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Effectiveness of Probiotic Supplementation in Reducing
the Duration and Recurrence of Acute Diarrhea in
Children Under Five Years: A Retrospective Study

Abstract: Background: Acute diarrhea is a major cause of morbidity
and mortality among children under five years of age, particularly in
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probiotics may be an effective adjunct to standard management in
improving clinical outcomes in pediatric diarrheal illness.
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INTRODUCTION

Acute diarrhea is among the major causes of
morbidity and mortality in children below the age of
five years, especially in the developing world [1]. It is
typified by the passage of three or more loose or
watery stools in any 24-hour period and is usually

associated with viral, bacterial, or parasitic infections
[2]. Diarrheal diseases are associated with a
considerable share of hospitalizations among children
worldwide and are also a major cause of child
mortality, particularly in those parts of the world
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where access to clean water, toilets, and health centers
is restricted [3]. Children below the age of five are
highly susceptible to the disease because of an
inadequate immune system, malnutrition, and
susceptibility to infectious diseases. The global health
estimates indicate that diarrheal diseases are still a
leading cause of death among children under the age
of five, especially in countries that are low- and
middle-income countries [4]. Despite the immense
gains in mortality rates by way of enhancing the health
of the people and the oral rehydration therapy, the
adverse effects on the mortality rates are still heavy.
Repeated bouts of diarrhea in most regions in Asia
and Africa lead to chronic malnutrition, stunting, and
poor immune response. All these aspects form a
vicious circle in which malnutrition exposes children
to infections, and infections exacerbate malnutrition

[5].

The effects of acute diarrhea among young children go
beyond the immediate disease. Regular outbreaks
may cause dehydration, electrolyte imbalance,
malnutrition, poor physical development, and
retarded cognitive development. The recurrent
diarrheal diseases also pose significant financial
burden on families and health care systems in terms of
frequent doctor visits, hospitalization expenses, and
medical prescriptions. Thus, the strategies focused not
only on the treatment but also on the reduction of the
duration and frequency of acute episodes is necessary
to improve the outcomes of child health [6]. The main
treatment for acute diarrhea is at prevent dehydration
and ensure adequate nutrition. Oral rehydration
therapy remains the mainstay of treatment and has
substantially reduced mortality from diarrheal
diseases. Zinc supplementation should also be
prescribed, as it has been shown to reduce the severity
and duration of diarrheal episodes and enhance
immune function [7]. Nevertheless, although these
treatment methods are effective in preventing
dehydration and complications, they do not
significantly reduce the duration of diarrhea or
eliminate recurrence, particularly in children who are
frequently exposed to infectious agents. Over the past
few years, probiotics have become one of the most
promising adjunctive therapies for the management of
gastrointestinal disorders, such as acute diarrhea [8].
Probiotics can be described as living micro-organisms
that when taken in sufficient quantities, have health
benefits to the host. Most of these microorganisms,
belonging to the Lactobacillus, Bifidobacterium, and
Saccharomyces species, help restore the balance of the
intestinal microbiota, which can be disturbed in cases
of infection [9]. A healthy intestinal microbial
environment has been described to be a key to healthy
digestion, immunity and defense against pathogenic
organisms. The positive impact of probiotics on
diarrheal diseases can be explained by several
mechanisms [10]. Probiotics can suppress the growth

of pathogenic microorganisms through the production
of antimicrobial substances and by competing with
harmful bacteria for adhesion sites on the intestinal
mucosa. They also aid to increase the intestinal barrier
function to avoid the invasion of pathogens and toxins
[11]. Moreover, probiotics have been reported to
activate the host immune response by enhancing
immunoglobulin  synthesis and  modulating
inflammatory responses. These mechanisms can be
involved in the faster diarrheal symptoms resolution
and recovery through probiotic supplementation [12].

Objective

To evaluate the effectiveness of probiotic
supplementation in reducing the duration and
recurrence of acute diarrhea in children under five
years of age.

METHODOLOGY

This observational study was conducted at Paediatrics
Department of Mayo Hospital, Lahore from August
2025 to November 2025, included 235 children aged 6
months to 5 years presenting with acute diarrhea. The
consecutive non-probability sampling method was
used to enroll the participants who met the eligibility
requirements and randomly assigned them into two
groups. The study included children aged 6 months to
5 years with acute diarrhea, i.e. the passage of three or
more loose or watery stools within a 24-hour period
lasting less than 14 days. The children that had their
parents or guardians informed written consent prior to
participation were enrolled. Severely dehydrated
children that needed intensive control were not
included in the research. Cases of diarrhea that
persisted longer than 14 days, cases of gastrointestinal
disorders that were congenital, or chronic systemic
diseases were also excluded. The study was not
conducted on children who were probiotic treated in
the last two weeks and those with severe
malnourishment or immunocompromised diseases.

