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ORIGINAL ARTICLE
Association between diarrhea-related complications and severity of
dehydration in children aged 2-59 months at a tertiary care hospital.

Afsheen Batool Raza', Nadia Nawaz?, Sadia Qasim?, Tahira Aslam*

ABSTRACT... Objective: To examine the relationship between the severity of dehydration and the complications associated with
diarrhea in children aged 2-59 months. To evaluate the range of complications observed in pediatric patients with diarrhea admitted
to a tertiary care hospital, focusing on different dehydration levels. Study Design: Cross-sectional study. Setting: Department
of Pediatric Medicine, Children’'s Hospital and University of Child Health Sciences (UCHS), Lahore. Period: June 2023 to
December 2023. Methods: Inclusion criteria consisted of previously healthy children aged between 2 -59 months of either gender,
exhibiting symptoms of acute watery diarrhea, including loose motions and vomiting. Patients diagnosed with chronic diarrhea,
immunodeficiency, neuromuscular impairment, or congenital heart disease were excluded. Non-probability purposive sampling
technique was used and a total of 120 pediatric patients meeting the inclusion criteria were enrolled in the study. Following parental
consent, data was collected using a pre-designed form, and all eligible patients received treatment. The data was analyzed using
SPSS version 22. Results: The majority (58.3%) were aged between 2 to 6 months. Complications associated with diarrhea
included hypokalemia (35%), acute kidney injury (10%), and metabolic acidosis (65%). Severe dehydration was observed in 39.2%
of patients. Conclusion: Metabolic acidosis was the most common complication, present in 55% of cases. A significant correlation
was found between the severity of dehydration and the occurrence of metabolic acidosis.
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INTRODUCTION

Diarrheais aleading cause of morbidity and mortality
worldwide, particularly among children under five
years of age. Globally, approximately four million
child deaths are attributed to diarrheal illnesses
annually." It is the primary cause of death in this age
group, with the highest burden observed in sub-
Saharan Africa, South Asia, and Southeast Asia.?®
The higher prevalence in these regions is often
linked to inadequate sanitation facilities, limited
awareness of personal hygiene, and shortages of
well-trained healthcare personnel.

Epidemiological patterns of diarrhea differ across
regions.* Viral diarrhea is more common in
developed countries, whereas bacterial diarrhea
predominates in developing nations.® Effective
management of diarrhea requires a comprehensive
clinical assessment, including detailed history-taking,
physical examination, and evaluation of hydration
and nutritional status. This process facilitates early

identification of complications, which may include
dehydration, electrolyte imbalances, or malnutrition.

Fluid and electrolyte replacement are cornerstone
interventions in the management of diarrheal
diseases.® Despite most cases being viral in origin
and self-limiting, continuous monitoring remains
essential to prevent complications. Antibiotics,
however, play a limited role and are indicated only
in specific cases.”® Continuous monitoring and
surveillance of pediatric diarrhea and its underlying
causes are essential for identifying strategies aimed
at prevention and control of diarrhea.'®"

Children with severe acute malnutrition (SAM) face
an exponentially higher risk of death from diarrheal
ilnesses, with the mortality risk up to 12 times
greater compared to well-nourished children.'?'s
Chronic  malnutrition, or stunting, is another
significant predictor of mortality during and after
moderate-to-severe diarrhea episodes.'®
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Socioeconomic factors also influence disease
outcomes, with children from lower-income
households often presenting with more severe
illness due to delays in seeking medical care.'”
Diarrhea and its associated complications,
including dehydration and malnutrition, continue to
be significant contributors to hospitalizations and
mortality among children.'®

Despite its significant impact on pediatric health,
data on the correlation between complications of
diarrhea, hydration status, and age groups remain
scarce in our setting. This study aims to address
this gap by assessing the association between
diarrheal complications, levels of dehydration,
and age groups in pediatric patients admitted to a
tertiary care hospital. The objective of the study was
to examine the relationship between the severity
of dehydration and the complications associated
with diarrhea in children aged 2-59 months, and
to evaluate the range of complications observed in
pediatric patients with diarrhea admitted to a tertiary
care hospital, with a particular focus on different
levels of dehydration.

