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Abstract

Background: Diarrheal disease is a leading cause of morbidity and mortality in children under five.
Feeding practices may influence the incidence and severity of diarrheal complications, including
electrolyte disturbances.

Objective: To compare the frequency and types of electrolyte imbalances in children under five
with acute diarrhea according to feeding practice: exclusive breastfeeding versus other feeding
(formula, cow’s milk, mixed).

Methods: This cross-sectional observational study enrolled 100 children (I month-5 years)
presenting with acute diarrhea to the pediatric unit of a tertiatycentre between December 2020 and
December 2022 Clinical dehydration status, feeding history, and laboratory tests (serum Na*, K",
CI, blood glucose, renal function) were recorded. Participants were grouped into: [1] Breastfeeding
(exclusive breastfeeding) and [2] Other feeding (formula, cow’s milk, mixed). Data were analyzed
using SPSS v21. Proportions were compared and p < 0.05 was considered statistically significant.
Results: Mean age was 24.04 £ 19.17 months (median 18.17 months; IQR 90-365); 58% male.
Feeding distribution: 49% breastfed, 51% other feeding. Dehydration: none 38%, some 54%, severe
8%. Overall electrolyte disturbances: hyperkalemia 30%, hyponatremia 19%, hypokalemia 13%,
hypernatremia 12%, elevated chloride 1%. Sodium distribution did not differ significantly between
groups. Hypokalemia was significantly more frequent in the other feeding group (216%) than in the
breastfeeding group (41%) (p < 0.05).

Conclusions: Exclusive breastfeeding was associated with a lower prevalence of hypokalemia in
children presenting with acute diarrhea. No significant relationship was observed between feeding
type and sodium or chloride abnormalities. These findings support continued promotion of
exclusive breastfeeding as a protective measure against certain electrolyte disturbances.

Keywords: Pediatric diarrhea, breastfeeding, formula feeding, electrolyte imbalance, hyponatremia,
hypokalemia
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Introduction

Diarrheal diseases continue to be a major cause of preventable childhood mortality worldwide,
particularly in low- and middle-income countries.! Early feeding practices — notably exclusive
breastfeeding versus formula, cow’s milk, or mixed feeding — influence the risk and severity of
diarrheal episodes.>” Human milk provides not only balanced nutrition but also immunological
components that reduce pathogen adherence and may mitigate enteric infections and their
complications.*¢ Electrolyte disturbances (dyselectrolytemia) during acute diarrhea — especially
sodium and potassium abnormalities — contribute to morbidity, including dehydration-related
complications and neurological events such as seizures.> This study compares the pattern and
frequency of electrolyte imbalances in children under five with acute diarrhea according to feeding
practice (exclusive breastfeeding vs other feeding), aiming to identify associations that could inform
clinical care and public-health promotion of breastfeeding.

Methods

Study design & setting: Cross-sectional observational study at the pediatric unit of a tertiary care
hospital

ss

Study period & approval: December 2020 — December 2022 , Institutional Ethical Committee
approval obtained.

Participants: Consecutive children aged 1 month to 5 years presenting with acute diarrhea. Total
enrolled participants = 100.

Inclusion criteria: Acute loose stools in children aged 1 month—5 years.

Exclusion criteria: Pneumonia or other systemic illness, history of diarrhea >14 days, neonates with
diarrhea.

Data collection: After informed consent, detailed history (including feeding history — exclusive
breastfeeding, formula, cow’s milk, or mixed), physical exam with dehydration grading, and blood
sampling for electrolytes, blood glucose, and renal function were performed.

Grouping: Breastfeeding group (exclusive breastfeeding) and Other feeding group (formula, cow’s
milk, or mixed feeding).

Statistical analysis: Performed with SPSS v21.0. Continuous data expressed as mean + SD or
median (IQR). Categorical data expressed as frequencies and percentages. Chi-square test or
Fisher’s exact test used for categorical comparisons; p < 0.05 considered statistically significant.

