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ABSTRACT 
Background: Acute gastroenteritis (AGE) is still one of the leading causes of hospitalisation and is regarded as having the 
second-highest burden of all infectious diseases. Understanding the microbiological cause of diarrhoea and how it relates to 
how long a patient stays in the hospital is crucial for the adoption of effective public health policies to reduce these diseases 
and, in many circumstances, for the right treatment. Objective: To investigate the epidemiology, clinical, and operational 
characteristics of AGE in hospitalized children in a tertiary pediatriccenter in Raipur, India. Methods: In this retrospective 
study we evaluated the 1120 paediatric patients who were admitted to the treatment of AGE between February 2021 and 
January 2023 and were younger than 14 years. We identified the microbial (causative agent), clinical (major symptoms)  and 
functional aspects (Length of hospitalization) of gastroenteritis. Results: Mean age of the patients admitted for AGE was 9.5 

years. Majority of patients were from the age group of 0 to 2 years old (55.5%). Vomiting and diarrhoea were the most 
frequent AGE symptoms. Microbial characterization report showed 172 samples with positive microbial growth. Out of 172 
instances, 59 (34.3%) had bacterial pathogens, 110 (64%) had viral pathogens, 3 (1.7%) had protozoa. Salmonella was the 
most frequent bacteria and rotavirus was common causative virus for AGE. Length of hospitalization was more in viral AGE 
than bacterial one and it was also highest in 0-2 years age group and lowest in 10-14 years age group. Conclusion: 

According to this study, rotaviruses and Salmonella species were the most prevalent AGE pathogens in paediatric hospital 
patients. Although it was longer in viral AGE, the gender and age of children with AGE did not affect how long they stayed 
in the hospital. 
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INTRODUCTION 

In underdeveloped nations, diarrheal illness continues 

to be a major source of morbidity and mortality in 

young children [1]. It is characterised by vomiting, 

diarrhoea, and stomach pain, which in extreme cases 
can result in hypovolemic shock, dehydration, and 

mortality [1]. Three to five billion children are 

affected by gastroenteritis annually, and it causes 1.5 

to 2.5 million deaths annually, or 12% of all fatalities 

in children under the age of five [2]. Acute 

gastroenteritis (AGE) causes 300 fatalities annually in 

affluent nations [2].  

An infectious illness known as acute gastroenteritis is 

described as causing a brief inflammation of the 

mucous membranes in the stomach and/or intestines 

[3]. The signs and symptoms of AGE can range from 

mild to moderate, and they can include one or more of 

the following: vomiting, diarrhoea, stomach pain, loss 

of appetite, fever, and blood in the stool [4]. 
Dehydration and coinfection are two AGE 

complications. Severe dehydration in some severe 

cases of acute gastroenteritis might result in 

hypovolemic shock or even death [5]. An accurate 

understanding of the relative relevance of the 

numerous etiological agents, particularly in relation to 

the disease burden in different age groups, is essential 

for the effective control of diarrheal disease in any 

community. 
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Adenovirus, astrovirus, and rotavirus are the next 

most frequent etiological agents for AGE globally [6]. 

Only one long-term study (spanning over 6 years) has 

described annual changes in the prevalence of 

pathogens, and there are comparatively few 
comprehensive studies of the viral, bacterial, and 

parasite aetiology of severe acute diarrhoea in 

children admitted to hospitals in affluent nations [7] 

and [8]. The cause of human amoebiasis is the 

intestinal protozoan parasite Entamoeba histolytica. 

This parasite infection is a significant contributor to 

morbidity and mortality, as well as to 50 million cases 

of invasive illness [9] and almost 70,000 global 

fatalities per year [10]. The National Institute of 

Health has classified E. histolytica and Giardia 

lamblia as category B priority biodefense pathogens 

because of their low infectious doses and potential for 
spread through tainted food and water supplies in the 

United States [11]. Parasitic infections are a social and 

economic issue in developing nations, with more 

severe illness being linked to early age, malnutrition, 

and immunosuppression [12]. Additionally, there was 

a link between the etiological component and 

hospitalisation. The duration of stay was longer 

following a salmonella infection than following other 

pathogenic diseases. 

Only a few studies have been published that have 

shown a variety of diarrheal enteropathogens, 
including bacterial, viral, and parasite ones. Previous 

research has largely concentrated on a single cause of 

diarrhoea [13]. To the best of our knowledge, no 

studies have looked into the causes of paediatric 

gastroenteritis in Chhattisgarh, India, or how long it 

lasts in hospitals. In our cross-sectional study, we 

looked at the length of hospitalisation in connection to 

the gender, age, and characteristics of children with 

gastroenteritis as well as the characteristics of 

gastroenteritis in children. Additionally, we sought to 

link several causative agents to the length of stay in 

kids with AGE. 
 

