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Abstract:

Background: Acute diarrhea is a leading cause of morbidity in
children, with dehydration being the most serious complication
influencing clinical outcomes.

Objective: To determine the predictors of dehydration severity
among pediatric patients presenting with acute diarrhea.

Methods: This retrospective study was conducted at Lahore General
Hospital from Sep 2025 to Nov 2025, included 355 children aged 1
month to 5 years presenting with acute diarrhea. Data were extracted
from medical records, including demographic characteristics, clinical
features, feeding practices, and nutritional status. Dehydration
severity was classified according to WHO guidelines.

Results: The mean age of participants was 24.6 + 13.2 months, with
55.8% males. Dehydration was observed in 49.6% of patients, with
21.7% having severe dehydration. Children with severe dehydration
were younger (20.2 + 12.8 months) and had longer duration of
diarrhea (3.6 = 1.4 days) and higher stool frequency (8.3 + 2.3/day)
(p<0.001). Vomiting (80.5%) and fever (67.5%) were significantly
more common in severe cases. Malnutrition was present in 45.5% of
severely dehydrated children (p<0.001), while breastfeeding showed
a protective effect. Multivariate analysis identified age <24 months
(OR 1.82), duration >3 days (OR 2.64), stool frequency >7/day (OR
2.91), vomiting (OR 2.38), and malnutrition (OR 2.76) as
independent predictors of severe dehydration.

Conclusion: Younger age, prolonged diarrhoea, increased stool
frequency, vomiting, and malnutrition are significant predictors of
severe dehydration in pediatric diarrhoea. Early identification of
these factors can improve clinical outcomes through timely
intervention and appropriate management strategies.

Keywords: Pediatric  diarrhoea, factors,
malnutrition, vomiting, stool frequency.

dehydration, risk

INTRODUCTION

Acute diarrhoea is one of the most common causes of
morbidity and death in children under the age of five,
especially in low and middle-income countries [1].
Even though the world has become more hygienic,
vaccinated, and healthcare is more accessible to more
people, diarrheal diseases have remained a significant
clinical and economic burden, and the most life-
threatening

complication is dehydration [2]. Clinical outcomes are
mainly based on the severity of dehydration, which
dictates the decision to hospitalise, the choice of fluids,

and overall management. Pediatric diarrhoea causes
dehydration because of excessive fluid and electrolyte
loss in frequent loose stools and vomiting, which are
usually exacerbated by poor oral intake [3]. Children
are more susceptible because of their increased body
water content, increased metabolic needs and reduced
physiological reserves. Unless early diagnosed and
treated, intense dehydration may quickly develop into
hypovolemic shock, metabolic acidosis and death [4].
Thus, the need to identify children who are at risk of
severe dehydration at an early age is crucial to intervene
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in time and provide a better prognosis [5].

Although clinical assessment instruments like the
World Health Organization (WHO) classification
system are common in classifying the degree of
dehydration as far as they utilize physical
manifestations which are subjective and may depend on
examiner experience. In addition, the escalation of mild
to severe dehydration is also dependent on various
factors, such as age, nutritional status, feeding, diarrhea
duration and frequency, existence of vomiting and
underlying infections [6].

These predictors are important to identify to risk stratify,
particularly in  resource-limited settings where
sophisticated diagnostic tools might not be easily
accessible. Individual risk factors about the severity of
dehydration have been studied before but the results of
the study have varied among various population groups
and health care institutions [7].

Different environmental conditions, socioeconomic
status, and access to health care also contribute to
complications in the generalizability of results. As a
result, the context-specific information can still be
required to comprehend the factors influencing the
severity of dehydration in pediatric diarrhoea [8].
Besides the clinical factors, the environmental and
caregiver-related determinants are also important in
determining the outcome of dehydration [9].

Unsafe drinking water, poor sanitation, and lax
hygienic regulations increase the risk of frequent
episodes of diarrhoea, thereby worsening fluid loss and
dehydration [10].

