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Frequency of Hypokalemia in Children with Acute 

Diarrhea Presenting at Tertiary Care Hospital 

   
Article History: Abstract: Objective: To determine the frequency of hypokalemia 

in children with acute diarrhea presenting at tertiary care hospital. 
Study Design: Descriptive, cross sectional study. Place and 
Duration of Study: Department of Pediatric Medicine, Bannu 
Medical College/Khalifa Gul Nawaz Teaching Hospital, Bannu from 
March 2025 to May 2025. Methodology: Total 139 patients 
between the ages of 1 and 15 who presented with acute diarrhea 
were included, regardless of gender. Children with congenital 
adrenal hyperplasia and celiac disease, as well as those with 
additional systemic conditions such renal (urea >20 mg/l, 
creatinine > 1.3 mg/dl), gastrointestinal, and metabolic disorders 
were excluded. Every patient had a 2 ml venous blood sample 
taken in order to measure serum potassium levels, and the 
researcher recorded hypokalemia (serum potassium level is less 
than 3.5 mEq/L at the time of presentation). The chosen patients 
were thereafter received treatment in accordance with ward 
policy. Results: The study's participants ranged in age from 1 to 
15, with a mean age of 2.99 ± 2.17 years. 130 patients, or 93.53% 
of the total, were between the ages of 1 and 7 years. With a male 
to female ratio of 1.8:1, 89 (64.03%) of the 139 patients were men 
and 50 (35.97%) were women. Mean duration of diarrhea was 
7.76 ± 2.86 days. Mean weight was 11.64 ± 2.55 kg. 36 (33.09%) 
of the children with acute diarrhea in our study had hypokalemia. 
Conclusion: This study concluded that the hypokalemia in 
children admitted with acute diarrhea is quite high. 
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INTRODUCTION 
Worldwide, acute diarrhea is a prevalent pediatric 
ailment that frequently manifests as electrolyte 
abnormalities (1). If treatment is not received, these 
abnormalities in youngsters can worsen quickly and 

cause serious problems. For efficient treatment and 
the avoidance of negative consequences, it is 
essential to comprehend the dynamics of 
hyponatremia and hypokalemia in the setting of 
severe diarrhea (2). Hypernatremia, hyponatremia, 
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and hypokalemia are three electrolyte abnormalities 
that are frequently seen (3). Acute renal failure and 
hypotension are two symptoms of hyperchloremic 
metabolic acidosis, which is also present in secretory 
diarrhea. Hypoperfusion of the tissues can lead to the 
development of lactic acidosis (4). 
Sodium (Na) and potassium (K) abnormalities are the 
most prevalent electrolyte abnormalities found in 
malnourished children (5). Due to inadequate muscle 
mass and limited food, all malnourished children 
have lower total body potassium levels. Most children 
with malnutrition have lower serum sodium levels, 
which conceal sodium overload brought on by 
sodium retention. It is well recognized that diarrhea 
exacerbates these anomalies in children who are 
malnourished (6). As a result, mortality and 
morbidity can be considerably decreased in patients 
with diarrhea if hyponatremia and hypokalemia are 
treated promptly (7). In one study (8), 30.77% of 
children with severe diarrhea had hypokalemia. 
According to a different study (9), 31% of kids who 
have severe diarrhea also have hypokalemia. 40% of 
children with acute diarrhea had hypokalemia, 
according to Nasrin L et al (10).  Bakolia SK et al.11 
found a lower rate of hypokalemia in children with 
acute diarrhea (10%). Because prior research has 
produced inconsistent findings and it is a prevalent 
source of morbidity and mortality in Pakistan. My 
justification is to draw attention to the hypokalemia 
that results from this straightforward issue, which 
kills young children. In children with acute diarrhea, 
prevention is essential to reducing the burden of 
hyponatremia and hypokalemia. It is possible to 
lower the prevalence of diarrheal infections by 
highlighting the significance of good hygiene, safe 
food and water practices, and prompt vaccination. 
Additionally, avoiding electrolyte imbalances and the 
problems they cause requires early symptom 
detection, timely rehydration, and proper electrolyte 
supplements. 
 
