78.2%). The results of bivariate
analysis between nutritional status and diarrhea
severity showed that there was no relationship between
the two variables (p = 0.426). The same results were
obtained in bivariate analysis between nutritional
status and length of stay (p = 0.916).
Conclusion: In this study, there was no relationship
found between nutritional status, the severity of
diarrhea and length of stay among pediatric patients
with diarrhea in Wangaya Regional General Hospital.
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survey, there is an increasing incidence
of diarrhea from 2000 to 2010.4 Data
from Riskesdas in 2018 stated that the
prevalence of diarrhea in Indonesia has
both decreased and increased in several
provinces when compared to the data in
2013.5 Based on the data from Bali Health
Profile in 2017, diarrhea and gastroenteritis
rank 2nd in the top 10 patterns of inpatient
diseases at the Bali Provincial General
Hospital in 2017.6 Denpasar city recorded
diarrhea as a fairly high health problem,
where diarrhea was even included in the
top 10 list of diseases both in hospitals and
public health centers.7

Various factors are known to play a
role in the occurrence of diarrhea, one
of which is the nutritional status (severe
malnutrition).8 According to the data from
Riskesdas in 2018, 17.7% of children under
five in Indonesia still have nutritional
problems.5 The 2017 Bali Profile stated
that the proportion of children with severe
malnutrition is 3.4%, while children with
mild malnutrition are 14.4%.6 Research
suggests that the state of malnutrition
can make it easier for a person to catch
infections.9 Several studies found that
there is a relationship between nutritional
status and diarrhea.10-16 However, there
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were also other studies that found no
relationship between nutritional status
and diarrhea.
Studies on the relationship between
nutritional status and diarrhea have
been carried out in various parts of the
world, including Indonesia. Even so, not
many took the data in Bali, especially
in Denpasar. Based on what has been
stated above, the researcher feels that
the nutritional status and its relationship
with diarrhea, including the severity of
diarrhea and the length of hospitalization,
are interesting things to study.

METHODS
This study is an analytical study with
cross sectional design. The population in
this study was all pediatric patients with
diarrhea, hospitalized in the Kaswari
room of the Wangaya Regional General
Hospital from January 2019 to July 2020.
In this study, there are 2 dependent
variables, the severity of diarrhea and
length of stay, so to find the minimum
sample size, calculations are carried out
using a formula for each variable, and
then the calculation results with the larger
number are selected. After calculating, the
sample size obtained for this study was 87
samples.
The sampling in this study was carried
out using consecutive sampling, and the
data were taken from the medical records.
Pediatric patients in Kaswari room from
January 2019 to July 2020 with diarrhea
or gastroenteritis, whose body’s length or
height, weight and duration of stay listed
in the medical record were included in
this study, while patients with congenital
abnormality like Hirschsprung disease
were excluded from this study.
In this study, diarrhea severity was
assessed using the Modified Vesikari
Score (MVS). The score has seven scoring
parameters, namely, diarrhea duration,
the maximum number of diarrheal
stool/24-hour period, vomiting duration,
the maximum number of vomiting
episodes/24-hour period, maximum
recorded fever, future healthcare visit
and treatment.10,11 Total score 0-8 in
MVS is classified as a mild disease, 9-10
is classified as moderate, while 11 is
classified as severe.11 For this study, the
diarrhea severity was later divided into

diarrhea severity with the total MVS score
< 11 and ≥ 11.
Nutritional status, for this study,
was assessed using 2006 WHO cuts off
Z-score for children age 0-5 years old
and CDC curve for children over 5 years
old, followed with ideal body weight
percentage according to the Waterlow
criteria/classification.12 The nutritional
status was then divided into normal and
abnormal nutritional status, in which
abnormal nutritional status includes
overweight, obesity, mild malnutrition
and severe malnutrition. Length of stay
was divided into < 5 days and ≥ 5 days.
After all, data had been collected, the
Table 1.

relationship between nutritional status and
diarrhea severity was analyzed using the
Fisher test, while the relationship between
nutritional status and length of stay was
analyzed using the Chi-square test.