Caregiver knowledge and practices, such as prompt
administration of oral rehydration therapy (ORS),
feeding during illness, and prompt health-seeking
behaviour, are very important in preventing dehydration
from worsening to severe stages [11].

The late presentation to healthcare facilities due to
delayed attention to the warning signs by the caregivers
often results in advanced dehydration in the children
which may have to be aggressively treated [12].
Another factor of significant importance is malnutrition,
which plays a major role in determining the severity
and outcome of dehydration in pediatric patients [13].
Children with malnutrition have uncharacteristic
clinical features and it is harder to judge them on
whether they are dehydrated. Additionally, they have
impaired immune responses and altered physiological
reserves, increasing their susceptibility to severe illness
and complications. The combination of diarrhea and
malnutrition produces a vicious cycle, as one problem
worsens the other, causing worse clinical outcomes [14].
Objective

To determine the predictors of dehydration severity
among pediatric patients presenting with acute diarrhea.

METHODOLOGY:

This was a retrospective observational study, conducted
at Lahore General Hospital from Sep 2025 to Nov 2025.
A total of 355 pediatric patients presenting with acute
diarrhea were included in the study. Non-probability

consecutive sampling was used to include all eligible
patients meeting the inclusion criteria. Children aged 1
month to 5 years presenting with acute diarrhea
(defined as >3 loose stools per day for less than 14
days), of either gender, and having documented clinical
assessment of dehydration at presentation were included
in the study. Children with chronic diarrhea (>14 days),
known chronic systemic illnesses (such as congenital
heart disease, chronic kidney disease), severe
malnutrition (as per WHO criteria), or incomplete
medical records were excluded from the study. Upon
receiving institutional review board approval, medical
records of pediatric patients who met the inclusion
criteria were studied. A structured data collection
proforma was used to extract relevant data. The
variables recorded were demographic information (age,
gender), clinical variables (duration and frequency of
diarrhea, vomiting, fever), feeding history, hydration
status at the time of presentation, and laboratory
variables as available. The severity of dehydration was
categorized according to the WHO guidelines into no
dehydration, some dehydration, and severe dehydration
on the basis of clinical signs which included, general
condition, sunken eyes, skin turgor, and thirst. Severity
of dehydration (categorized as no dehydration, some
dehydration, and severe dehydration) were dependent
variables. Age, gender, duration of diarrhea, frequency
of stools, vomiting, fever, feeding practices, and other
clinical parameters were independent variables. Data
were entered and analyzed using Statistical Package for
Social Sciences (SPSS) version 26.0. Quantitative
variables such as age and duration of diarrhea were
presented as mean =+ standard deviation, while
qualitative variables were expressed as frequencies and
percentages. Stratification was performed to assess the
effect of various predictors on dehydration severity. A
p-value of <0.05 was considered statistically significant.

RESULTS

Data were collected from 355 patients, mean age of the
study population was 24.6 + 13.2 months, with a male
predominance of 198 (55.8%) compared to 157 (44.2%)
females. The average duration of diarrhea was 2.8 £ 1.3
days, while the mean stool frequency was 6.9 + 2.1
episodes per day. Vomiting was present in 212 (59.7%)
children, and fever in 185 (52.1%). Regarding feeding
practices, 162 (45.6%) were breastfed, 98 (27.6%) were
formula-fed, and 95 (26.8%) had mixed feeding. Most
children had normal nutritional status (248; 69.9%),
while 107 (30.1%) were malnourished. In terms of
dehydration severity, 102 (28.7%) had no dehydration,
176 (49.6%) had some dehydration, and 77 (21.7%)
presented with severe dehydration.
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Table 1. Baseline Demographic, Clinical
Characteristics, and Dehydration Severity (n = 5) 35