Data Collection

Eligible children were enrolled in the study after
receiving the permission of the institutional ethical
review committee and informed consent of the parents
or guardians. With a structured pro forma, baseline
demographic and clinical data such as age, gender,
nutritional status, and duration of diarrhea prior to
presentation, and stool frequency were collected. The
subjects were divided into two groups randomly. The
intervention group was provided with the normal
management of acute diarrhea and probiotics
supplement whereas the control group was just
provided with normal treatment. The usual treatment
was oral rehydration therapy, zinc addition, and the
further feeding by the recommended pediatric
guidelines. The intervention group of children was
given a probiotic preparation of beneficial
microorganisms, such as Lactobacillus or
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Bifidobacterium species, at the age-appropriate dose Data Analysis

for each duration, as per pediatric guidelines. Daily The collected data were entered and analyzed using
clinical progress was observed throughout the SPSS version 24. Continuous variables such as age
treatment period, and the length of diarrhea was noted and duration of diarrhea were presented as mean
starting with the date of treatment until the time when standard deviation, while categorical variables such as
the last undeveloped stool was passed, and the first gender and recurrence of diarrhea were expressed as
formed stool came in. All the members were frequencies and percentages. A p-value of less than
monitored four weeks following recovery to 0.05 was considered statistically significant.

determine the level of diarrheal recurrence, and other
symptoms or complications, and documented any
other hospitalization during the follow-up period.

RESULTS

Data were collected from 235 patients; the mean age of the participants was 2.3 = 1.2 years. Most of the children
were in the 1-3 years age group, accounting for 112 (47.7%) cases, followed by 6—12 months with 68 (28.9%) children
and 4-5 years with 55 (23.4%) children. Male children constituted 132 (56.2%) of the study population, while females
accounted for 103 (43.8%). Regarding treatment allocation, 118 (50.2%) children received probiotic supplementation
in addition to standard therapy, whereas 117 (49.8%) children received standard therapy alone.

Table 1: Demographic Characteristics and Treatment Distribution of Children with Acute Diarrhea (n = 235)

Variable Category n (%) / Mean = SD
Age (years) — 23x1.2
Age Group 6—12 months 68 (28.9)

1-3 years 112 (47.7)

4-5 years 55(23.4)
Gender Male 132 (56.2)

Female 103 (43.8)
Treatment Group Probiotic supplementation + standard therapy | 118 (50.2)

Standard therapy alone 117 (49.8)

The mean duration of diarrhea was significantly shorter in the probiotic group (3.2 + 1.1 days) compared with the
control group (4.5 £ 1.4 days), showing a statistically significant difference (p < 0.001). Recurrence of diarrhea within
four weeks occurred in 19 (16.1%) children in the probiotic group compared with 38 (32.5%) in the control group (p
= 0.004). Improvement in stool frequency within 48 hours was observed in 87 (73.7%) children receiving probiotics,
while only 61 (52.1%) children in the control group showed similar improvement (p = 0.001). Furthermore,
hospitalization was required in 14 (11.9%) children in the probiotic group compared with 27 (23.1%) children in the
control group (p = 0.021), indicating better clinical outcomes among those receiving probiotic supplementation.

Table 2: Comparison of Clinical Qutcomes Between Probiotic and Control Groups (n = 235)

Variable Category Probiotic Group | Control Group | p-value
(n=118) (n=117)
Duration of diarrhea (days) | Mean + SD 32+1.1 45114 <0.001
Recurrence of diarrhea | Yes 19 (16.1) 38 (32.5) 0.004
within 4 weeks
No 99 (83.9) 79 (67.5)
Improvement in  stool | Improved within 48 | 87 (73.7) 61 (52.1) 0.001
frequency hours
Improved after 48 | 31 (26.3) 56 (47.9)
hours
Hospitalization Required 14 (11.9) 27 (23.1) 0.021
hospitalization
Managed as | 104 (88.1) 90 (76.9)
outpatient

