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ABSTRACT 

 
Background: Norovirus have been recognized as a leading cause of acute diarrhea in all age 

groups especially infant and children under five years old. Acute diarrhea is still a problem in 

Mataram City Lombok-NTB and there has been no research into the causes of acute diarrhea. 

Objective: This study was aimed to investigate the possible correlation between Norovirus 

infection and the severity degree of acute diarrhea in childrean under five years old at 

Mataram City Lombok-NTB. 

Methods: Stool samples (n = 38) were collected from chidren aged <5 years with diagnosis 

acute diarrhea in Kota Mataram Hospital period Mei to July 2017, the stool samples tested for 

Norovirus antigen using Reverse-Transcription Polymerase Chain Reaction (RT-PCR) at 

Tropical Disease Center laboratory. The severity degree of acute diarrhea was assessed using 

a vesikari score, then Norovirus infection were compared in terms of severity degree of acute 

diarrhea. 

Results: Twelve (31,5%) of stool samples were positive for Norovirus infection. Severe 

diarrhea (vesikari score ≥ 11) was reported in 10 (27%) children, moderate diarrhea (vesikari 

score 7-10) was reported in 6 (16%) children, mild diarrhea (vesikari score < 7) was reported 

in 22 (54%) children. Among those with Norovirus infection, moderate diarrhea was reported 

in 2 (16%) children and severe diarrhea (vesikari score ≥ 11) was reported in 10 (84%) 

children. 

Conclusion: The results of this study indicate some association between Norovirus infection 

and severity degree of acute diarrhea. There is significant result in relation between the level 

of acute diarrhea and Norovirus infection that examinated by Vesikari score 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 



Introduction  

Norovirus is one of mostly 

pathogen that causing diarrhea after 

Rotavirus in developed countries (Patel et 

al., 2008). Although mostly gastroenteritis 

Norovirus are in early degree and the 

duration is short, this disease could 

causing a serrious problem in susceptible 

population, such as is children, elderly and 

immune-compromais sufferer (Etherington 

et al., 2006). Norovirus causing more than 

200.000 childern under 5 years old death 

in developing countries (CDC, 2011b).  

The Center for Disease Control 

and Prevention (CDC) reported that in 

USA there are 46% cases of Norovirus 

from all the diarrhea cases, at least 23 

million infection happend every year 

(CDC, 2011b). In Indonesia, from 102 

faeces that discovered, there are 31 (30%) 

cases that diagnosed as Norovirus (Subekti 

et al., 2002) and Norovirus is one of the 

factors that causing children’s diarrhea, 

there are 19% from 340 chidren in 0-60 

months old with diarrhea in Dr. Soetomo 

Hospital Surabaya  (Wardhani, 2014). The 

number of diarrhea case is in decrease 

condition in Nusa Tenggara Barat (NTB) 

province from 2011 until 2013, but in 

2014 it’s increasing and went back down 

in 2015. The data of diarrhea cases from 

Dinas Kesehatan in NTB Province 2011 is 

178.113 cases; in 2012 is 176.920 cases; in 

2013 is 173.417 cases; in 2014 is 191.289 

cases and in 2015 is 158.993 cases. From 

the data above, we could conclude that the 

case of diarrhea in NTB is high and there 

is  no enough research about that acute 

diarrhea causes (Badan Penelitian dan 

Pengembangan, 2010). 

Norovirus infection is easily 

contaminate, it’s because the fast 

transmition ability of Norovirus. 

Norovirus only need a low infection dose, 

(≤10 virlon/ individual) for infecting other 

50% individual. In addition, Norovirus is 

really stable in environment (Eliot and 

North, no date) the hugely use of 

Rotavirus vaccine gave infection impact 

that wroster than Rotavirus as causing 

factor of heavy gastroentritic in children 

(Atmar and Estes, 2006). 

 Norovirus has clinical symptom 

such as gastroentritis that generally in 

early level and in short duration (Nilson, 

2003). Norovirus infection could causes 

death in susceptible population such as 

children, elder, and immunocompromised 

patient (Nilson, 2003). 

Clinical symptom that founded in acute 

diarrhea Norovirus are fever (72%), vomit 

(66%), stomach full with air (59%), 

prolonged cry (34%),  

hyperemic mucosa parianal (27%), 

abdomen dystention (16%) and stiff (8%). 

Averagely the duration of diarrhea is 3 

days, with average frequency 5 times/day. 

The duration of inpatient of acute diarrhea 

Norovirus is 4 days (wardhani, 2014). 

