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 Introduction: Diarrhea can be prevented and treated with simple and 
affordable interventions. The government has also implemented this strategy 
to prevent and control diarrhea. The World Health Organization (WHO) has 
recommended evidence-based, cost- effective strategies to reduce the burden 
of diarrheal disease. Those strategies include oral rehydration solutions (ORS), 
zinc supplementation, and a nutritious diet. Proper implementation of 
diarrhea management guidelines improves child survival. Zinc 
supplementation at the right dose can reduce the intensity of subsequent 
diarrhea. Several specific strains of probiotics, such as Lactobacillus GG, L. 
Reuteri, Saccharomyces boulardii, and Bifidobacteria species, have been 
proven to significantly play an important role in overcoming the problem of 
acute diarrhea in children, especially reducing the duration and severity of 
diarrhea. Objective: Examine the effect of zinc and probiotic supplementation 
on reducing the frequency and duration of acute diarrhea in children under 
five (7-59 months) in the working area of Puskesmas Tlogowungu, Pati 
Regency. Materials and Methods: This study was experimental research with 
a double-blind randomized controlled trial (RCT) design with a control group. 
The study sample was divided into three groups regarding the inclusion and 
exclusion criteria. Results: The average length of acute diarrhea in children 
under five before supplementation was 1.28 days (30.85 hours). After the 
administration of the supplement, it became 1.51 days (36.34 hours, SD ± 
0.818, 95% CI =1.23–1, 80). Based on the statistical test table, Asymp.Sig. (2-
tailed) = 0.035 and 0.027 or p-value <0.05, meaning that there was a 
significant effect of zinc and probiotic supplementation on a decrease in the 
frequency and duration of acute diarrhea in children under five, in the 
working area of Puskesmas Tlogowungu, Pati Regency. Conclusion: There is a 
significant effect of zinc and probiotic supplementation on a decrease in the 
frequency and duration of acute diarrhea in children under five in the 
working area of Puskesmas Tlogowungu, Pati Regency, from September to 
October 2022. 
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INTRODUCTION 
 

Globally, diarrheal disease is the second leading cause of 
death among children under five years of age. The World 
Health Organization (WHO) estimates that annually, 1.5 
million children in this age group die from diarrheal 
diseases. Many studies found that the prevalence of the 
acute diarrheal disease varies from one country to another. 
About 23% of mortality in children under five years in this 
country caused by diarrheal disease alone.1 

The most common causes of all diarrheal disease among 
children under five worldwide are several bacteria, including 
Vibrio cholera, Clostridium botulinum, Campylobacter jejuni, 
Escherichia coli, Salmonella sp., Staphylococcus aureus, and 
Shigella sp. Polluted water sources, bacterial infections, 
malnutrition, poor personal hygiene, and poor living 
conditions all contributed to the onset of acute diarrheal in 
children under five.2 

The diarrheal disease can be prevented and treated 
simply and cost-effectively. Improved clean water source 
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and sanitation, adequate nutrition, increased use of oral 
rehydration therapy (ORT), exclusive breastfeeding practices, 
optimum complementary foods intake, vaccination, and food 
safety awareness are recommended approaches to reduce 
diarrheal diseases.3 

The WHO has recommended cost-effective, evidence-
based strategies for reducing the burden of diarrheal disease. 
These strategies include the administration of oral 
rehydration solutions (ORS), zinc supplementation, and 
adequate intake of nutritious food. Moreover, the 
administration of antibiotics is considered unnecessary for 
most diarrheal cases. Proper implementation of diarrheal 
disease management guidelines improves child survival.4 

Zinc tablets are micronutrients that play an important 
role in cell growth, act as antioxidants, form body immunity, 
and perform certain intestinal functions. Zinc 
supplementation at a 10 mg/day dose for ten days is given to 
infants younger than two months old. Whereas in children, 
zinc supplementation is given at a dose of 20 mg/day for ten 
days. According to the dose, zinc supplementation is 
intended to reduce the intensity of subsequent diarrhea.5 

Various probotic species that have been widely studied 
are Lactobacillus rhamnosus, Lactobacillus GG, Lactobacillus 
acidophilus, Saccharomyces boulardii, Streptococcus 
thermophilus, Bifidobacterium, and Bacillus. Probiotics are 
considered effective in preventing antibiotic-associated 
diarrhea because they can contribute to providing an 
ecological balance in the gut microbiota.6 