METHODOLOGY 
From March 2025 to May 2025, the Department of 
Pediatric Medicine at Bannu Medical College/Khalifa 
Gul Nawaz Teaching Hospital in Bannu conducted 
this descriptive cross-sectional study. After being 
approved by the institutional ethical review 
committee, 139 patients who satisfied the inclusion 
criteria were selected via non-probability sequential 
sampling. The parents or legal guardian of each 
patient were asked for their informed consent. With 
a 95% confidence level, 5% margin of error, and an 
expected percentage of hypokalemia in children with 
severe diarrhea of 10.0%, the WHO calculator was 
used to determine the sample size of 139 cases.  
Regardless of gender, all patients between the ages of 
1 and 15 years who presented with acute diarrhea 
(According to history, this condition is characterized 
by more than three loose stools each day for less than 

14 days) were included. Children with congenital 
adrenal hyperplasia and celiac disease, as well as 
those with additional systemic conditions such renal 
(urea >20 mg/l, creatinine > 1.3 mg/dl), 
gastrointestinal, and metabolic disorders were 
excluded. 
We recorded the child's weight, age, gender, length of 
diarrhea, and urban/rural residence. Every patient 
had a 2 ml venous blood sample taken in order to 
measure serum potassium levels, and the researcher 
recorded hypokalemia (serum potassium level is less 
than 3.5 mEq/L at the time of presentation). The 
chosen patients were thereafter received treatment 
in accordance with ward policy. All of this 
information was documented on a proforma that has 
been particularly created. 
Software called SPSS version 25.0 was used to 
examine the data that has been gathered. The data's 
normality was examined using the Shapiro-Wilk test. 
Serum potassium levels, weight, age, and diarrhea 
length were all displayed as mean and SD or median 
(IQR). The frequency and proportion of gender, 
residence (rural versus urban), and presence or 
absence of hypokalemia were displayed. Age, gender, 
weight, length of diarrhea, and place of residence 
(rural vs. urban) were all stratified. To determine 
their impact on the frequency of hypokalemia, post-
stratification chi square was used, and a p-value of 
less than 0.05 was regarded as significant. 
 
RESULTS 
The study's participants ranged in age from 1 to 15, 
with a mean age of 2.99 ± 2.17 years. 130 patients, or 
93.53% of the total, were between the ages of 1 and 7 
years. With a male to female ratio of 1.8:1, 89 
(64.03%) of the 139 patients were men and 50 
(35.97%) were women. Mean duration of diarrhea 
was 7.76 ± 2.86 days. Mean weight was 11.64 ± 2.55 
kg. Table I displays the distribution of patients with 
additional confounding variables. 
Table 1. Distribution of patients with other 
confounding variables (n=139) 

Confounding 

variables 

 Frequency %age 

Age (years) 1-7 130 93.53 

8-15 09 6.47 

Gender Male 89 64.03 

Female 50 35.97 

Duration 

(days) 

≤7 59 42.45 

8-14 80 57.55 

Weight (kg) ≤10 43 30.94 

>10 96 69.06 

Place of 

residence 

Rural 71 51.08 

Urban 68 48.92 

36 (33.09%) of the children with acute diarrhea in 
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our study had hypokalemia (Figure I). 
Figure 1. Frequency of hypokalemia in children with acute diarrhea presenting at tertiary care hospital 
(n=139). 

Table II displays the stratification of hypokalemia with respect to age, gender, weight, length of diarrhea, and place 
of residence. 
Table 2. Stratification of hypokalemia with respect to age, gender, weight, length of diarrhea, and place of 
residence. 

 Yes 

(n=36) 

No 

(n=93) 

P-value 

Age (years) 1-7 42 (32.31%) 88 (67.69%) 0.454 

8-15 04 (44.44%) 05 (55.56%) 

Gender Male 31 (34.83%) 58 (65.17%) 0.561 

Female 15 (30.0%) 35 (70.0%) 

Duration (days) ≤7 19 (32.20%) 40 (67.80%) 0.848 

8-14 27 (33.75%) 53 (66.25%) 

Weight (kg) ≤10 15 (34.88%) 28 (65.12%) 0.764 

>10 31 (32.29%) 65 (67.71%) 

Place of residence Rural 19 (26.76%) 52 (73.24%) 0.105 

Urban 27 (39.71%) 41 (60.29%) 

DISCUSSION 
Around 5% to 20% of the world's population suffers 
from acute diarrhea each year, the condition is highly 
prevalent worldwide. Every year, acute diarrhea 
results in over 5-8 million fatalities (12). The primary 
cause of protein-calorie malnutrition in 
underdeveloped nations is acute diarrhea. Acute 
diarrhea causes enormous financial losses in affluent 

nations like the US, involving 250,000 hospital 
admissions and over 8 million doctor visits annually. 
Four to six million people die each year from acute 
diarrheal illnesses, which are a major source of 
morbidity and mortality in Asia, Africa, and Latin 
America. Dehydration, electrolyte imbalances, and 
their related consequences are the main causes of 
death from acute diarrhea (13). 