A small population of viruses 

(181.000 virus particles) can causing an 

infection. Norovirus has stability in 

surface of a thing and it has tenacity of 

chlorine. Norovirus transmitted by fecal-

oral. Transmition by aerosolisation from 

vomiting also reported, (Ong, 2013) 

although it’s not clear whether the 

detection of virus can show the risk of 

transmission (CDC, 2011b).  

Virus can be detected in the faeces after 4 

weeks after got infected, although the 

main time virus release in day 2-5 after the 

faeces git infected, with viral load about 

100 billion virus per gram of faeces 

(Atmar and Estes, 2006). Virus can  stay 

on faeces (shedding) forseveral weeks or 

even sevelral years in immunocompromais 

sufferer  children (Bok and Green, 2012). 

Diagnose procedures of Norovirus 

included some tecnique.  Antibody serum 

about Norovirus can be detected, but it 

meaningless in clinical. Until now, we can 

not do culture of Norovirus. That is why 

we do the diagnose through Norovirus gen 

from faeces sample (Schwab et al., 1997) 

Norovirus diagnose methods from 

faeces speciment that already did are 

Reverse Transcriptase-Polymerase Chain 

Reaction (RT-PCR), Real Time RT–PCR, 

Enzyme–Linked Immunosorbent Assay 

(ELISA) and electrone microscope. Gold 

examination of Norovirus is RT–PCR 

(Atmar and Estes, 2006). The duration of 

examination is about 8 hours and ELISA is 

less than 6 hours but it can not make sure 

genome group Norovirus. The duration of 

electrone microscope is 3 hours but it has 

to be holded by expert and the price is 

expensive (CDC, 2011). General purpose 

of this research is to know the relation 



between the level of acute diarrhea and  

Norovirus infection. The spesific purpose 

of this research are: first is to know data of 

diarrhea that caused of Norovirus infection 

in May-July 2017 in Mataram. Second, to 

know the relation between level of acute 

diarrhea that caused by Norovirus in 

Mataram-NTB.  

 

Methods 

Kind of Research 

 This research is a non 

experimental research with cross-sectional 

research design. 

Population and Sample 

Population of this research is 

children under 5 years old that inpatient in 

Mataram General Hospital in Mei-July 

2017. The technique of sample taking is 

Non Random Sampling by taking all the 

member of population to be the samples. 

The inclusion criteria in this research are: 

the patient with age under 5 years old, 

acute diarrhea diagnosed examined by 

doctor, teh patient already got diarrhea in 

3 days before they went to the hospital and 

they are willing to be the subject of this 

research. 

Location 

The author did sample taking for 

this research in Hospital of Mataram and 7 

Puskesmas in Mataram in May-July 2017. 

RT-PCR examination aimed for make sure 

the case of Norovirus infection and PCR 

examined in Institute of Tropical Disease 

Universitas Airlangga. 

  

Instrumen 

 Measuring instrument and 

auxiliary instrument that used is medical 

record, qouisioner for interview, and 

measuring instrument to detect whether 

the patient is infected by Norovirus or not 

by using RT-PCR in examination which is 

there in Tropical Disease Center (TDC). 

The technique to collect data is by fulfill 

the quisioner, there are some close 

question there that will be answered by the 

parents and madical record status that 

already examined by doctor. When the 

patient already diagnosed as diarrhea 

patient by the doctor, automatically they 

will be the subject of this research, then 

the faeces will be examined with RT-PCR 

method. 

 

Data Analysis 

 This research use chi square 

analysis to looking for the relation 

between the level of acute diarrhea that 

caused by Norovirus infection. 

   

Results 

 The sample of this research is all 

the patients in RSUD Mataram and 7 

Puskesmas in Mataram. This research 

duration is 4 months , it started at May 

2017 and finished at July 2017 with 40 

samples.  

 Of the 40 samples, 38 subjects 

were selected that met the inclusion 

criteria and 2 subjects entered the 

exclusion criteria where 1 subject of the 

parents or guardian was not willing to be 

the subject of the study and 1 subject of 

the fecal sample did not come out at the 

time to be taken and subjected to the 

study. 

RT-PCR Examination for Diagnose 

Norovirus Infection 

 From 38 research subject, 12 

(31,6%) sample are positifly diagnosed as 

Norovirus infected by RT-PCR 

examination. 

 

Clinical Features 

Clinical features of study subjects 

were presented in Table 1 Subjects who 

came to the hospital after suffering from 

diarrhea with median 3 (1-4) days and 

frequency of diarrhea with median 4 (1-6) 

times per 24 hours. Other symptoms 

experienced by the subjects were vomiting 

(47.3%) with median duration of 2 (1-3) 

days and median vomiting frequency 2 (1-

3) times per 24 hours. The body 

temperature in this study was a median of 

37 (36.5-38.5)°C. The degree of 

dehydration experienced by the study 

subjects was dehydration of 23 (60.5%) 

subjects, mild-moderate dehydration 15 

(39.5) subjects, and no severe dehydration 

was obtained. Type of liquid diarrhea were 

found in 9 (26.6%) subjects, mushy 

diarrhea was found in 20 (52,6%) subjects, 

bloody diarrhea 3 (7.8%) and 6 (13%) 

mucous diarrhea. 