Research Riskiyah (2017) in Malang shows that zinc 
supplementation is beneficial for treating diarrhea in infants, 
children under five, and older children because it can reduce 
the duration of diarrhea, stool volume, and frequency of 
diarrhea.7 Research Thomas (2017) in India showed that in 
children older than six months of age, zinc supplementation 
might shorten the average duration of diarrhea by about half 
a day and might reduce the number of children whose 
diarrhea continued to day 7.8 Research Oviani (2015) in Bali 
showed that there was no difference in stool consistency, 
frequency, and duration of acute diarrhea in children who 
received standard therapy compared to standard therapy 
with the addition of probiotics.9 In addition, research 
Mulyani (2016) in Yogyakarta showed that the pattern of 
diarrheal disease management is divided into three main 
types of therapy. The first is rehydration therapy and zinc 
supplementation, the second is rehydration therapy with 
both zinc and probiotic supplementation, and the third is 
rehydration therapy and probiotic supplementation.10 The 
purpose of this study was to determine the effect of zinc and 
probiotic supplementation in reducing the frequency and 
duration of acute diarrhea in children aged 7-59 months in 
the working area of Puskesmas Tlogowungu, Pati Regency. 
The benefit of the current study is to increase public 
knowledge about the effect of zinc and probiotic 
supplementation to shorten the frequency and duration of 
acute diarrhea in children under five. In addition, this zinc 
and probiotic supplementation is expected to shorten the 
length of hospitalization. 
 
 
 
METHODS 
 
Research Design And Participant Characteristics 

 
This study was an experimental research with a double-

blinded randomized controlled trial (RCT) design with a 
control group. The sample in this study was divided into 

three groups; group I was given zinc supplements (n= 35) as 
a control, group II was given probiotic supplements (n= 35), 
and group III was given zinc and probiotic supplements (n= 
35). This research was conducted in the working area of 
Puskesmas Tlogowungu, Pati Regency, for two months, from 
September to October 2022. The inclusion criteria include: 1) 
children who have received written consent from 
parents/caregivers, 2) children aged 7 to 59 months, 3) 
children with acute diarrhea — watery stools, with three or 
more times defecation frequency a day, with or without 
blood/mucus for seven consecutive days — and was clinically 
diagnosed by a physician, 4) children with mild, moderate, 
severe dehydration, and were outpatients or inpatients at 
Puskesmas Tlogowungu. 
 
Ethical Clearance 

 
This research was approved and obtained ethical 

permission from the Health Research Ethics Commission 
(KEPK), Faculty of Medicine, Diponegoro University (FK- 
UNDIP), Semarang, as stated in Ethical Clearance 
No.92/KEPK-RSISA/VIII/2022 dated August 31, 2022. 
 
Sampling Procedures 

 
The sampling technique used in this study was purposive 

sampling—a non-random sampling form. The technical 
procedures performed in this study include the following 
stages. First, the researchers involved health workers 
(midwives) of the Puskesmas as data collectors, responsible 
for collecting the study subject's data—children under five 
with acute diarrhea who have a health assessment at the 
Puskesmas. Beforehand, the researcher explained to the 
midwife for an hour to equalize perceptions about research 
procedures, duties, and responsibilities and explained the 
purpose of the questionnaire points and the intervention 
procedures. Next, two prospective data collectors (midwives) 
and researchers were assigned to distribute questionnaires, 
zinc supplements, and probiotics to the subjects. The 
researcher introduced himself to the subject, explained the 
research information, objectives, and procedures, and asked 
for the subject's willingness to participate as a study sample. 
The researchers selected the study samples based on the 
inclusion criteria to minimize confounding variables that 
could interfere with the study results. 

Then, questionnaires were distributed from the first day 
of the study until a total sample of 105 children under five 
with acute diarrhea was met. A short questionnaire was 
distributed to obtain the sociodemographic characteristics of 
the subjects and the effect of zinc and probiotic 
supplementation in reducing the frequency and duration of 
acute diarrhea in children under five for the next seven 
consecutive days. Furthermore, zinc supplements were 
distributed from the first day of  the study until 35 samples 
were obtained, and the effect of supplementation was 
observed for the next ten days. Information about the effect 
of zinc supplementation on reducing the frequency and 
duration of acute diarrhea in children under five was 
obtained from the mother's cellphone number. Next, 
probiotic supplementation was performed after or 
simultaneously with the zinc supplementation group until 
35 samples were obtained, and the effect was observed for 
the next five days. Information about the effect of probiotic 
supplementation on reducing the frequency and duration of 
acute diarrhea in children under five was obtained from the 
mother's cellphone number. The combination of zinc and 
probiotic supplements was distributed after or 
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simultaneously with the probiotic supplementation group 
until 35 samples were obtained. Then, the effect was 
observed for the next seven days. Information about the 
effect of zinc and probiotic supplementation on reducing the 
frequency and duration of acute diarrhea in children under 
five was obtained from the mother's cellphone number. 