METHODS
This Cross-sectional study was conducted at
Department of Pediatric Medicine, Children’s

Hospital and University of Child Health Sciences
(UCHS), Lahore from June 2023 to December
2023 after taking approval from ethical committee
(No. 56738/UCHS-CH) Dated: 28/02/23. Al
patients diagnosed with acute watery diarrhea were
included in the study. Inclusion criteria consisted
of previously healthy children aged between 2-59
months of either gender, exhibiting symptoms of
acute watery diarrhea, including loose motions and
vomiting. Patients diagnosed with chronic diarrhea,
immunodeficiency, neuromuscular  impairment,
or congenital heart disease were excluded. After
obtaining parental consent, a pre-designed form
was completed, documenting detailed history,
clinical signs, and outcomes. Treatment was given
to all eligible patients, and their progress was
monitored during their ward stay. Data analysis was
performed using SPSS version 22. Frequencies and
percentages were calculated through descriptive
statistics, and the Chi-square test was applied to
compute P-values. Statistical significance was

defined as a P-value of less than 0.05.

RESULTS

Out of the total 120 patients, 70 cases (58.3%) aged
between 2-6 months, 30 cases (25%) aged between
6-12 months, and 20 cases (16.7%) were over 12
months of age, 69 cases (57.5%), were male and 51
cases (42.5%) were female. The mean duration of
stay was 3.3 days with a standard deviation of 2.06,
and the mean height, weight, and MUAC were 65.7
+16.65, 5.20+2.85, and 10.9+5.46 respectively.
The mean hemoglobin (Hb) level was 8.87+1.71,
and the mean total leukocyte count (TLC) was 10.7
+5.3.

Regarding electrolytes, serum sodium levels were
below 135 in 37 cases (30.8%) and above 135 in 83
cases (69.2%), while serum potassium levels were
below 3.5 in 46 cases (38.3%) and between 3.5-
5.5in 74 cases (61.7%). Serum calcium levels were
below 7.0 in 6 cases (5.0%) and above 7.0 in 114
cases (95.0%). As for hydration status, 30 cases
(25%) were mildly dehydrated, 23 cases (19.2%)
were moderately dehydrated, 47 cases (39.2%)
were severely dehydrated, and 20 cases (16.7%)
had no dehydration. Regarding outcomes, 118 cases
(98.3%) were discharged. Signs and symptoms are
illustrated in Figure-1, while complications of diarrhea
are depicted in Figure-2. Electrolyte imbalance was
found to have an insignificant relationship with
dehydration status (P > 0.05) (Figure-3).

FIGURE-1
Signs and symptoms (n=120)
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FIGURE-2

Complications of diarrhea (n=120)
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FIGURE-3

Correlation of electrolyte imbalance with hydration status
(n=120)
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TABLE-I
Correlation Of complications with age groups
Age in Months
Complications P-Value
2-6 Months 6-12 Months >12 Months
Yes 20(28.2%) 12(38.7%) 11(55.0%)
Hypokalemia 0.07
No 51(71.8%) 19(61.3%) 9(45%)
Yes 9(12.7%) 309.7%) 0
AKI 0.243
No 62(87.3%) 28(9.3%) 20(100%)
Yes 40056.3%) 18(58.1%) 9(45%)
Metabolic Acidosis 0.614
No 31(43.7%) 13(41.9%) 11(55.0%)

TABLE-II

Correlation of complications with hydration status

Complications

Dehydration Status

Mild Moderate Severe No Dehydration P-Value

Yes 5(16.7%) 9(37.5%) 21(43.8%) 8(40%)

Hypokalemia 0.09
No 25(83.3%) 15(62.5%) 27(56.3%) 12(60%)
Yes 1(3.3%) 3(12.5%) 6(12.5%) 2(10%)

AKI (Acute kidney inury) 0.571
No 29(96.7%) 21(87.5%) 42(87.5%) 18(90%)
Yes 11(36.7%) 12(50%) 37(77.1%) 7(35%)

Metabolic Acidiosis 0.001
No 19(63.3%) 12(50%) 11(22.9%) 13(65%)

Dehydration status has significant correlation with metabolic acidosis (P <0.05) and insignificant correlation with AKI and hypokalemia.
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DISCUSSION