MATERIALS AND METHODS 

STUDY DESIGN 

The investigation was conducted in a retrospective 

cross-sectional manner. The information was gathered 

over a two-year period from known gastroenteritis 

cases. Additionally, the study was cross-sectional in 

nature because there were no follow-ups and all the 

information on the study participants was gathered in 

a limited window of time. At Children's Hospital, 

Raipur, where the study was done, there are more over 
5000 paediatric emergency room visits and about 800 

admissions every year. According to the electronic 

statistics, 1550 individuals were hospitalised to the 

hospital in 2021 and 2022 as a result of 

gastroenteritis. 

 

PATIENT SELECTION 

Consecutive nonrandomizing sampling was the 

method of sampling utilised in the investigation. 

Patients with acute gastroenteritis who were 

hospitalised to a children's hospital between February 

2021 and January 2023 and were younger than 14 

years old served as the denominator. We identified the 

clinical, epidemiological, and functional aspects of 
gastroenteritis. 

 

INCLUSION CRITERIA 

1120 patients under the age of 14 who were diagnosed 

with AGE and were hospitalised to the paediatric 

department between February 2021 and January 2023 

were chosen for the study based on the inclusion 

criteria. AGE was characterised as experiencing 

diarrheal symptoms (loose or watery stools more than 

three times per day) and/or vomiting for a whole 

week. 

 

EXCLUSION CRITERIA  

This included people who had a chronic condition 

coexisting with them, such as chronic kidney disease, 

chronic liver disease, chronic inflammatory bowel 

disease, prolonged use of steroid therapy, 

malnutrition, cancer, cerebral palsy, 

immunosuppression or immunodeficiency. The study 

also excluded participants with any known past 

infection of the respiratory tract, including tonsillitis, 

pharyngitis, laryngitis, sinusitis, otitis media, and 

severe acute respiratory syndrome. Children who had 
undergone any previous gastrointestinal procedures 

were also excluded. 

 

DATA COLLECTION 

The data was gathered by the co-investigator 

clinicians (including a paediatrician, a pathologist, 

and a microbiologist) and included all the variables 

required for this investigation. Age, gender, past 

medical history, surgical history, and any occurrence 

of signs or symptoms, such as diarrhoea, fever, 

nausea, vomiting, abdominal discomfort, or bloody 

stools, were the significant factors. Stool analysis was 
also done. In addition, the length of hospitalisation 

was recommended as the outcome variable, which 

was then connected to the pathogen type. It was 

calculated from the date of admission to the date of 

discharge. We decided that patients' direct agreement 

was not necessary because the study was 

retrospective. 

 

STATISTICAL ANALYSIS 

A for-purchase version of the Statistical Package for 

the Social Sciences (SPSS for Mac, version 23.0) was 
used for the statistical analysis. For continuous 

variables, data were reported as mean standard 

deviation (SD), while for categorical variables, 

percentage was used. Depending on the type of data, 

several statistical tests were applied, and a p-value of 

0.05 was regarded as statistically significant. 
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RESULTS 

A total of 1120 patients with acute gastroenteritis were 

enrolled during the study period, with ages ranging 

from 2 months to 14 years and a median age of 9.5 

years. Of these children, 635 (56.7%) were male and 
485 (43.3%) were female. The group with the highest 

risk of hospitalization with AGE was children aged 

from 0 to 3 years. Out of the 1120 patients, 884 

patients (78.9%) had received the rotavirus 

vaccination. The demographic details of all cases are 

listed in Table 1. Majority of patients were from the 

age group of 0 to 2 years old (55.5%).  

Description of the clinical symptoms experienced by 

children with gastroenteritis reveals that vomiting 

(88.1% of cases) and diarrhoea (85.2% of cases) were 

the most frequent AGE symptoms. In contrast, 

abdominal distention was the least frequent (2.5%). 
The number of patients admitted in the wetter months 

of the year (June to October) was roughly twice as 

high as that of patients admitted in the winter or 

summer (November to May), according to the overall 

hospital admissions data for AGE. 

 

Table 1: Demographic details of children with acute gastroenteritis 

Variable Frequency % 

Gender 
  

Male 635 56.7 

Female 485 43.3 

Age at diagnosis (years) 
  

0 to 2 622 55.5 

2 to 5 318 28.4 

5 to 10 116 10.4 

10 to 14 64 5.7 

Vaccination taken for rotavirus 
  

Yes 884 78.9 

No 236 21.1 

Past medical history 
  

Yes 215 19.2 

Complex 61 28.4 

Not complex 154 71.6 

No 905 80.8 

 

MICROBIAL CHARACTERISATION OF AGE 

Out of 1120 patients, stool samples were taken from 
739 (66%), of which 172 (23.3%) were positive and 

567 (76.7%) were negative for viral and bacterial 

infections. Out of 172 instances, 59 (34.3%) had 

bacterial pathogens, 110 (64%) had viral pathogens, 3 

(1.7%) had protozoa, and 3 (1.7%) had two pathogens 

detected simultaneously. Figure 2 presents the sample 

outcomes. Salmonella was the most frequent pathogen 

found in the 59 stool samples that tested positive for 

bacteria; it was found in 28 patients (16.3%) and was 
followed by Klebsiella in 11 individuals (6.4%). 