All data collection activities for the control group and the 
intervention group (with treatment) were conducted in the 
working area of Puskesmas Tlogowungu, Pati Regency. The 
treatment group was divided into three sub-groups; 1) zinc 
supplementation group (with a dose of 10 mg/day for infants 
aged ≤ 6 months and 20 mg/day for children aged > 6 
months), 2) probiotic supplementation group (with a dose of 
½ sachet x 1010 cfu/day for infants aged ≤ 6 months and one 
sachet x 1010 cfu/day for children aged > 6 months), and 

3) zinc plus probiotic supplementation group. Data 
collection activity for the intervention group was conducted 
simultaneously after the seventh intervention day in each 
treatment group. Then, the data obtained from the 
questionnaire and the intervention results from the three 
treatment groups were processed and analyzed by the 
researchers regarding the research objectives. 
 
Sample Size, Power, and Precision 

 
From the sample size calculations, a minimum of 32 

samples was obtained. However, to avoid missing 
observations (estimated dropout), the sample size was 
increased by 10%. Therefore, a total sample of 35 subjects 
was obtained for each group. In total, 105 children under five 
with acute diarrhea were recruited as study subjects. The 
difference between the three groups was considered 
significant at a probability value of p<0.05 with a 95% 
confidence interval (CI) and standard deviation (±SD). 
 
Measures And Covariates 

 
The frequency of acute diarrhea in children under five 

was the number of defecation per day (calculated as times-
per-day) since the child had diarrhea, then having an 
examination in the Puskesmas/hospital as 
outpatient/inpatient, and until after the child was being 
treated/recovered. The measurement result of watery stool 
per day; 3-5 times (rare) and 6-8 times (often), with an 
interval scale. The duration of acute diarrhea in children 
under five was the length of time (calculated as hour(s)-per 
day in a week) since the child had diarrhea, then having 
examination in the Puskesmas/hospital as 
outpatient/inpatient, and until the diarrhea was 
stopped/recovered. The measurement results on the 
duration of being recovered from diarrhea include 1-3 days 
(short) and 4-7 days (long). Probiotic supplementation was 
the administration of a supplement in the form of a white 
powder containing 109 cfu of Lactobacillus acidophilus, 
Bifidobacterium longum, and Streptococcus thermophilus 
bacteria strains for five days at a dose of ½ sachet x 1010 cfu 
per day (≤6 months) and one sachet x 1010 cfu per day (>6 
months), on a nominal scale. Zinc and probiotic 
supplementation were the administration of oral zinc at a 
standard dose (10 mg or 20 mg per day) in children under 
and over the age of 6 months, combined with the probiotic 
preparations for ten days administration at a dose of 
10mg/day + ½ sachet x 1010 cfu per day (≤6 months) and 20 
mg/day + 1 sachet x 1010 cfu per day (>6 months). Data on 
children under five with acute diarrhea were obtained from 
direct interviews using a questionnaire to mothers who had 

their children examined at Puskesmas Tlogowungu or via 
home visits. 
 
Data Analysis 

 
The Mann-Whitney U-test was used as an alternative to 

the t-test and z-test in the intervention group to observe the 
differences between the two groups of independent 
variables whose data were not normally distributed. 
Moreover, the Wilcoxon test was used to examine two data 
samples from the dependent variable and aims to test 
whether the two have an association. The Wilcoxon test was 
used as an alternative to the paired t-test in the control 
group. Whereas for data on three or more groups of 
unrelated independent variables, a non-parametric test in 
the form of the Kruskal Wallis test was used as an alternative 
to the ANOVA test. The difference between the three groups 
was considered significant at a probability value of p<0.05 
with a 95% confidence interval (CI) and standard deviation 
(±SD). 