Variable Category n (%) /
Mean =
SD
Age (months) — 24.6 +
13.2
Gender Male 198
(55.8%)
Female 157
(44.2%)
Duration of — 28+13
Diarrhea (days)
Frequency of — 6.9+2.1
Stools/day
Vomiting Yes 212
(59.7%)
No 143
(40.3%)
Fever Yes 185
(52.1%)
No 170
(47.9%)
Feeding Status Breastfed 162
(45.6%)
Formula-fed 98
(27.6%)
Mixed 95
(26.8%)
Nutritional Status Normal 248
(69.9%)
Malnourished 107
(30.1%)
Dehydration No Dehydration 102
Severity (28.7%)
Some 176
Dehydration (49.6%)
Severe 77
Dehydration (21.7%)

Children with severe dehydration were younger (20.2 +
12.8 months) compared to those with some dehydration
(24.3 + 13.0 months) and no dehydration (28.1 + 12.5
months) (p = 0.01). The duration of diarrhea increased
progressively with severity, from 2.1 + 1.0 days in no
dehydration to 3.6 + 1.4 days in severe dehydration (p <
0.001). Similarly, stool frequency rose significantly
from 5.2 = 1.5 to 8.3 + 2.3 episodes/day across severity
groups (p <0.001).

Table 2. Association of Clinical Factors with

Dehydration Severity
Variable No Some Severe p-
Dehydra Dehydra Dehydra @ valu
tion tion tion e

(m=102) (n=176) (n=77)

Age 28.1+ 243 £ 20.2 £ 0.01

(months) 12.5 13.0 12.8

Duration 21+£10 29+12 36+14 <0.0

of 01

Diarrhea

(days)

Stool 52+15 68+19 83+£23 <00

Frequency 01

/day

Vomiting | 41 109 62 <0.0
(40.2%)  (61.9%)  (80.5%) | 01

Fever 39 94 52 0.00

(382%)  (53.4%)  (67.5%) 2

Breastfeeding was more common in children without
dehydration (56.9%) and decreased in those with severe
dehydration (32.5%), whereas formula feeding and
mixed feeding were more frequent in the severe group
(32.5% and 35.0%, respectively) (p = 0.01).
Malnutrition showed a strong association with
dehydration severity, increasing from 17.6% in children
without dehydration to 45.5% in those with severe
dehydration (p < 0.001).

Table 3. Association of Feeding and Nutritional
Status with Dehydration Severity.

Variable No Some Severe p-
Dehydra Dehydra Dehydra valu
tion tion tion e

(m=102) (n=176) (=77)

Breastfed 58 79 25 0.01
(56.9%) (44.9%) (32.5%)

Formula- 21 52 25
fed (20.6%) (29.5%) (32.5%)
Mixed 23 45 27

Feeding  (22.5%)  (25.6%)  (35.0%)

Malnutri 18 54 35 <0.0
tion (17.6%)  (30.7%)  (45.5%) 01

Children aged less than 24 months had a significantly
higher risk (OR 1.82, 95% CI: 1.12-2.95, p = 0.01).
Prolonged diarrhea (>3 days) was associated with a
2.64-fold increased risk (p < 0.001), while high stool
frequency (>7/day) showed the strongest association
(OR 2.91, p < 0.001). Vomiting was also a significant
predictor (OR 2.38, p = 0.003), and malnutrition
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increased the risk nearly threefold (OR 2.76, p < 0.001).

Table 4 Multivariate Logistic Regression Analysis
for Predictors of Severe Dehydration.