Rotavirus was discovered in 87 samples (50.6%) and 

astrocytic virus in 15 samples (8.7%) out of 172 virus-

positive cases. We also found Shigella (2.9%), 

Aeromonas (4.1%), and Escherichia coli (4.6%), with 

Adenovirus (4.6%) and Blastocyst hominis (1.1%) 

being the least common pathogens found. 

 

Table 2: Types of pathogens in the positive results 

Enteropathogens Name of species Frequency % 

Bacteria (59) Salmonella 28 16.28 

 Klebsiella pneumonia 11 6.40 

 

Escherichia coli 8 4.65 

 Aeromonashydrophila 7 4.07 

 Shigella 5 2.91 

Protozoa (3) Blastocyst hominis 2 1.16 

 

Entamoeba histolytica 1 0.58 

Virus (107) Rotavirus 87 50.58 

 

Astrovirus 15 8.72 

 

Adenovirus 8 4.65 

Total  172 
 

According to the length of hospitalisation (in days), the factors of gender, age at diagnosis, and sample taken 

were compared (Table 3). With p-values of 0.778 and 0.195, respectively, it was discovered that gender and age 

at diagnosis were statistically unimportant for the length of hospitalisation. It was discovered that the period of 
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hospitalisation was longer for those who had a culture performed compared to those participants who did not (p 

0.001). 

 

Table 3: Length of hospitalization (in days) with gender and age at diagnosis (in years). 

Gender No of Subjects Length of hospitalization 

Gender 
  

Male 635 11.7±5.8 

Female 485 12.3±6.4 

Age at diagnosis (years) 
  

0 to 2 622 15.2±8.2 

2 to 5 318 13.6±7.3 

5 to 10 116 13.2±8.1 

10 to 14 64 9.5±7.5 

Type of pathogens   

Bacterial 59 11.2±6.3 

Viral 107 17.3±6.5 

 

DISCUSSION 
In this study, children hospitalised in a tertiary 

paediatric facility in Raipur, India, were examined for 

epidemiological, clinical, and operational aspects of 

AGE. In children with AGE at discharge, our study 

found no correlation between gender or age and 

length of hospital stay. According to our research, 

children with viral viruses spent more time in the 

hospital than kids whose cultures showed bacterial 

origins. Vomiting and diarrhoea were the most 

common signs of AGE in children, although 

abdominal distention was less common. Fever and 
anorexia were the main clinical symptoms of AGE, 

according to a global survey done in Taiwan [14].  

In this study, rotavirus was found to be the major 

cause of paediatric gastroenteritis (AGE) among 

children who were hospitalised. Local and worldwide 

investigations [15] revealed that the main viral culprit 

causing AGE was the rotavirus. Children under the 

age of five bear the brunt of the rotavirus sickness. 

Nevertheless, rotaviruses were found to be the cause 

of severe AGE, and none of the patients had a 

condition that would have increased their risk of 
developing enteric infection or predisposed them to it. 

These older children presented to the hospital with 

clinical symptoms that required treatment and 

admission. Contrary to findings for experimental 

animals, in which clinically obvious diarrhoea is 

uncommon after the first few weeks of birth [16], this 

suggests that age does not inevitably result in 

physiological resistance to disease in humans. In 

earlier investigations, the frequency of astroviruses 

was understated. Three to four percent of children 

referred to the hospital with severe diarrhoea had 

astrovirus infection, according to a year-long study 
done in 1995 employing an astrovirus-specific cDNA 

probe [17]. Astrovirus was also found to be the culprit 

responsible for AGE. 

Salmonella was the bacterial infection that caused the 

most problems. This outcome is consistent with a 

prior Taiwanese investigation [14] that discovered 

Salmonella to be the most frequent cause of bacterial 

AGE. AGE can also be brought on by other diseases. 

As an illustration, Entamoeba histolytica was listed as 
the main contributor of AGE in Lebanon [18]. 

Individual pathogen prevalence varies greatly by 

geographic location and selection parameters. Mixed 

infections with parasites are uncommon. 

This research had several restrictions. First, a single-

center investigation was used to gather the data for 

our study. The results of this study cannot, therefore, 

be used at the regional or national level. Second, the 

number of cases admitted and the length of their stays 

may have been affected by variations in clinical 

practise among doctors. Third, aside from rotavirus, 
several viral diseases were left out of this study, 

including norovirus, astrovirus, and enteric-type 

adenovirus. This is because these tests need to be 

specifically ordered by the doctor at the time of 

admission based on their clinical judgement. 

 

CONCLUSION 

The study found that the two AGE pathogens that 

were most common in pediatric hospital patients were 

rotaviruses and Salmonella species. The length of stay 

in the hospital was unaffected by the children's gender 
or age, despite being longer in viral AGE. 
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