36 (33.09%)

93 (66.91%)
Present

Absent
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In order to ascertain the prevalence of hyponatremia 
and hypokalemia in children admitted with acute 
gastroenteritis, I have carried out this investigation. 
Participants in the study were between the ages of 1 
and 15, with an average age of 2.99 ± 2.17 years. The 
age range of the 130 patients, or 93.53% of the total, 
was 1–7 years old.  Of the 139 patients, 50 (35.97%) 
were women and 89 (64.03%) were men, resulting in 
a male to female ratio of 1.8:1. Hypokalemia was 
present in 36 (33.09%) of the children in our 
research who had acute diarrhea.  In one study8, 
hypokalemia was present in 30.77% of children who 
had severe diarrhea.  Another study9 found that 40% 
of children with acute diarrhea had hypokalemia, and 
31% of children with severe diarrhea also had 
hypokalemia (Nasrin L et al.10 Children with acute 
diarrhea had a lower rate of hypokalemia (10%), 
according to Bakolia SK et al (11). 
Hypokalemia was the most prevalent electrolyte 
imbalance in another study, affecting 43.7% of 
participants. Bicarbonate and potassium are lost as a 
result. Additionally, the author discovered that 1.2% 
of patients had both hyperkalemia and 
hyponatremia. Because hypovolemic dehydration 
impairs renal function, it might be the result of 
ischemia alterations in renal tissue (14). According to 
Adbia A et al.'s research, 15.8% of children with 
severe diarrhea have hypokalemia (15). 
Hyponatraemia (56%) and hypokalaemia (46%) 
were reported in a study (16). The prevalence of 
hyponatraemia and hypokaelemia was found to be 
27.8% and 47.5%, respectively, in another 
Bangladeshi investigation (17). The current study's 
observed frequency of 29.68% was lower than the 
46.0% reported from Nepal but marginally higher 
than the 27.5% recorded from Zimbabwe.18 These 
many studies' high hypokalemia percentages 
indicated that children with severe diarrhea 
frequently have hypokalemia. Numerous organs are 
affected by hypokalemia, but the cardiovascular, 
neurological, muscular, and renal systems are the 
most commonly affected.  Muscle paralysis can 
happen in cases of severe potassium shortage (18). 
The average age of the sample in a Peshawar19 study 
was 12.6 + 6.5 months, with 45.8% of the sample 
being female and 54.2% being male. The majority of 
children, or 39.9%, were in the 8–16-month age 
range.  In our sample, the average duration of 
diarrhea was 19.4 + 3.9 days, with 81% of cases 
occurring between >14 and 21 days and 19% 
occurring after 21 days.  Serum potassium tests 
revealed that 28.6% of the kids had hypokalemia 
(19). The prevalence of hypokalemia was greater, 
according to Zaman et al (20). In 39%, 26%, and 2% 
of the cases, they discovered mild, moderate, and 
severe hypokalemia, respectively.  Compared to 
relatively healthy children, malnourished children 
had a noticeably greater level of hypokalemia. Ninety 
patients with diarrhea and malnutrition were 

identified in another study (21). The average 
duration of diarrhea was 4.67±0.821 days, and the 
average age of the patients was 3.28±1.2 years.  32 
(35.5%) of the patients were female, and 58 (64.4%) 
were male.  Of the patients, 28 (31.1%) had 
hyponatremia, 55 (61.1%) had hypokalemia, and 12 
(13.3%) had hypocalcemia.22 However, 62.5% of 
patients with diarrhea and malnutrition had 
hypokalemia, according to a research by Yasmeen 
Memon et al (22). 
75 out of 100 individuals in a research by Nagpal D 
had low potassium and salt serum levels.23 
According to Hassan M et al (24), electrolyte 
abnormalities were seen in 28% of patients of acute 
gastroenteritis. Bamgbola OF et al (25) discovered 
that 46% of patients who presented with dehydration 
and diarrhea had hypokalemia and 80% had 
electrolyte abnormalities. Numerous organs are 
affected by hypokalemia, but the cardiovascular, 
neurological, muscular, and renal systems are the 
most commonly affected. In cases of severe 
potassium deficiency, muscle paralysis may occur.  
Acute diarrhea-induced paralysis caused by 
hypokalemia was reported by Hassan M et al. in their 
case series (26) Hypokalemia in malnourished 
children may be asymptomatic, but during diarrheal 
illness, it manifests clinically as cardiac arrhythmia, 
respiratory distress, hypotonia, abdominal 
distension, and paralytic ileus (26). 
 
CONCLUSION 
According to the study's findings, children who are 
admitted with severe diarrhea have a relatively high 
rate of hypokalemia. When children are admitted 
with acute diarrhea, electrolyte imbalances continue 
to be important predictors of morbidity and 
mortality. We advise that children admitted with 
acute diarrhea will fare better if electrolyte 
imbalances are promptly identified through routine 
monitoring and appropriately corrected. 
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