Univariate analysis was performed to describe data on 
each variable, including independent variables (zinc 
supplementation, probiotic supplementation, and zinc- 
probiotic supplementation), dependent variables (frequency 
and duration of acute diarrhea in children under five), and 
confounding variables (sociodemographic characteristics), in 
children under five in the working area of Puskesmas 
Tlogowungu, Pati Regency. Next, the bivariate analysis was 
performed to observe the association of each data variable, 
including independent variables (zinc supplementation, 
probiotic supplementation, and zinc-probiotic 
supplementation), dependent variables (frequency and 
duration of acute diarrhea in children under five), and 
confounding variables (sociodemographic characteristics), in 
children under five in the working area of Puskesmas 
Tlogowungu, Pati Regency. Finally, multivariate analysis was 
performed by simultaneously associating the independent 
variables with one dependent variable. This study also used 
simple and multiple regression tests to determine which 
interventions had the most effect on reducing the frequency 
and duration of acute diarrhea in children under five. 
 
 
 
RESULTS AND DISCUSSION 
 

Table 1 shows the distribution of sociodemographic data 
on children under five with acute diarrhea based on each 
intervention group, including the child's age, child's sex, and 
child's nutritional status. The mean age of this study subjects 
was 29.80 months, with 12 children (11.43%) aged 7-12 
months and the majority (88.57%) of the subjects aged 13-59 
months. According to the child's sex, 62 male children 
(59.05%) experienced more acute diarrhea than females (n= 
43, 40.95%). In addition, based on the nutritional status 
variable, most subjects had a normal nutritional status (n= 
74, 70.48%), and 31 subjects (29.25%) were undernourished. 
Overall, most of the subjects had acute diarrhea with mild 
dehydration. 

 
The effect of probiotic supplementation to reduce the 
frequency and duration of acute diarrhea in children under 
five 

 
Table 2 shows the mean value of the frequency of acute 

diarrhea in children under five before probiotic 
supplementation (4.82 times/day) and after supplementation 
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(0.94 times/day) with SD ± 0.906 and 95% CI = 0.63–1,25. 
While the mean value of the duration of acute diarrhea in 
children under five before supplementation was 1.42 days 

(34.28 hours), and after supplementation became 1.91 days 
(45.94 hours) with SD ± 0.853 and 95% CI = 1. 62–2.21 on the 
SPSS descriptive table. 

 
 
Table 1. Distribution of sociodemographic data on children under five with acute diarrhea 
 

Characteristics Control Probiotics Zinc-Probiotics 
n=35 (%) n=35 (%) n=35 (%) 

Child's age       
Infant (<1 year) 3 (8.57) 7 (20.00) 2 (5.71) 
Toddler (1-5 years) 32 (91.43) 28 (80.00) 33 (94.29) 

Child's sex       
Male 19 (54.29) 21 (60.00) 22 (62.86) 
Female 16 (45.71) 14 (40.00) 13 (37.14) 

Child's nutritional status       
Normal 10 (28.57) 13 (37.14) 7 (20.00) 
Undernutrition 25 (71.43) 22 (62.86) 28 (80.00) 

 
 

Table 2. The effect of probiotic supplementation to reduce the frequency and duration of acute diarrhea in children under five 
 

Dependent variable 
Probiotic 

Sig. SD 95% CI 
Before After 

The frequency of acute diarrhea 4.82 times 0.94 times 0.035 0.906 0.63 – 1.25 
The duration of acute diarrhea 1.42 days 1.91 days 0.027 0.853 1.62 – 2.21 
Analyzed by the Mann-Whitney test 

 
 
Based on statistical tests, Asymp. Sig. (2-tailed) = 0.035 

and 0.027 or p-value 
<0.05 was obtained. This means that there was a 

significant effect of probiotic supplementation in reducing 
the frequency and duration of acute diarrheal disease in 
children under five in the working area of Puskesmas 
Tlogowungu, Pati Regency, from September to October 2022. 

After researching children under five who experienced 
acute diarrhea by administering probiotic supplements using 
the double-blind RCT method at Puskesmas Tlogowungu, 
Pati Regency, the results showed an effect of probiotic 
supplementation on the frequency and duration of acute 
diarrhea in these under-five children. 

