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Abstract
Aims Gastroenteritis is a digestive disorder among children with symptoms of abdominal cramps, diarrhoea, and vomiting. This
study aimed to determine the prevalence of gastroenteritis in children in the Bannu district in 2019, and also contributed for
adopting preventive measures to reduce mortality in children.
Subject and methods A retrospective study was conducted to determine the prevalence of gastroenteritis in children in Bannu.
The data were collected from official registers of admission maintained in the children wards in the Women and Children
Hospital, Bannu. Patients with symptoms of gastroenteritis at the outpatient department were admitted to one of the children
wards.
Results Overall, 1456 children—897 (61.4%) males and 559 (38.6%) females—suffered from gastroenteritis during the study
period. The age group ≤6 months demonstrated the highest share (37.8%), followed by >6 m ≤ 1y (35.5%), >1y ≤ 2y (15.8%),
>2y ≤ 5y (7.3%), >5 ≤ 10y (3.2%), and > 10y ≤ 15y (0.4%). Overall, 89.1% of cases were from children ≤2 years old and 96.4%
of cases were attributed to children ≤ 5 years of age. April demonstrated the highest percentage of prevalence of 17.7, followed by
May (13.5%), November (13%), June (11.7%), September (10.4%), October (9.8%), July (9.5%), August (8.4%), March (3.4%),
and February (2.6%). The age group ≤6 m was the dominant group during February through May and was replaced by the age
group >6 m ≤ 1y during August through November.
Conclusion Gastroenteritis showed a reduced prevalence when shifted from lower to higher age groups. Being male and age
group ≤6 m showed the highest prevalence of gastroenteritis with the peak of disease in April. Further research is needed to
determine the cause-based prevalence of different gastroenteritis cases in the study area.
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Introduction

Gastroenteritis is an infectious disease and inflammation of
the mucus membrane of the gastrointestinal tract, including
the stomach and intestines (Jones et al. 2007; Chow et al.
2010; Schlossberg 2015). Gastroenteritis in children has three
main causes: bacterial, viral, and parasitic agents (Johargy
et al. 2010). The viruses include rotavirus, norovirus and co-
ronavirus; bacteria include E. coli, Salmonella, Shigella, and
Vibrio; parasites include Giardia lamblia and Entamoeba
histolytica; and chemicals such as toxins (Elliott 2007;

Chow et al. 2010). However, Shigella is the most common
cause of bloody diarrhea in young children in developing
countries (WHO 1994; Ozmert et al. 2011). Poor sanitation
and inadequate personal hygiene are the main sources for
spreading the intestinal parasites responsible for gastroenteri-
tis, which are widely prevalent in developing countries
(Ahmed et al. 2012).

The disease is characterized by vomiting and diarrhea
(Chow et al. 2010; Eckardt and Baumgart 2011), nausea,
stomach pain, fever, headache, loss of appetite and weight,
and sweating (Jones 2003; Johargy et al. 2010). It is a water-
and food-borne infection. The disease is spread through eating
contaminated food, including improperly prepared food, or
drinking contaminated water and other liquids, sharing per-
sonal objects/close contact with a person who is infected, and
handling pets and other animals (Ciccarelli et al. 2013).
Gastroenteritis is one of the most common illnesses in humans
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worldwide (Johargy et al. 2010; Okitsu-Negishi et al. 2004).
The disease is the major/leading cause of mortality globally,
particularly in children under 5 years of age (King et al. 2003;
Okitsu-Negishi et al. 2004; Zamir et al. 2006; Onyon and
Dawson 2018).