RESULTS
Pediatric patients with diarrhea who were
treated in the Kaswari room of Wangaya
Regional General Hospital (January 2019July 2020), there were 87 data of pediatric
patients obtained by consecutive sampling
who were included in this study. All 87
subjects met the inclusion and exclusion
criteria.

Characteristics of sample
Characteristics

Age
< 2 years old
2 - 5 years old
> 5 years old
Gender
Girl
Boy
Delivery Method
Vaginal delivery
Cesarean delivery
Mother’s Gestational Age
Term
Preterm
Birth Weight
<2500 grams
2500 – 4000 grams
> 4000 grams
Breastmilk Consumption History
Exclusively breastfed
Un-exclusively breastfed
Nutritional Status
Normal
Abnormal
Mild malnutrition
Severe malnutrition
Overweight
Obesity
Severity of Diarrhea
Modified vesikari score < 11
Modified vesikari score ≥ 11
Length of Stay
< 5 days
≥ 5 days
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Frequency
(N)

Percentage (%)

47
28
12

54.00%
32.20%
13.80%

36
51

41.40%
58.60%

51
36

58.60%
41.40%

83
4

95.40%
4.60%

5
79
3

6.00%
91.00%
3.00%

53
34

60.90%
39.10%

49

56.00%

25
3
2
8

29.00%
4.00%
2.00%
9.00%

11
78

12.60%
87.40%

68
19

78.20%
21.80%
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There were 36 girls and 51 boys,
most of whom were less than 2 years
old and hospitalized for less than 5 days.
Nutritional status is divided into two
groups, namely normal and abnormal,
in which abnormal nutritional status
includes overweight, obesity, mild
malnutrition and severe malnutrition. In
this study, it was found that most of the
children had a normal nutritional status
(56%), mild malnutrition as much as
29%, while overweight was found in 2%
of children. Nine percent of children had
obesity, and 4% had severe malnutrition.
Of all children with normal nutritional
status, 85.7% had severe diarrhea (MVS ≥
11). In children with abnormal nutritional
status, most of them were found to have
severe diarrhea with a percentage of 89.5.
More on the characteristics of the sample
is shown in Table 1.
Even though most children in this
study had diarrhea with MVS ≥ 11, the
bivariate analysis of the nutritional status
and diarrhea severity by Fisher’s exact
test found that there was no relationship
between the two (p = 0.426) (Table 2).
The same results, using the Chi-square
test, were obtained in bivariate analysis
between nutritional status and length of
stay (p = 0.916) (Table 3).
Table 2.

DISCUSSION
Diarrhea is one of the leading causes
of mortality in children.2,3 Prolonged
diarrhoea mostly caused by poor nutrition
intake.16 Several symptoms such as poor
appetite, vomiting, malabsorption of
macro and micronutrients, disturbance of
metabolic and endocrine functions, also
direct loss of protein and several other
nutrients in gastrointestinal tract are
some of the known mechanisms which
have an impact on the nutrition during an
episode of diarrhea. In addition diarrhea
of infectious origin causes cytokine
induced malnutrition which results
from the actions of proinflammatory
cytokines like tumor necrosis factor and
Interleukin 1 (IL-1), Interleukin-6 (IL6), and Interleukin-8 (IL-8).16 Preexisting
malnutrition is associated with decreased
turnover of epithelial cells resulting in
delayed recovery which may prolong an
episode of infectious diarrhea by itself
as well as by promoting tissue invasion
by other enteropathogens. Malnutrition
may also alter protective host factors and
thereby favor intestinal colonization by
the pathogenic microbes.16 This condition
causes patients to experience diarrhea
that is getting longer and of course makes

Bivariate analysis between nutritional status and diarrhea severity
Diarrhea severity
Modified Vesikari
Modified Vesikari
Score < 11
Score ≥ 11
n
%
n
%

Nutritional status

Normal
Abnormal
Total

7

14.30%

42

85.70%

4

10.50%

34

89.50%

11

12.60%

76

87.40%

*

P-value

0.426

*Abnormal nutritional status: mild malnutrition, severe malnutrition, obesity, overweight (p<0.001).

Table 3.