 

Table 1. Clinical Features of Research 

Subject 

Variable N % Median Range 

Duration of 

Vomiting 

  3 1-4 

Frequency of 

Vomiting/ 24 hours 

  4 1-6 

 18 47,3   

Duration of 

Vomiting (day) 

  2 1-3 

Frequency of 

Vomiting/ 24 hours 

  2 1-3 

Body Temperature 

(°C) 

  37 36,5-

38,5 

Type of Diarrhea     

    Liquid 9 26,6   

    Mushy 20 52,6   

    Bloody 3 7,8   

    Mucous 6 13   

Dehydration     

    Without 

dehydration 

23 60,5   

    Mild-moderate 15 39,5   

    Severe 0 0   

 

Visikari Score (Pang et al., 2000) 

The frequency distribution of 

scores from each scoring system variable 

to assess the degree of severity of diarrhea 

is presented in table 2. Distribution of 

scores within each variable, indirectly can 

describe the clinical condition of the study 

population. Diarrhea duration scores in 

most subjects were obtained on score 1 

criterion that is equal to 38 (100%). 

Diarrhea frequency score was 17 (44,7%) 

children included in score 1 score, as 

many as 20 (52,6%) children included in 

score 2, 1 (2.7%) children included in 

score 3. 

The criteria for the highest body 

temperature on score 0 were 19 (50%) 

children and score 1 as many as 18 

(47.3%). While for dehydration degree 

obtained 23 (60,5%) children who did not 

dehydration and 15 (39,5%) children who 

have mild-moderate dehydration. Not all 

research subjects were admitted to the 

hospital, but some were treated at 

puskesmas and treated for outpatient 

treatment. For those treated in the hospital 

all with the condition of mild-moderate 

diarrhea degree, so the most scoring 

criteria for the dehydration score is the 

criterion 0 of 23 (60.5%) and the criterion 

score of 15 (39.5%). 

 

Table 2. Vesikari Score In Each Scoring 

System Compiler Variables 

Variables 

Variable N % 

Duration of Diarrhea   

Score 1 (≤ 4 days) 38 100 

Score 2 (5 days) 0 0 

Score 3 (≥ 6 days) 0 0 

Frequency of Diarrhea 

/ 24 hours 

  

Score 1 (3 times) 17 44,7 

Score 2 (4-5 times) 20 52,6 

Score 3 (≥ 6 times) 1 2,7 

Duration of Vomiting   

Score 0 (Not Vomiting) 20 52,6 

Score 1 (1 day) 8 21,05 

Score 2 (2 days) 8 21,05 

Score 3 (≥ 3 days) 2 5,3 

Frequency of 

Vomiting / 24 hours 

  

Score 0 (Not Vomiting) 20 52,6 

Score 1 (once) 8 21,05 

Score 2 (twice - 4 

times) 

10 26,35 

Score 3 (≥ 5 times) 0 0 

Body Temperature   

Score 0 (36,5-37,0°C) 19 50 

Score1 (37,1-38,4°C) 18 47,3 

Score 2 (38,5-38,9°C) 1 2,7 

Score 3 (≥ 39°C) 0 0 

Dehydration   

Score 0 (Not 

Dehydration) 

23 60,5 

Score 1 (Mild-

Moderate) 

15 39,5 

Score 2 (Severe) 0 0 

Treatment given   

Score 1 (Not treated) 0 0 

Score 2 (Therapy of 

ORS) 

23 60,5 

Score 3 (IV/In-patient) 15 39,5 

 

Relationship The severity of acute 

diarrhea with Norovirus infection 

Severity associated with 

Norovirus infection, Norovirus infection 

resulted in severe severity with vesicari 

score ≥ 11. 

Table 3. Distribution of Acute Severity of 

Acute Diarrhea. 