Approximately 70% of episodes of acute gastroenteritis in
children are due to a virus (Webb and Starr 2005; Chow et al.
2010), and rotavirus is the most common virus causing the
disease (Chow et al. 2010; Afzal et al. 2010). Both rotavirus
and norovirus are dominant among viral causes of acute gas-
troenteritis. Bacterial infection accounts for 10 to 20% of all
the acute gastroenteritis (Elliott 2007; Chow et al. 2010).
Acute gastroenteritis is more prevalent in children than adults
(Jeffs et al. 2019). The disease is responsible for millions of
deaths each year in pediatric patients, particularly in children
under 5 years old worldwide (Elliott 2007; Black et al. 2010;
Pieścik-Lech et al. 2013; Sultan and Hassan 2018), because of
severe dehydration and loss of minerals from the body as a
result of rapid-onset diarrhea (Zaidi and Smith-Morris 2015).
Rotavirus gastroenteritis is the leading cause of severe acute
gastroenteritis in children worldwide and is associated with
high hospitalization and mortality rates in children younger
than 5 years of age (Choi et al. 2013). In 2015, there were
two billion cases of gastroenteritis, resulting in 1.3 million
deaths globally (GBD 2015).

Africa and South Asia had most of the diarrheal infections
that led to a total 10% mortality in children (800,000 mortal-
ities) worldwide (Liu et al. 2012; Alam et al. 2015). South
Asia demonstrated 32% annual mortality out of an annual
7.6 million deaths globally because of diarrhea in children
(You et al. 2010; Carvajal-Velez et al. 2016; Sohail and
Neupane 2019). It is the second leading killer disease in
low-income countries, including Pakistan, among infants
and children <5 years (Black et al. 2010; Zaidi and Smith-
Morris 2015). Pakistan demonstrated the highest rates of
under-five children deaths among the 18 countries of the
Eastern Mediterranean region, accounting for 464,886 annual
deaths (Black et al. 2010; Alam et al. 2015). Rotavirus is the
major cause of high disease burden of gastroenteric infections
in Pakistan (Alam et al. 2013), and the country ranks fifth
among the 15 developing countries that account for 73% of
all diarrheal mortality in children less than 5 years of age
globally (Boschi-Pinto et al. 2008). Treatment of the disease
involves taking oral rehydration solution (oral rehydration
therapy) and/or injecting intravenous fluids (intravenous
fluid therapy). This is the first study undertaken in Khyber
Pakhtunkhwa particularly in its southern part comprising
Kohat, Karak, Bannu, Lakki Marwat, Dera Ismail Khan, and
Tank districts. The aim of this study was to determine the
prevalence of gastroenteritis/acute gastroenteritis in children
in Bannu during February 2019 through November 2019 and
to contribute to the policy makers for their future planning of
healthcare policies, creating awareness about the disease in the

general population, and in adopting preventive measures to
reduce child mortality because of gastroenteritis in Bannu.

Materials and methods

Patient diagnosis and hospitalization

The patients visiting the Women and Children Hospital,
Bannu undergo clinical diagnosis of gastroenteritis/acute gas-
troenteritis based on a person’s signs and symptoms (Eckardt
and Baumgart 2011), including diarrhea, nausea, vomiting,
and abdominal cramps. Those found with the symptoms are
admitted to either child wardA or B. Patients admitted into the
ward had their personal information recorded, including
name, sex, age, and home address in the official registers
maintained by the ward in-charge.

Data collection and data management

The data were collected from the official admission registers
of both children A and B wards maintained by the ward in-
charges. The register contains the patient name, gender, age,
and home address of all 1456 children admitted, comprising
897 males and 559 females. The register data was in uncon-
solidated form, as monthly consolidated reports were not pre-
pared. I prepared the consolidated report for each month for
the study period. The data were classified into six age groups
of children: ≤6 m, >6 m ≤ 1y, >1y ≤ 2y, >2y ≤ 5y, >5 ≤ 10y,
and > 10y ≤ 15y.

Statistical analysis

The data were analyzed using Pearson’s chi-squared tests and
Fisher’s exact tests (p = 0.05), followed by the post hoc test for
pairwise comparisons. The chi-squared tests and Fisher’s ex-
act tests were conducted to know significance of gender by
months/age by months.

Results

The chi-squared tests (X2 = 9.268, df = 9, p value = 0.4129)
and Fisher’s exact tests (p value = 0.4118) showed gender
by months were not significant. The chi-squared tests for
age by months demonstrated (X2 = 59.352, df = 45, p value =
0.0742) not significant. Nevertheless, the Fisher’s exact tests
for age by months was (borderline) significant: p = 0.04798.
However, none of the post hoc pairwise comparisons were
significant.
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Gender wise distribution of gastroenteritis

The male children showed higher prevalence of overall gastro-
enteritis than female children in all months of the study period
(Table 1); males accounted for 897 (61.6%) cases out of 1456
cases of overall gastroenteritis. While acute gastroenteritis
showed seven out of nine months with males as the dominant
group, and overall, males accounted for 112 (60.2%) cases out
of the 186 cases of acute gastroenteritis (Table 2).