Probiotic supplementation has an effect on reducing the 
frequency of acute diarrhea in children under five. The effect 
of probiotic supplementation could reduce the frequency of 
acute diarrhea in children under five with Sig. 0.035 (p 
<0.05). This finding indicates a significant decrease in the 
frequency of acute diarrhea cases in children under five. 
Ciptaningtyas (2020) found that probiotic supplementation 
had a positive effect on the frequency of diarrhea in children 
under five. This positive effect indicates a decrease in the 
frequency of children under five with acute diarrhea cases, 
potentially speeding the recovery.11 Novini (2021) reported 
that the mechanism of probiotics might shorten the course 
and reduce the frequency of diarrhea in children under five. 
The decrease in diarrhea in children under five, which can 
ultimately reduce the frequency of diarrhea, indicates a 
decrease in the frequency in children under five with cases of 
acute diarrhea so that they experience recovery.12  

Probiotic supplementation has an effect on reducing the 
duration of acute diarrhea in children under five. Giving 
probiotic supplements can reduce the duration of acute 
diarrhea in children under five with Sig 0.027 (p <0.05), 
which shows a decrease in the duration of children under 
five with cases of acute diarrhea so that they experience 
recovery. Huang (2021) found that giving probiotic 
supplements for treating acute diarrhea in children shortens 
the duration of diarrhea and the length of hospital stay. In 

short, the duration of acute diarrhea and hospital stay in 
children under five decreases, so they experisence 
recovery.13 Mosaddek (2022) reported that the use of 
probiotics in the treatment of acute diarrhea in children 
appears to be effective, safe, and was associated with a 
shorter and faster duration of diarrhea. The shorter duration 
of diarrhea indicates a decrease in the duration of acute 
diarrhea experienced by children under five so that they 
experience recovery.14  

Andrea (2018) found that probiotics were assumed to 
positively affect the gut microflora, stool consistency, and 
defecation frequency. However, not a few of the existing 
studies show contradictory results. An open trial 
demonstrated the effect of Bifidobacterium breve on 
increasing the defecation frequency in children with 
functional constipation. In addition, Bifidobacterium breve 
has positively affected stool consistency, reduced fecal 
incontinence episodes, and reduced abdominal pain. In 
another open trial, the supplementation of a combination of 
probiotics consisting of B. bifidum, B. infantis, B. longum, L. 
casei, L. plantarum, and L. rhamnosus improved constipation 
symptoms. Probiotic L. casei rhamnosus (Lcr35) was also 
reported to have an effective result in the management of 
children with chronic constipation. Patients receiving Lcr35 
had a higher defecation frequency and softer stools than the 
placebo group. Similarly, L. reuteri (DSM 17938) also 
positively affected peristaltic movement in infants with 
chronic constipation, although there was no improvement in 
stool consistency and crying episodes. Moreover, yogurt 
supplemented with B. longum has positively affected 
defecation frequency. However, probiotic supplementation 
has also raised a safety concern, especially for the 
Lactobacilli dan Bifidobacterium strain. Every probiotic 
carries risks, particularly in the context of host susceptibility. 
Nonetheless, probiotics are "considered safe," and side 
effects are barely reported on an outpatient basis. Invasive 
infections in infants and children are very rare. Clinically, 
there may be a transfer of antibiotic resistance plasmids. 
Long-term use of probiotics with strict antibiotic selection 
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can cause antibiotic resistance, and resistance genes can be 
transferred to other bacteria. The potential for transferring 
antibiotic resistance appears to be low with currently 
available probiotic products. The translocation of bacteria 
from the gastrointestinal tract into systemic circulation has 
never been reported. Probiotic supplementation must be 
performed with caution, especially in children with 
conditions that have the potential to disrupt the integrity of 
the gastrointestinal mucosa. The bacterial strain should be 
considered in assessing safety. Probiotic supplementation 
must consider the benefits obtained and the risk of invasive 
infection.15 

 

The effect of zinc-probiotic supplementation to reduce the 
frequency and duration of acute diarrhea in children under 
five 

 
Table 3 shows the mean frequency of acute diarrhea in 

children under five before zinc probiotic supplementation 
was 4.94 times/day, and after the supplementation was 0.62 
times/day [SD ± 1.140 and 95% CI = 0.24–1.02]. Meanwhile, 
the mean duration of acute diarrhea in children under five 
before supplementation was 1.28 days (30.85 hours) and 
after supplementation became 1.51 days (36.34 hours) with 
SD ± 0.818 and 95% CI = 1.23–1.80 in the SPSS descriptive 
table.