 Norovi Norovi Total 



rus  

 (+) 

rus (-) 

 

 

 

Severi

ty 

Mild 

(Score 

< 7)  

0 (0%) 22 

(85%) 

22 

(57%

) 

Moder

ate 

(Score 

7-10) 

2 

(16%) 

4 

(15%) 

6 

(16%

) 

Severe 

(Score 

≥ 11) 

10 

(84%) 

0 (0%) 10 

(27%

) 

               Total 12 26 38 

 

Discussion 

Sampling was conducted from 

May to July 2017 at Mataram District 

Hospital and 7 Puskesmas in Mataram 

City with 40 collected samples where 

inclusion criteria were only 38 samples of 

research subjects. The sample of the 

research subjects in this study found as 

many as 38 samples in accordance with 

the number of patient population of 

children aged less than 5 years with the 

diagnosis of acute diarrhea that came to 

the Hospital City Mataram Nor throughout 

Puskesmas existing in the city of Mataram. 

RT-PCR Examination to Detect Norovirus 

Infection 

The 38 study subjects, 12 (31.6%) 

positive samples of Norovirus infection 

with RT-PCR were examined, according 

to a previous study which stated that 

Norovirus infection is the second leading 

cause of acute diarrhea in developing 

countries (Patel et al., 2008). The RT-PCR 

examination has been used extensively as 

a gold standard on examination of 

Norovirus infection. RT-PCR was 

developed to identify sensitive and 

specific Noroviruses. This allows the 

detection of Norovirus in faeces, water and 

food for epidemiological studies of 

gastroenteritis (Schwab et al., 1997). 

 

Clinical Features Research subjects 

The main clinical description of 

all study subjects (n = 38 samples) came to 

hospital after suffering from diarrhea with 

median of 3 (1-4) days and frequency of 

diarrhea with median of 4 (1-6) times per 

24 hours. Other symptoms experienced by 

the subjects were vomiting (47.3%) with 

median duration of 2 (1-3) days and 

median vomiting frequency 2 (1-3) times 

per 24 hours. The body temperature in this 

study was a median of 37 (36.5-38.5) ° C. 

The dehydration rate experienced by the 

study subjects was dehydration of 23 

(60.5%) subjects, mild-moderate 

dehydration 15 (39.5%) subjects, and no 

severe dehydration was obtained. Types of 

diarrhea were found in 9 (26.6%) subjects, 

diarrhea was found in 20 (52,6%) subjects, 

bloody diarrhea 3 (7.8%) and 6 (13%) 

mucous diarrhea. 

Clinical features of positive study 

subjects infected by Norovirus (n = 12 

samples) who came to hospital after 

suffering from diarrhea with median of 3 

(1-4) days and frequency of diarrhea with 

median of 4 (1-6) times per 24 hours. 

Other symptoms experienced by the 

subjects were vomiting (100%) with 

median duration of 2 (1-3) days and 

median vomiting frequency of 2 (1-3) 

times per 24 hours. The body temperature 

in this study was a median of 37.2 (36.5-

38.5)°C. The dehydration rate experienced 

by the study subjects was dehydration of 0 

(0%) subjects, mild-moderate dehydration 

12 (100%) subjects, and no severe 

dehydration (0%). Type of diarrhea was 

found in 3 (25%) research subjects, 

diarrhea was found in 9 (75%) subjects, 

bloody diarrhea 0 (0%) and mucous 

diarrhea of 0 (0%) research subjects.  

This study did not differ greatly 

from the study conducted by Rockx (2002) 

who stated that the duration of Norovirus 

infection in children <1 year had a median 

of 6 days with the most clinical 

manifestation was vomiting (69%), 

followed by liquid diarrhea (66%), nausea 

(79%), fever (37-45%), abdominal cramps 

(30%) as well as other symptoms such as 

headache, and myalgia. Long-term 

Norovirus pain in 2-year-olds has a 

median of 2 days with symptoms of 89% 

of vomiting, 79% of diarrhea, 21% of heat 

with a mean temperature of 37.9 ° C and 

28% requiring oral rehydration (Pang et 

al., 2000; Rockx et al., 2002) 

 

Relation between the level of acute 

diarrhea and Norovirus infection 

 The medium level of acute 

diarrhea is 2 (16%) with Vesikari score is 

10 and 10 (84%) with heavy level of acute 



diarrhea, the Vesikari score is ≥ 11. 

Relation between the level of acute 

diarrhea and Norovirus infection in this 

reasearc in significan because it shows that 

P>0.05. 

 In this research, the result shows 

us that there is relation between the level 

of acute diarrhea and Norovirus infection,  

Which is not match with the research 

before, it shows us that the level of acute 

diarrhea with Norovirus caused is a 

medium level. 

 

Conclusions 

 In the study conducted in Mataram 

City with the number of research subjects 

38 children aged ≤ years after the 

examination of RT-PCR obtained 12 

(31.5%) positive research subjects infected 

with Norovirus. 

 There is significant result in 

relation between the level of acute 

diarrhea and Norovirus infection that 

examinated by Vesikari score.  
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