Age wise distribution of gastroenteritis

Age groups play an important role in the overall prevalence of
gastroenteritis (both acute and nonacute gastroenteritis) as
well as only acute gastroenteritis because the prevalence of
the disease steadily decreased (Tables 1 and 2) as the children
aged, i.e., when age shifted from ≤6 months toward >10y ≤
15y. The children of age group ≤6 months are the dominant
group with 37.8% overall prevalence of gastroenteritis, while
age group >10y ≤ 15y showed the lowest prevalence of the
disease at 0.4% (Table 1). Similarly, acute gastroenteritis also
showed the same pattern of age wise distribution (Table 2)
with the highest in age group ≤6 months (34.9%) and the
lowest in age group >10y ≤ 15y (0%).

Month wise/seasonal distribution of gastroenteritis

Monthly/seasonal variation in prevalence exists in overall gastro-
enteritis as well as acute gastroenteritis (Tables 1 and 2). April (late
spring) demonstrated the highest number of cases of overall gas-
troenteritis (17.7%), and the lowest number of cases 38 (2.6%)
were reported in February (late winter) in children (Table 1). Thus,

the prevalence of the disease steadily increased from late winter
though late spring, followed by steadily decreased from early
through late summer, i.e., during May–August. The prevalence
of the disease increased once again in November (late autumn/
early winter) with 189 cases (13%). Nevertheless, the study report-
ed acute gastroenteritis with a peak in November (89 cases:
47.8%) and demonstrated steadily reduced prevalence from spring
through summer, i.e., duringMarch–June (Table 2), followed by a
sudden increased prevalence during summer, July–August.
March, April, September, and October showed more or less sim-
ilar distribution of acute gastroenteritis.

Age groups-based month-wise/seasonal comparison
of the prevalence of gastroenteritis

The age group ≤6 m was the dominant group among all the
age groups during February throughMay and in July (Table 1,
Fig. 1).While age group >6m ≤ 1y was the dominant group in
June and during August through September. Thus, the disease
was more prevalent in the late winter and early spring in chil-
dren ≤ 6 m old compared to other age groups and similarly age
group of >6 m ≤ 1y revealed higher prevalence of the disease
during late summer through autumn compared to the remain-
ing age groups. The age group of >1y ≤ 2y showed higher
prevalence of gastroenteritis in all months compared to the
children of age groups >2y ≤ 15y.

Discussion

In Pakistan, very little research has been conducted regarding
gastroenteritis. Very few studies have explored the viral

Table 1 Prevalence of gastroenteritis (including acute gastroenteritis) in children in Bannu district in 2019

Mon M F Age groups (months or years) T %

≤6 m >6 m≤1y >1y≤2y >2y≤5y >5≤10y >10y≤15y

Febru 25 13 19 9 6 4 0 0 38 2.6

March 32 18 22 15 8 4 1 0 50 3.4

April 166 92 119 77 39 16 6 1 258 17.7

May 127 70 83 68 24 14 7 1 197 13.5

June 106 65 67 69 26 6 2 1 171 11.7

July 88 50 53 48 17 15 4 1 138 9.5

Augus 79 43 38 43 22 12 7 0 122 8.4

Septe 85 66 43 60 29 11 8 0 151 10.4

Octobe 75 67 42 52 29 8 9 2 142 9.8

Novem 114 75 64 76 30 16 3 0 189 13

Total 897 559 550 517 230 106 47 6 1456 100

% 61.6 38.4 37.8 35.5 15.8 7.3 3.2 0.4 100 –

M, male, F, female, T, total children, m, month, y, year. Both Pearson’s chi-squared tests and Fisher’s exact tests (p = 0.05) did not showed significant
difference in age by month. Nevertheless, the Fisher’s exact tests for age by months was (borderline) significant (p = 0.04798)
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etiology for gastroenteritis and a majority have focused only
on the rotavirus in the country (Iftikhar et al. 2012; Tamim
et al. 2013; Alam et al. 2015).Most of the studies conducted in
Pakistan, including Khyber Pakhtunkhwa, were based on mo-
lecular epidemiology, i.e., prevalence of viruses such as rota-
virus causing gastroenteritis.