Results

Demographics: Mean age 24.04 + 19.17 months; median 18.17 months (IQR 9.0-36.5); age range
11-60 months. (Table 1). 58 males (58%), 42 females (42%). 47% were <1 year (Table 2).

Feeding practices: Breastfeeding 49%, formula 16%, cow’s milk 14%, mixed 21% (breastfeeding
group n = 49; other feeding group n = 51).

Dehydration: None 38%, some 54%, severe 8%.

Overall electrolyte disturbances (n = 100): Hyperkalemia 30%, hyponatremia 19%, hypokalemia
13%, hypernatremia 12%, elevated chloride (>108 mmol/L) 1%. (Table 3).

Comparison by feeding group:

- Sodium: No significant difference between groups (p > 0.05).(Figure 1)

- Potassium: Hypokalemia significantly higher in other feeding group (216%) compared with
breastfeeding group (41%) (p < 0.05). (Figure 2)

- Chloride: No significant difference between groups (p > 0.05). (Figure 3)

Discussion

This study examined whether feeding practice is associated with different patterns of electrolyte
disturbances in children under five with acute diarrhea. The principal finding was a significantly
higher prevalence of hypokalemia among children who received formula, cow’s milk, or mixed
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feeding compared with exclusively breastfed children. Sodium and chloride abnormalities did not
differ significantly between groups.

Possible explanations include immunological protection and better nutritional balance in breastfed
children. Formula or cow’s milk feeding may predispose to more severe fluid loss or malnutrition,
worsening potassium depletion. Findings align with prior studies reporting breastfeeding as
protective against hypokalemia, though discrepancies exist in sodium abnormalities across studies.

Limitations: Small sample size, cross-sectional design, and lack of control for hygiene, water
source, and formula preparation methods. These factors may have influenced results.

Clinical implications: Results reinforce exclusive breastfeeding promotion as part of diarrheal
disease prevention and highlight the need for early electrolyte monitoring in non-breastfed children
with diarrhea.

Conclusion

Exclusive breastfeeding was associated with a significantly lower frequency of hypokalemia among
children under five presenting with acute diarrhea. No statistically significant association between
feeding type and sodium or chloride abnormalities was observed. Promotion of exclusive
breastfeeding, early recognition of electrolyte disturbances, and prompt correction remain important
strategies in reducing diarrheal morbidity.
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Table 1: Age distribution among study participants

Age Category Frequency Percent
< 1 year 47 47.0 %
> 1 to 2 years 18 18.0 %
> 2 to 5 years 35 35.0 %
Mean Age in months + SD 24.04 +19.17

Median Age in months (IQR)  [18.17 (IQR =9.0 — 36.5)

Minimum age in months 1.1

Maximum age in months 60

Total 100 [100.0 %

Note: SD — Standard deviation, IQR — Inter Quartile range.

Table 2: Gender distribution among study participants

Gender Frequency Percent
Male 58 58 %
Female 42 42 %
Total 100 100.0 %
Table 3:Electrolyte imbalance observed among study participants
Electrolyte imbalance | Number Percentage
Sodium levels
Hyponatremia (<135) 19 19%
Normal 69 69 %
Hypernatremia (> 145) 12 12 %
Potassium levels
Hypokalemia (< 3.5) 13 13 %
Normal (3.5 to 4.5) 57 57 %
Hyperkalemia (> 4.5) 30 30 %
Chloride level
<89 0 0%
89 to 108 99 99%
> 108 1 1%
Total 100 100%

Vol.32 No. 09 (2025) JPTCP (402-406)

Page | 405


https://jptcp.com/index.php/jptcp/issue/view/79

Electrolyte Imbalances In Pediatric Diarrhea: Comparative Analysis Of Breastfeeding And Other Feeding
Practices

Sodium levels
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Figure 1: : Bar diagram shows comparison between sodium levels with type of feeding
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Figure 2: Bar diagram shows comparison between potassium levels with type of feedin
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Figure 3: Bar diagram shows comparison between chloride levels with type of feeding
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