Among the 235 participants, 102 (43.4%) children presented with no dehydration, 89 (37.9%) had mild dehydration,
and 44 (18.7%) had moderate dehydration at the time of admission.
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Table 3: Dehydration Status at Presentation

Dehydration Status n (%)

No dehydration 102 (43.4)
Mild dehydration 89 (37.9)
Moderate dehydration 44 (18.7)

DISCUSSION

Acute diarrhea is among the leading causes of disease
in children below age five years and still plays a major
role in causing pediatric morbidity in most countries
across the world. The current research determined the
efficacy of probiotics supplementation in shortening
the onset and recurrence of acute diarrhea in children
under the age of five. This was shown to be the case
since children who were given probiotics together
with the standard therapy had considerably shorter
diarrhea period and lower rates of recurrence than
those who were given standard therapy alone. The
average duration of the probiotic group was found to
be 3.2%1.1 days as opposed to the control group which
was 4.5*x1.4 days, which implied that there was a
statistically significant shortening of the period of
symptoms. These results fall in line with previous
studies which found that probiotics supplementation
has a significant potential to shorten the length of
acute diarrheal episodes in children [12-14]. Past
studies have indicated that probiotics can be used to
restore intestinal microbiota balance that is altered
during infection, thereby improving recovery and
reducing  disease  severity. @ The  beneficial
microorganisms found in probiotic preparations
might prevent the proliferation of pathogenic bacteria,
produce antimicrobial agents, and enhance intestinal
barrier function [15].

The findings of the current research also included a
much lower rate of recurrence of diarrhea in children
under probiotic supplementation. In the probiotic
group, 16.1% of children experienced recurrence
within four weeks, compared with 32.5% in the
control group. The results of these studies corroborate
the assumption that probiotics could be of great
relevance to the prevention of recurrent
gastrointestinal infections by enhancing intestinal
immunity and maintaining a healthy gut microbial
ecosystem [16]. Past studies have also found that
probiotic treatment can decrease the rate of recurrent
diarrheal episodes by enhancing mucosal immunity
and developing colonization resistance against
pathogenic organisms. The other significant finding of
this study was the increased rate of improvement in
stool frequency among children treated with
probiotics [17]. In the probiotic group, a larger
percentage of children improved within 48 hours,
compared with the control group. This observation
aligns with previous research showing that probiotic
microorganisms can accelerate clinical recovery by
improving intestinal absorption, reducing

inflammation, and reducing the activity of pathogenic
microorganisms. Qualitative recovery of intestinal
function could help achieve improved clinical
outcomes and shorter hospitalization [18]. The
process in which probiotics have their positive effects
is  multifactorial. =~ Probiotics can  generate
antimicrobial compounds that inhibit pathogenic
bacteria, outcompete pathogenic bacteria at their
adhesion sites in the intestine, or stimulate the host's
immune function. Moreover, probiotics could
increase the synthesis of immunoglobulin A and other
immune mediators, thereby preventing infection of
the intestinal mucosa. The resulting outcome of these
effect combinations is a boosted health of the intestine
and a quick recovery of diarrheal illness [19].
Although such positive results have been achieved,
the efficacy of probiotics may vary with specific
strains, dosage, treatment duration, and etiology of
diarrhea [20,21]. There are probiotic strains that have
been proven to be better than others in the treatment
of infectious diarrhea and more research is necessary
to determine the most useful strains as well as the best
treatment regimen to be adopted by the pediatric
patients. The research also had several limitations that
should be noted when interpreting the results. One,
the research was carried out in one healthcare facility
and this could compromise the extrapolation of the
findings in other groups or healthcare facilities.
Second, the time of the follow-up of assessing
recurrence of diarrhea was limited to four weeks, and
the extension of follow-up may give more accurate
information about the long-term recurrence patterns.
Third, the research failed to distinguish the concrete
etiological agents of diarrhea that might affect the
efficacy of probiotic treatment, including viral,
bacterial, and parasitic infections.

CONCLUSION

It is concluded that probiotic supplementation, in
addition to standard therapy, is effective in reducing
both the duration and recurrence of acute diarrhea in
children under 5 years of age. Children receiving
probiotics experienced faster clinical recovery and
fewer recurrent episodes compared with those
receiving standard treatment alone. Therefore,
probiotics may serve as a useful adjunct therapy in the
management of acute diarrhea, thereby improving
clinical outcomes and reducing disease burden among
young children.
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