Thus, literature is not available on the general epidemiolo-
gy of gastroenteritis/acute gastroenteritis in children in the
country, particularly in Khyber Pakhtunkhwa (KP).
Therefore, the present study is the first undertaken in the KP
to fill the gap in knowledge. Nevertheless, we can compare
our results with the prevalence of gastroenteritis in other
countries.

The present study found males showed higher prevalence
of the disease compared to females. Kazi et al. (2014) collect-
ed 6679 stool samples from hospitalized children under five
years of age with severe acute watery diarrhea in the cities of
Karachi, Lahore, Rawalpindi, and Peshawar and found 58.7%
(1196) of the positive results among children for rotavirus
were males.

The highest number of cases of acute gastroenteritis were
reported in November and the lowest during May–June in the
present study.While Saluja et al. (2014) recorded overall 4711
cases of acute severe gastroenteritis with the highest preva-
lence in May 2012 and the lowest number of cases in April
2011 in India. They also recorded the northern, southern,

Table 2 Prevalence of acute
gastroenteritis (age) in children in
Bannu district in 2019

Mon M F Age groups (months or years) T %

≤6 m >6 m≤1y >1y≤2y >2y≤5y >5≤10y >10y≤15y

March 8 7 4 5 3 1 2 0 15 8.1

April 9 3 9 1 1 0 1 0 12 6.5

May 2 1 2 0 1 0 0 0 3 1.6

June 2 0 1 1 0 0 0 0 2 1.1

July 11 8 5 5 1 2 1 0 19 10.2

Augus 16 6 8 7 3 2 2 0 22 11.8

Septe 3 6 1 3 4 0 1 0 9 4.8

Octobe 6 9 6 4 2 3 0 0 15 8.1

Novem 55 34 29 28 20 10 2 0 89 47.8

Total 112 74 65 58 35 19 9 0 186 –

% 60.2 39.8 34.9 31.2 18.8 10.2 4.8 0 – –

M, male, F, female, T, total children, m, month, y, year
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Fig. 1 Monthly percentage age-
wise prevalence of gastroenteritis
in children in Bannu from
February through November
2019
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eastern, and western parts of India reported the highest
numbers of cases in June, July, May, and June, respectively,
and recorded the lowest number of cases in March, August,
April, and November, respectively. The prevalence of
gastroenteritis continuing from February to November was
supported by Kawai et al. (2012) and Alam et al. (2013),
who found rotavirus year-round. Similarly, Bishop (1996) al-
so concluded that rotavirus infections exist throughout the
year in tropical areas. The present study demonstrated
89.1% of the overall gastroenteritis prevailed in the children
of age ≤ 2 years and is supported by Alam et al. (2013), who
recorded higher prevalence of rotavirus among the children
hospitalized between 12 and 17 months of age. Furthermore,
Qazi et al. (2009) found most of the rotavirus infections
among children less than 12 months of age in low income
communities of Karachi. This variation might reflect a differ-
ent study design and target population.

The rate of prevalence of gastroenteritis age-wise showed a
steady decrease when age shifted from lower to higher ages.
The present study reported 73.3% overall gastroenteritis in the
children aged ≤ 12 months, followed by 15.8% in age > 1y ≤
2y, and 7.3% in age >2y ≤ 5 and was supported by Kazi et al.
(2014), who found 60.9% of children with rotavirus were ≤
12months old in Pakistan, followed by 26% children between
12 to 23 months, and 13.1% of children between 24 to
59 months. The present study also reported 96.4% prevalence
of the disease in children aged ≤5 y and was supported by
Wildi-Runge et al. (2009), who also recorded 94% of RV
hospitalizations of children <3 years of age.