Variable Adjusted  95% CI  p-value
OR

Age (<24 1.82 1.12-2.95 0.01

months)

Duration >3 2.64 1.55-4.49  <0.001

days

Stool 291 1.68-5.04 <0.001

Frequency

(>7/day)

Vomiting 2.38 1.35-4.21 0.003

DISCUSSION

This paper assessed the predictors of the severity of
dehydration in children with acute diarrhea and found
that there are several important clinical and
demographic predictors of poor outcomes. The results
showed that young age, a long duration of diarrhoea,
stool frequency, vomiting, and malnutrition were strong
predictors of severe dehydration, indicating the
complexity of disease progression in this population.
The factor of age appeared to be a significant one, as
younger children are more likely to develop severe
dehydration. In the current study, the mean age of
children with severe dehydration (20.2 = 12.8 months)
was lower than that of children without dehydration
(28.1 £ 12.5 months). This may be attributed to the fact
that younger children have limited physiological
reserves, increased body water turnover and are prone
to rapid fluid loss. Past studies have also indicated that
infants and toddlers are more vulnerable to dehydration-
related problems because of their inefficiency in
replacing the losses in fluid [15].

The length and frequency of diarrhoea were also
strongly associated with the severity of dehydration.
Severely dehydrated children experienced a longer
illness duration (3.6 £+ 1.4 days) and greater stool output
(8.3 £ 2.3 episodes/day), both of which were significant
predictors of illness severity. These results are in line
with prior studies showing that chronic fluid loss over
time leads to eventual dehydration, particularly when
not properly replaced through oral rehydration therapy
[16]. The multivariate analysis also established that
diarrhoea lasting more than 3 days and more than 7
stools per day were significant predictors of severe
dehydration. Another important clinical feature of
dehydration severity was vomiting: 80.5% of children
in the severe dehydration group vomited, compared
with 40.2% in the no dehydration group [17]. Vomiting
not only plays a direct role in fluid loss but also reduces
oral fluid intake, thereby worsening hydration status.
This is a two-fold effect that causes vomiting to be a
critical clinical indicator to respond to. Prior studies
have also made similar observations with vomiting
cited as being a significant factor in the severity of
dehydration in pediatric diarrhea [17].

Dehydration severity was also strongly associated with

fever, but it did not have as strong an influence as other
variables. Fever episodes may indicate an underlying
infectious aetiology, which can compound fluid loss by
augmenting metabolic requirements and inflammatory
reactions [18]. Although fever might not be a direct
cause of dehydration, it is often a comorbid condition of
more serious infections and thus indirectly leads to
poorer clinical outcomes. This study reported
malnutrition as one of the most significant predictors of
severe dehydration, and almost half of the severely
dehydrated children (45.5) were malnourished. The
multivariate  analysis once again showed that
malnutrition is an independent risk factor, significantly
increasing the risk of severe dehydration [19].
Nutritionally deprived children may have distorted
physiological reactions, defective immunity, and non-
characteristic clinical manifestations, which complicate
the early detection and treatment. The two-way
interaction between diarrhea and malnutrition also adds
to the risk since both conditions worsen each other. The
results of this study have important clinical implications.
High-risk patients can be identified using readily
measurable clinical parameters to conduct early triage
and initiate appropriate treatment in a timely manner
[20]. The use of clinical predictors is even more
important in resource-limited environments, where
laboratory investigations may be limited. These
predictors can be incorporated into clinical assessment
methods to enhance clinical decision-making and
minimise the chances of complications related to
untimely treatment.

Limitations

As a retrospective study, it is prone to certain biases
like incomplete data and the accuracy of medical
records. Also one center was used to conduct the study,
thus this could not be generalized to the rest.
Multicenter, prospective studies are suggested in the
future to confirm these findings and create standardized
predictive algorithms to assess the severity of
dehydration.

CONCLUSION:

It is concluded that dehydration remains a common and
clinically significant complication in children with
acute diarrhea, with younger age, prolonged duration of
illness, increased stool frequency, vomiting, and
malnutrition identified as key independent predictors of
severe dehydration. Among these, high stool frequency
and malnutrition showed the strongest associations,
emphasizing the need for heightened clinical vigilance
in these high-risk groups. Early recognition using
simple clinical parameters can enable timely
intervention, appropriate triage, and effective fluid
management, particularly in resource-limited settings.
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