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ABSTRACT

Background: Diarrhea is one of the most common problems in Pakistan where Khyber Pakhtunkhwa has the maximum
prevalence i.e, 28% followed by Sindh (23%), Punjab (22%), and Baluchistan (12%). According to WHO every year 1.5 million
children under 5 years, die just because of diarrhea. Therefore, this study aimed to look at the effect of lactose-free formula milk
versus homemade plain yogurt in children with acute diarrhea.

Methods: A randomized controlled trial was carried out on 60 children of age 4-24 months, 30 in each group in the Department
of Pediatrics, Services Hospital Lahore. Group 1 was given yogurt while lactose-free milk was given to group 2. The duration of
resolution of diarrhea was noted in hours and data was statistically analyzed using SPSS version 20.

Practical Implication: The practical implication of comparing lactose-free formula milk with yogurt as a dietary intervention for
children with acute diarrhea involves several considerations. Firstly, the severity and duration of diarrhea should be evaluated to
determine the appropriate intervention. Secondly, the age and nutritional needs of the child should be taken into account.
Thirdly, the availability and acceptance of lactose-free formula milk and yogurt in the local context should be considered.
Additionally, the potential benefits and drawbacks of each option, such as the nutritional content, ease of digestion, and
probiotic properties of yogurt, need to be assessed. It is important to consult with healthcare professionals and make an
informed decision based on the specific circumstances to promote optimal outcomes in managing acute diarrhea in children.
Results: Out of 60 children, 26 (43.33%) were male and 34 (56.67%) were female. In groups 1 and 2, the mean duration of
resolution of diarrhea (outcome) was 43.9 + 7.30 hours and 71.57 + 12.92 hours respectively. Group 1 patients’ treatment
showed a significant difference in the outcome than group 2 patients (P value= 0.00). However, the treatment effect on gender
was found non-significant (P value= 0.48). The outcome in females was 43.6 + 7.5 hours with yogurt and 70.6 + 8.4 hours with

lactose-free milk while in males the outcome was 44.3 + 8.6 hours with yogurt and 73.1 + 9.1 hours with lactose-free milk.
Conclusion: The use of yogurt is better than lactose-free formula milk for the resolution of diarrhea.
Keywords: Lactose-free formula milk, homemade plain yogurt, diarrhea.

INTRODUCTION

Diarrhea is a prevalent condition that results in remarkably
repeated and liquid bowel movements. If the daily stool volume is
more than 10 ml/kg in infants and more than 200 g/24 hours in
older children, it is termed diarrhea®. Diarrhea is such a common
problem that every child faces it, at least once in his lifetime. The
effect of diarrhea is dehydration of the body that ultimately causes
an imbalance of electrolytes and water and get worsen if not
treated timely?. It is reported by World Health Organization that 1.5
million children less than 5 years of age die every year just
because of diarrhea. Breastfeeding, especially in the first six
months of an infant’s life, is known to be a preventive measure
against death due to diarrhea. Breastfeeding provides a newborn
with protective antibodies, oligosaccharides, lysozyme, and
lactoferrin that protects the body against enteropathogens. It also
gives maternal white blood cells. Unfortunately, in developing
countries, less than 40% of babies are breastfed and diarrhea is a
chief cause of death in infants in these countries®.

Diarrhea is a consequence of either direct infection or
indirect effects of infection that causes severe harm to intestinal
villus tips, the point where lactase is present. Such infections lead
to lactose intolerance. Damage to the intestines prompts a
diminishing absorptive surface zone, which thus interferes with the
absorption of nutrients and leads to their retention, especially
carbohydrates. Beneficial intestinal flora is also altered with the
use of antibiotics and can also lead to diarrhea*.

As far as the treatment of diarrhea is concerned balanced
nutrition along with oral rehydration therapy is considered to be
more important than the use of drugs including antibiotics, which
play only a limited role in diarrhea management. The oral therapy
for the rehydration and maintenance of children dehydrating with
diarrhea has become the mainstay of National diarrheal control
programs. Intravenous fluid therapy remains essential for those
patients presenting with severe dehydration. For the management
of acute diarrhea in children guidelines from the World Health
Organization recommends the use of Zinc and ORS®.