The current study investigated and found April through
June and November to be the peak season of the disease
with the highest prevalence in April and was supported by
Van Lierde et al. (1989) who found that adenovirus causing
gastroenteritis occurred mostly in children less than 3 years
old with the peak incidence of virus in April. However, in
contrast the peak prevalence of severe rotavirus in Iran was
reported in September through January; in China during
November through January (Eesteghamati et al. 2009); and
in India during December to February (Mullick et al. 2014;
Satter et al. 2017). Alam et al. 2015 found that diarrhea in
Pakistan is associated with several virus strains: rotavirus con-
tributes the highest (66%) among the enrolled children,
followed by parechovirus (21%), norovirus (19.5%), and
astrovirus (8.5%). Previous studies demonstrated astrovirus
and norovirus prevalence in Pakistan was 11% and 10%, re-
spectively, based on stool samples collected during 1990–
1994 (Phan et al. 2004). Similarly, a study conducted by
Phan et al. (2004) found norovirus prevalence in children ad-
mitted to Civil Hospital, Karachi. In addition, Phan et al.
(2004) and Alam et al. (2013) found astrovirus, during the
1990s and in 2013, respectively, focusing on gastroenteritis
patients fromKarachi and Rawalpindi, respectively. Rotavirus
infections accounted for one third of children hospitalized

with severe gastroenteritis in urban centers in Pakistan (Nisa
and Ahmad 2018). Pakistan’s Extended Program of
Immunization (EPI) decided to incorporate rotavirus vaccine
as a part of EPI in Pakistan from Nov 2016 (Nisa and Ahmad
2018). Peak age of rotavirus diarrhea in children is 3 months
to 2 years (Bass 2004; Afzal et al. 2010).

Anandan et al. (2014) investigated and found that of 626
stool samples from older children and adults (>12 years of
age) screened, 8.4% were initially positive for rotavirus with
gastroenteritis by antigen detection in southern India. Mullick
et al. (2014) found 47.5% cases were positive for rotaviruses.
The peak in incidence (70–80%) was reported during the win-
ter season (December–February). The age group of 6–
12 months followed by 12–24 months of children revealed
the highest rotavirus positivity both for severe or mild diarrhea
cases. In New Zealand, Jeffs et al. (2019) found from 1997 to
2015, 56.4% of non-viral gastroenteritis hospitalized children
were male aged <15 years.

Johargy et al. (2010) found that of 270 stool samples tested
for gastroenteritis from different hospitals of Makkah and
Jeddah in Saudi Arabia, 90 (33%) had viral etiology, of which
rotavirus type A (serotype G) accounted for 60 (22%) cases,
adenovirus in 20 (7%), followed by astrovirus in the remain-
ing 10 (4%) patients. Thirteen (5%) were of bacterial origins
of which nine (3%) were Salmonella species, four (2%) were
Shigella species, and only three (1%) of the samples were
positive for Giardia lamblia. Nevertheless, the present study
does not deal with the causes of gastroenteritis as viral or
nonviral.

Ahmed et al. (2012) reported that out of 237 examined
fecal samples of gastroenteritis patients at District
Headquarter Hospital Gilgit laboratory, 60% of patients were
males with higher prevalence in the age group (1 ≥ 5 y) as
compared to others infected with different protozoan and hel-
minth parasites, including four types of helminth viz., the
highest frequency 22.8% (Ascaris lumbricoides), followed
by 4.6% (Hymenolepis nana), 2.5% (Trichurus trichiura),
1.7% (Taenia saginata), and two types of protozoan parasites:
the highest frequency 19.8% of Giardia lamblia, followed by
2.5% (Entamoeba histolytica). There were 1.7% of mixed
infestations of A. lumbricoides and T. trichura, while 0.8%
had A. lumbricoides and G. lamblia.

Sadiq et al. (2019) described 500 stool samples of patients
with symptoms of acute diarrhea withC. jejuni accounting for
48.2% and campylobacter for 52% of all studied cases. The
median age of children with both rotaviruses A (RVA) and
C. jejuni infection was 6–11 months. The prevalence of RVA
was high in winter months, while C. jejuni was high in sum-
mer over a 1-year study period. The overall results have dem-
onstrated the high prevalence of C. jejuni in Rawalpindi and
Islamabad (Pakistan) in 2014.