 
 
Table 3. 
The effect of zinc-probiotic supplementation to reduce the frequency and duration of acute diarrhea in children under five 
 

Dependent variable 
Zinc-Probiotic 

Sig. SD 95% CI 
Before After 

The frequency of acute diarrhea 4.94 times 0,62 times 0.035 1.140 0.24 – 1.02 
The duration of acute diarrhea 1.28 days 1.51 days 0.027 0.818 1.23 – 1.80 
Analyzed with the Mann-Whitney test 

 
 

Based on the statistical test, Asymp. Sig. (2-tailed)= 0.035 
and 0.027 or p-value < 0.05 was obtained. This means that 
there was a significant effect in zinc-probiotic 
supplementation with the lower frequency and duration of 
acute diarrhea in children under five at the working area of 
Puskesmas Tlogowungu, Pati Regency, from September to 
October 2022. 

The provision of zinc and probiotic supplements reduce 
the frequency of acute diarrhea in children under five. The 
effect of probiotic supplementation can reduce the frequency 
of acute diarrhea in children under five with Sig.0.035 (p 
<0.05), which indicates the recovery rate. Rahmayani (2014) 
found that the frequency of diarrhea could be shortened 
through zinc and probiotics supplementation. The shortened 
defecation frequency shows a decrease in the frequency of 
defecation in children under five with acute diarrhea cases 
so that they experience recovery.16 

Zinc and probiotic supplementation have an effect on 
reducing the duration of acute diarrhea in children under 
five. Nurmainah (2017) reported that giving a combination of 
zinc and probiotics to pediatric patients with acute diarrhea 
cases has an impact on the length of hospital stay. The study 
concluded that the average length of hospital stay for 
patients with mild diarrhea without infection was 2.42 days, 
while in patients with mild diarrhea plus infection was 4.26 
days. The short length of hospital stays and no infection 
showed to improve the recovery rate.17 Mahen (2017) found 
that the combination of zinc and probiotic therapy was more 
effective than probiotics alone in reducing the severity of 
acute diarrhea and vomiting in children. It was found that 
low-socioeconomic status is a risk factor for diarrhea. The 
reduced severity of acute diarrhea indicates a recovery rate.18 

Latif (2015) found that zinc's mechanism of action in 
reducing diarrhea duration was by accelerating the 
regeneration process of intestinal epithelial tissue. So, the 
new cells that will repair damaged epithelial layers will be 
formed, inducing water and electrolyte absorption in the 
intestine and increasing the immune response, leading to 
cleansing pathogens. A similar mechanism is also found in 
probiotics, with the production of bacteriocins or 
antimicrobial substances against intestinal pathogens, 
competing to inhibit the binding of pathogens with the 
intestinal mucosa and stimulating the immune system. 

Consequently, the toddler's immunity is increased. Through 
this mechanism, the combination of zinc and probiotics 
supplementation in this study is expected to have a 
synergistic effect in reducing the duration of acute diarrhea. 
The administration of zinc and probiotic supplementation 
together provided longer protection against recurrent 
diarrhea, although there was no significant difference.19 
Lolopayung (2014) reported that probiotic bacteria can help 
the nutrient absorption process and prevent disturbances in 
water absorption, which will affect the improvement of stool 
consistency. The mechanism is similar to zinc, which can 
improve or increase the absorption of water and electrolytes 
by reducing the water content in the intestinal lumen, which 
improves stool consistency. Improvement in stool 
consistency will reduce the defecation frequency and 
shorten the duration of diarrhea in children.20  
 
 
 
LIMITATIONS OF THE STUDY 

 
This study had several limitations, including not 

measuring stool volume so that differences in the severity of 
diarrhea could not be assessed. The effect of nutritional 
status on decreasing the duration of acute diarrhea in each 
group could not be analyzed because the malnutrition status 
in each group was too small to be compared. Post-
supplementation serum zinc levels were not measured, so 
the effect of supplementation in reducing the incidence of 
post-diarrheal zinc deficiency was not known.  
 
 
 
CONCLUSIONS AND SUGGESTIONS 

 
There is an effect of probiotic supplementation on 

reducing the frequency of acute diarrhea in children under 
five. There is an effect of probiotic supplementation on 
reducing the duration of acute diarrhea in children under 
five. There is an effect of zinc and probiotic supplementation 
on reducing the frequency of acute diarrhea in children 
under five. There is an effect of zinc and probiotic 
supplementation on reducing the duration of acute diarrhea 
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in children under five. It is hoped that future researchers can 
continue the research on the incidence of diarrhea related to 
other environmental health aspects. 
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