The use of oral zinc in diarrhea patients is one of the recent

strategies made to minimize diarrhea-associated mortality in
children. The efficaciousness of zinc has been studied thoroughly
and it is concluded that zinc is well tolerated and leads to a
reduced risk of prolonged diarrhea and can be used either in a
disease state or as a preventive measure®. The latest research
pattern is turning towards the utilization of probiotics in diarrhea
management. Multiple researches carried out in children have
demonstrated that lactobacillus oral administration showed good
anti-diarrheal effect’. These lactobacillus bacteria are very safe
and non-toxic for the body. One study reported that the use of
Bifidobacterium  bifidum in conjugation with Lactobacillus
acidophilus reduces the duration of diarrhea, therefore the use of
probiotics gained much importance when considering the
treatment of diarrhea.

Yogurt is the product of milk fermentation by bacteria.
Bacteria ferment lactose, a milk sugar, to synthesize the final
product i.e. lactic acid. This acid gives texture as well as a
representative tang to the yogurt®. Yogurt contains both B. bifidum
and L. acidophilus which have been proved to be having good
antidiarrheal properties®.

Normally diarrhea persists for a few days but if it prolongs for
more than 2 weeks then it is termed persistent diarrhea which is
due to milkk protein intolerance and malabsorption of
carbohydrates. Yogurt again proves to be good therapy for
persistent diarrhea. This is because of three major reasons i.e. it
has good nature of probiotics, contains low pH, and can digest
lactose. Even one of the studies represented that yogurt containing
L. acidophilus can also decrease the duration and severity of
antibiotic-mediated diarrhea®,

Diarrhea is one of the most common problems in Pakistan
where Khyber Pakhtunkhwa has the maximum prevalence i.e. 28%
followed by Sindh, Punjab, and Baluchistan where the occurrence
of diarrhea is 23%, 22%, and 12% respectively'>*3, This study
aimed to look at the effect of lactose-free formula milk (LF) in
comparison with homemade plain yogurt (HY) in children with
acute watery diarrhea.
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MATERIALS AND METHODS

A randomized controlled trial using non-probability consecutive
sampling was carried out on 60 children, 30 in each group in the
Department of Pediatrics, Services Hospital Lahore. This study
was approved by the Ethical Review Board, Services Hospital
Lahore. Children of age 4-24 months of either gender presenting
with acute diarrhea were included in the study and those on
antibiotic therapy within 48 hours before the presentation, with
severe dehydration requiring IV fluids, and malnourished children
(<-2SD as per WHO criteria) were excluded from the study.
Informed written consent was taken from the parents of the
children. Ethical issues were considered and maintained
throughout the study.

Demographic details (name, age, gender, weight) and
duration of diarrhea were noted on history taking. Then all children
were admitted to the Pediatric ward and randomly divided into two
groups by using the lottery method. In group 1; children were given
HY while in group 2, children were given LF. In both groups, the
feed was given 5-8 times per day along with oral rehydration
solution (ORS) and zinc supplementation. Patients were followed
up till the resolution of symptoms and discharge from the hospital.

Data obtained was analyzed by SPSS software of version
20, Quantitative variables were expressed as mean + S.D
whereas qualitative variables were expressed by percentage and
frequency. The student's t-test was employed to compare the
results of mean duration of diarrhea with 95% confidence level,
80% power of the test, before and after the treatment. A P-value of
<0.05 was considered to be significant.

RESULTS

A total of 60 patients between the ages of 4-24 months were
selected, Table 1 showed the age and gender-wise distribution of
patients in which 38 patients (63.33%) were between 4-14 months
while the remaining 22 (36.7%) were 15-24 months of age. The
gender of the selected patients was checked and it was found that
out of 60 patients, 26 (43.44%) were males and 34 (56.66%) were
females.

Table 1: Age & gender of patients (n=60)

Gender Age Total

4-14 months 15-24 months
Male 19(31.67%) 07(11.67%) 26 (43.33%)
Female 21(35%) 13(21.67%) 34 (56.67%)
Total 40(66.67%) 20(33.33%) 60 (100%)

Table 2: Comparison of gender response from yogurt and lactose-free
formula milk

Gender Yogurt lactose-free milk
no. Mean S.D | no. Mean S.D
outcome outcome
Male 14 44.3 8.6 12 73.1 9.1
Female 16 43.6 7.5 18 70.6 8.4
120
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Figure 1: Comparison of Outcome of yogurt and Lactose-free formula milk

Group 1 was comprised of 14 male and 16 female children
with diarrhea, in which 21 children (12 male, 9 female) were found
between 4-14 months of age and 09 children (02 male, 07 female)
were of 15-24 months of age. In group 2, there were 12 male and
18 female children in which 19 children (07 male, 12 female) were
found between 4-14 months of age and 11 children (05 male, 06
female) were of 15-24 months of age. Additional age & gender
combined description in both groups is given in Table I.