Bivariate analysis between nutritional status and length of stay
Length of stay
< 5 days
n

Nutritional
status

≥ 5 days

%

n

%

Normal

39

79.60%

10

20.40%

Abnormal*

29

76.30%

9

23.70%

Total

68

78.20%

19

21.80%

Chi-square test
*Abnormal nutritional status: mild malnutrition, severe malnutrition, obesity, overweight.
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P-value

0.916

hospitalization longer than usual.16 Of the
87 children in this study, it is known that
most of the samples were less than 2 years
old (54%), 58.6% of the children are male.
The results of this study are similar to a
previous study conducted by Ermaya et al.,
where 90% of the sample were ≤ 2 years
old.13 This result was also in line with the
existing theory where it is said that most
episodes of diarrhea occur in the first 2
years of life, especially at 6-11 months of
age when complementary feeding begin.3
Most of the children who experienced
diarrhea in this study were found to have
a normal nutritional status (56%), while
44% had an abnormal nutritional status
(mild malnutrition 29%, obesity 9%,
severe malnutrition 4% and overweight
2%). It was also found that children with
normal and abnormal nutritional status in
this study tended to have modified vesikari
scores with total points ≥ 11 (85.7% and
89.5%) and tended to stay at the hospitals
for less than 5 days (79.6% and 76.3%).
However, as described in the previous table,
children with diarrhea who have abnormal
nutritional status tend to experience more
severe diarrhea (85.7% vs. 89.5%) and
tend to have longer hospitalization days
(20.4% vs. 23.7%). The results of this study
are in line with a study done by Iskandar
et al., wherein in their study, most of the
subjects had diarrhea severity scores ≥
11, and the length of stay was less than 5
days. It was also stated that malnourished
children tended to experience more severe
diarrhea, longer duration of diarrhea and
longer hospitalization.14
Nutritional status is known to affect the
immune system and its protection against
infectious agents.15 In the bivariate analysis
of this study, however, no significant
result was found between the nutritional
status and diarrhea severity variables (p
= 0.426), which means that there was no
relationship between nutritional status
and diarrhea severity in this study. This
result is in contrast with several studies
that had found a relationship between
nutritional status and diarrhea severity,
but a similar result was found in a crosssectional study by Ermaya et al., wherein
their study no significant correlation
between nutritional status and the severity
of rotavirus diarrhea was found.13 Apart
from these two variables, bivariate analysis
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between nutritional status and length
of stay also shows no relationship with a
p-value of 0.916. This result is in contrast
with the finding of a study from Iskandar
et al., where they found a significant
association between nutritional status and
length of stay but no significant association
with diarrhea severity and duration of
diarrhea.14
The insignificant results in this study
may be caused by the small difference in
the proportion between children with
normal and abnormal nutritional status.
As shown in the previous table, even
though children with abnormal nutritional
status tend to have severe diarrhea,
children with normal nutritional status in
this study also tend to experience severe
diarrhea (modified vesikari score ≥ 11).
The situation in this study shows that both
normal and abnormal nutritional status
have the same possibility of experiencing
severe diarrhea. This condition leads us to
think about the possibility of other factors
that might affect the result of this study.
Other factors that might affect the result
in this study are the other confounding
factors that were not examined in this
study such as immunization or vaccination
status, economic status (parent’s income),
therapy which had been given to the
patients and other factors from the agent
of infection who might also affect the
severity of diarrhea and the length of stay
in pediatric patients with diarrhea.
Another cause that might influence the
result of this study is that the majority of
the sample (56%) have good nutritional
status, followed by mild malnutrition in
29% of the sample. Severe malnutrition
and obesity may have more influence
on disease severity and length of stay.
However, both nutritional statuses in
this study are in a small percentage when
compared to the normal nutritional status
(9% and 4% versus 56%).
Another weakness in this study is that
the data used in this study are secondary
data derived from the medical records and
the small number of samples, which may
affect the results of this study. This study
might give different results if the data

collection were done using primary data
and with a larger number of samples.

CONCLUSION
From this study, two conclusions
were obtained. Namely, there was no
relationship between nutritional status
and the severity of diarrhea in pediatric
patients at Wangaya Hospital, and there
was no relationship between nutritional
status and length of hospitalization
for pediatric patients with diarrhea at
Wangaya Hospital.
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