Children particularly in the developing countries are at high
risk of the disease (Chow et al. 2010). This may be because
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parasites and Escherichia coli infections are more prevalent in
less developed nations relative to in the industrialized coun-
tries, where a virus is the major cause of the disease (Kapikian
1993). Lack of immunity contributes to higher risk of infec-
tion in children (Singh 2010), particularly those ≤5 years, and
thus they are more vulnerable to the disease. While, the de-
velopment of immunity contributed to the lower rate of gas-
troenteritis among the older children or the adults (Eckardt and
Baumgart 2011). Gastroenteritis also has non-infectious
causes (Singh 2010), and therefore one of the reason of the
highest prevalence of the disease in children age ≤ 6 m and the
higher concurrence of the disease in males is because of the
fact that mothers usually feed their babies, particularly males,
with lactose containing food. Thus, males are exposed to the
disease more compared to female children. The highest prev-
alence of the disease in April (Table 1) is because of the pre-
monsoon rainfall in Bannu in March. Water becomes contam-
inated during the rainy season, resulting in the common out-
breaks at this time (Webber 2009). Furthermore, hot and hu-
mid weather also contributes to the rise of gastroenteritis in-
fection, and hence after March the steady increase in temper-
ature helps bacteria to grow faster and leads to the high prev-
alence during April through June.

The unawareness/ignorance among parents in Pakistan is
the key factor contributing to the high children mortality of
those aged less than 5 years. Unsanitary conditions result in
fecal to oral transmission such as failure to wash hand before
using food and failure to properly dispose of feces (Elliott
et al. 1996; Zaidi and Smith-Morris 2015), feeding young
ones with improperly boiled milk instead of using mother’s
milk, not cleaning/sterilizing bottle before using milk, no
proper control of flies (vector), and so on. Acute gastroenter-
itis is spread via fecal-to-oral transmission (Jorge et al. 2010).
Thus, improvement of sanitary conditions, health education,
and nutrition contribute to preventing the disease (Bajolet and
Chippaux-Hyppolite 1998). The treatment involves oral rehy-
dration therapy (major treatment), use of antiemetic and
probiotics; nevertheless, the severe dehydration is treated
with intravenous (IV) therapy (Onyon and Dawson 2018).

Conclusion and recommendations

The present study analyzed epidemiological changes in the
prevalence of gastroenteritis according to age, sex, and
month/season wise. Male children were the dominant group
in all months, with 61.4% cases of gastroenteritis compared to
female children. Both age and season determined the preva-
lence of disease in children in the Bannu district, as the rate of
prevalence of the disease decreased with the increase in age of
the children as we shift from ≤6 m toward >10y ≤ 15y, with
the highest in the former (37.8%) and lowest in the latter
(0.4%). While late spring (April) and early and mid-summer
(May–June) and November showed peak prevalence of the

disease. Children ≤5 years of age had the largest share of cases
(96.4%), and 89.1% of the cases were reported in children ≤
2 years of age.

Low immunity in the children and an unhygienic way of
life are the primary factors contributing to the high prevalence
of the disease in the study area. It is recommended that breast-
fed infants continue to be nursed in the usual fashion.
Moreover, to improve efficacy, mass vaccination of children
through a national immunization program is required.
Furthermore, educating people to create mass awareness in
them of the causes and sources of the high rate of the disease
and use of preventive measures and adopting hygienic prac-
tices such as by encouraging children and their caretakers to
wash their hands and teaching them to avoid improperly
stored foods and contaminated water should be carried out
to aid in effective disease management and prevention of large
scale outbreaks.

Limitations

The current study only has a general description of the gastro-
enteritis in children in Bannu during the study period and does
not encompass the cause (etiology) based prevalence of the
disease. Therefore, future studies are needed to determine the
etiology of the disease to determine the prevalence of the
origin of the disease: viral-, bacterial-, and parasitic-based
gastroenteritis, for a more exact picture of the disease and to
more effectively control gastroenteritis in the study area.
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