Throughout the world, diarrheal diseases are
identified as the primary cause of death among
children under the age of five."Intestinal permeability
plays a central role in the pathophysiology of
environmental enteric dysfunction, a condition
believed to be a frequent contributor to inadequate
growth. This disease process has been documented
in children diagnosed with kwashiorkor.?° Among the
120 patients, the majority fell within the 2 to 6month
age range, with a mean age of 9.31 + 12 months.
More than half of the participants were under 12
months old, indicating a prevalence of younger age
groups in our study. Conversely, in another study,
the mean age was 15.46 + 9.3 months, suggesting
that the majority of our patients were younger
in comparison. Similarly, research conducted in
Ethiopia revealed that children aged 6 to 23 months
were over twice as likely to develop diarrhea
compared to those aged 2 years or older.?’

A similar finding was also noted in a study conducted
in Bangladesh.?? This is attributed to the fact that
during infancy, children are exposed to various
contaminated agents while crawling and walking,
which increases the risk of infectious diseases.®
Concerning gender distribution, the majority of
participants were male in this study, aligning with
findings from another study where 115 individuals
(57.5%) were male.?* Research conducted in both
Bangladesh and Western Maharashtra, India,
demonstrated that male children had greater odds
of experiencing diarrhea compared to female.??

Among environmental factors, the disposal of child
stool and the materials used for the floor and roof
of the household unit were significantly linked to
diarrhea in children under the age of five consistent
with prior studies®, this could be attributed to the
transmission of pathogens facilitated by unclean floor
surfaces and thatch roofing materials in the dwelling,
potentially elevating the susceptibility to diarrheal
diseases.?® In terms of hydration status in our study,
30 cases (25%) were classified as mildly dehydrated,
23 cases (19.2%) as moderately dehydrated, 47
cases (39.2%) as severely dehydrated, and 20
cases (16.7%) showed no signs of dehydration.
Conversely, in another study, 93 cases (46.5%)
were categorized as mildly dehydrated, 68 cases

(34%) as moderately dehydrated, 11 cases (5.5%)
as severely dehydrated, and 28 cases (14 %) showed
no signs of dehydration. Therefore, in our dataset,
the majority of cases exhibited severe dehydration.
Numerous studies indicate that infants experiencing
frequent diarrhea, elevated fever, or increased
frequency of vomiting or diarrhea episodes are at
a higher risk of dehydration.?2” However, there are
also publications that challenge these findings.#2®
In our study, acute kidney injury (AKI) was observed
in 10% of cases, with raised serum urea levels
detected in 25 cases (20.8%).

Another study revealed a correlation between urea
concentration and the severity of dehydration,
suggesting that serum urea levels could serve as
a valuable predictor of dehydration according to
some researchers.?#? In our study, elevated serum
creatinine levels were detected in 11 cases (9.2%)
among those with severe dehydration. Shaoul et
al. found that creatinine concentration may not
reliably indicate dehydration, while another study
suggested that creatinine levels could predict severe
dehydration.?® Hypokalemia often manifests with
symptoms such as muscle weakness, hypotonia,
apathy, paralytic ileus, and cardiac arrhythmias. In
our study, hypokalemia was observed in 46 cases
(38.3%), hyponatremia in 37 cases (30.8%), and
hypocalcemia in 6 cases (5%). These findings are
consistent with earlier research.®® In our study,
metabolic acidosis emerged as the most prevalent
complication, aligning with a study conducted
by Tahmina et al.®' Furthermore, we observed a
significant correlation between dehydration and
metabolic acidosis. This correlation was also noted
in studies conducted by Mackenzie et al. and
Vega and Avner.®' Metabolic acidosis in severe
dehydration in children primarily occurs due to loss
of bicarbonate, tissue hypo perfusion leading to
anaerobic metabolism and lactic acidosis and renal
Impairment resulting in decreases hydrogen ion
excretion and bicarbonate regeneration.3233

CONCLUSION

A significant correlation was found between
dehydration status and the development of
metabolic acidosis. However, dehydration did not
show a significant relationship with acute kidney
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injury (AKD or hypokalemia. No significant impact
of age on AKI or metabolic acidosis is found.
Additionally, electrolyte imbalance was found to
have no significant relationship with dehydration
status. These findings highlight the critical role
of dehydration in the development of metabolic
acidosis, emphasizing the importance of timely
management in pediatric diarrhea cases.
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