Results showed that group 1 children who were treated with
HY had reduced outcome i.e. their mean duration of diarrhea was
43.9 + 7.30 hours having a minimum outcome of 31 hours and a
maximum of 57 hours. The results of Group 2 children treated with
LF, showed that the outcome was 71.57 + 12.92 hours having a
minimum outcome of 48 hours and a maximum of 96 hours (Figure
). Group 1 patients’ treatment showed a significant (better)
difference in the mean duration of diarrhea than group 2 patients
(P-value: 0.00). Statistically, the treatment effect on gender was
also observed but there was no significant difference (P-value:
0.48). However, females showed a somewhat more effective
response i.e. their mean duration of diarrhea with HY was 43.6 +
7.5 hours and 70.6 + 8.4 hours with LF, in the case of male
children it was 44.3 * 8.6 hours with HY and 73.1 * 9.1 with LF
(Table 11).

DISCUSSION

Diarrhea is defined as a condition where unusual repeated and
liquid bowel movements occur. It results in lactose intolerance
which is due to decrease lactase enzyme production that is
involved in the digestion of lactose. Due to this intolerance,
children with diarrhea cannot digest the major saccharides of milk
i.e. lactose which eventually longer the duration of diarrhea. Yogurt
is considered to be helpful in diarrhea management because it
contains certain beneficial bacteria that can degrade lactose into
lactic acid and therefore substitute the role of lactase enzyme®®.

The current study aimed to compare the effects of HY with
LF in children with acute diarrhea, i.e. to check out which one is
more beneficial in the management of diarrhea. For this purpose
60 children with age, less than 2 years were taken and equally
divided into two groups. One group was treated with HY and the
other with LF. The results of the current study showed that yogurt
is better to treat diarrhea as compared to lactose-free formula milk.
The duration of diarrhea in yogurt-treated patients was found to be
43.9 £ 7.30 hours which is consistent with the previously reported
data. For example, Choudhary et al. reported the duration of
diarrhea in patients using yogurt to be 46.70 + 14.40 hours, the
patients in that study were also between the age of 3 months to 5
years and they were fed with traditional yogurt as a result of which
the mean duration of diarrhea came out to be 46.70 hours?S.

The results of LF were expressed as the outcome of 71.57 +
12.92 hours which is also comparable to the previously reported
study of Noreen et al. Their study was conducted on 69 subjects of
1-12 months of age in Lahore in 2015. The mean duration of
diarrhea was 75.84 + 22.56 hours with LF'” and with the study of
Santosham et al., who reported the mean diarrhea period of 93 +
56 hours among the patients of Indian tribes with the age of 9
years or less'®,

Previously reported studies on the comparison of yogurt and
LF to treat diarrhea showed differential results. Some studies
showed that yogurt is efficient while others showed that it is just
the same as LF, for example, Bhatnagar et al. and his colleagues
identified that no significant benefits of yogurt were seen against
milk!® whereas the results of Boudraa et al. represented that yogurt
has a very good effect on diarrhea as compared to milk in the
children with persistent diarrhea?. Similar results were concluded
from Touhami et al. study, which revealed that yogurt is better to
treat persistent diarrhea than milk and therefore can substitute
milk?t,

In another study conducted in Algeria in 2001, 112 children
of 3-12 months were recruited. Results of acute watery diarrhea
settlement with yogurt versus milk were found at 44.1 + 9.9 hours
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and 61.7 + 9.7 hours respectively. In short, the current study is
consistent with the studies reporting yogurt to be beneficial over LF
in the management of diarrhea. The reason behind the
effectiveness of yogurt against LF is the presence of probiotics
within it.

Results so far are encouraging, and further clinical trials are
called for. The use of yogurt, rather than the frozen-dried
preparations, seems the most profitable avenue to explore, as an
aid to existing therapy. Several in vitro studies showed that
lactobacilli or their cell-free cultures inhibit or kill H. pylori, prevent
its adhesion to mammalian epithelial cells and prevent IL-8
release?. The idea behind using probiotics is that they may help
beneficial bacteria to recover more quickly and restore healthy
intestinal flora. Using yogurt when you have to take antibiotics may
help to prevent diarrhea that often accompanies antibiotic
treatment?,

CONCLUSION

The current study concluded that the use of homemade plain
yogurt is better than the lactose-free formulae milk for the
treatment of diarrhea, as the mean duration of diarrhea with yogurt
came out to be 43.9 + 7.30 hours while it was 71.57 + 12.92 hours
with LF. This clearly showed the importance of using yogurt in
diarrhea patients. Further studies are highly recommended to
review the efficacy of using yogurt over lactose-free formula milk.
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