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Abstract

Background: Bronchopneumonia is a leading cause of morbidity and mortality among children
under five years, particularly in developing countries. Nutritional status plays a crucial role in
influencing susceptibility, severity, and outcomes of the disease.

Aim: To assess the nutritional status of pediatric patients with bronchopneumonia and evaluate
its association with clinical profile and outcomes.

Methods: This prospective observational study was conducted at Sree Mookambika Institute of
Medical Sciences, Kulasekaram, from June 2025 to May 2026. A total of 256 children aged 1-96
months diagnosed with bronchopneumonia were included. Detailed clinical evaluation and
anthropometric measurements were performed. Nutritional status was assessed using weight-for-
height Z-scores calculated with Epi Info software based on NCHS reference standards. Data
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were analyzed using descriptive statistics, and associations were tested using appropriate
statistical methods with p<0.05 considered significant.

Results: The majority of children had normal nutritional status despite having
bronchopneumonia. Children under two years (72.26%) were most commonly affected. Male
predominance (52.34%) was observed. Common comorbidities included severe acute
malnutrition, moderate acute malnutrition, and other systemic illnesses. Nutritional status
showed an association with disease severity, with malnourished children exhibiting more
complications and prolonged illness.

Conclusion: Bronchopneumonia is a multifactorial disease influenced by age, gender,
environmental factors, and nutritional status. While many children had normal nutrition,
malnutrition increased disease severity. Early nutritional assessment and comprehensive
management are essential to improve pediatric outcomes.

Introduction

Bronchopneumonia is one of the most common forms of pneumonia affecting the pediatric
population and continues to be a leading cause of morbidity and mortality among children,
particularly those under five years of age [1]. It is characterized by inflammation of the bronchi
and adjacent alveoli, leading to impaired gas exchange. Clinically, children may present with
cough, fever, tachypnea, and varying degrees of respiratory distress. Although bacterial
pathogens are the most frequent cause, viral and, less commonly, fungal infections also
contribute significantly to the disease burden [1].

Globally, pneumonia remains a major public health concern. It accounts for approximately 16%
of all deaths among children under five years, with the highest burden observed in low- and
middle-income countries [4]. Despite improvements in vaccination, nutrition, and access to
healthcare, the incidence and severity of pneumonia remain high in resource-limited settings. In
2015 alone, nearly 920,000 deaths in children under five years were attributed to pneumonia,
with bronchopneumonia contributing substantially to this mortality [1].

Nutritional status plays a crucial role in determining both susceptibility to and outcomes of
bronchopneumonia. Malnutrition weakens the immune system by impairing both cell-mediated
and humoral immunity, thereby increasing the risk of infections, including lower respiratory tract
infections [5]. Children with poor nutritional status are more likely to develop severe forms of
pneumonia, experience complications, and have prolonged hospital stays. Several studies have
demonstrated that undernourished children are significantly more vulnerable to respiratory
infections compared to well-nourished children [3].

Multiple risk factors influence the occurrence and severity of pneumonia in children. These
include lack of exclusive breastfeeding, low birth weight, inadequate immunization,
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overcrowding, poor housing conditions, and environmental pollutants [2]. Among these,
malnutrition is a modifiable and critical determinant. The Ministry of Health has emphasized that
children with poor nutritional status have reduced immunity, making them more susceptible to
infections such as pneumonia [2]. Furthermore, malnutrition not only increases the risk of
acquiring infections but also worsens disease progression and increases mortality [5].

Child mortality is widely recognized as an important indicator of the overall health status of a
population. Reducing mortality due to preventable conditions like pneumonia requires a
multifaceted approach, including early diagnosis, appropriate treatment, and improvement of
nutritional status [6]. Primary healthcare centers and tertiary care hospitals play a pivotal role in
identifying at-risk children and providing timely interventions [7]. Assessing the nutritional
status of children admitted with bronchopneumonia can therefore provide valuable insights into
disease severity, prognosis, and required level of care.

Previous studies have shown mixed results regarding the association between nutritional status
and pneumonia severity. While some studies report a strong correlation between malnutrition and
increased severity of pneumonia, others have found no significant association [8]. This highlights
the need for further research, particularly in rural settings where the burden of malnutrition and
infectious diseases is often higher.

Given the significant impact of nutritional status on the incidence and outcomes of
bronchopneumonia, this study aims to assess the nutritional status in pediatric patients admitted
with bronchopneumonia in a rural tertiary care hospital, thereby contributing to improved
clinical management and reduction in disease burden.

Aim and Objectives:

To assess the nutritional status of pediatric patients admitted with bronchopneumonia in a rural
tertiary care hospital and evaluate its association with disease severity and clinical outcomes.

To determine the nutritional status of children admitted with bronchopneumonia.
To assess the association between nutritional status and severity of bronchopneumonia.
Methodology:

This was a prospective observational study conducted in the Department of Pediatrics
at Sree Mookambika Institute of Medical Sciences, Kulasekaram. The study was carried out over
a period of one year, from June 2025 to May 2026. A total of 256 children aged 1 to 96 months
who were consecutively admitted and clinically diagnosed with bronchopneumonia were
enrolled in the study.

Prior approval was obtained from the Institutional Ethics Committee, and written informed
consent was secured from the parents or guardians of all participating children. A detailed history

EISSN 1303-5150 @ www.neuroquantology.com

37


http://www.neuroquantology.com/

Neuroquantology | May 2026 | Volume 24 | Issue 05 | Page 35-42| Doi:. 10.48047/nq.2026.24.5.nq26005
Dr RAM PRAKASH M. CLINICAL EVALUATION OF NUTRITIONAL STATUS IN BRONCHOPNEUMONIA PATIENTS: A
RURAL TERTIARY CARE STUDY

was obtained in each case, including demographic profile, feeding practices, dietary habits, and
associated illnesses. A thorough physical and clinical examination was performed, with particular
attention to signs of respiratory distress and indicators of malnutrition.

Nutritional status was assessed using standard anthropometric measurements, including weight
and height/length. These measurements were recorded using calibrated instruments following
standard protocols. Nutritional assessment was carried out by calculating Z-scores for weight-
for-height (W/H) using Epi Info software. The prevalence of malnutrition, particularly wasting,
was determined based on reference standards defined by the National Center for Health Statistics
(NCHS), as local reference standards were not available. Anthropometric data were transformed
into standard deviation (SD) scores (Z-scores) to classify the degree of malnutrition.

Clinical outcomes such as severity of bronchopneumonia, duration of hospital stay, and
requirement for supportive care (oxygen therapy, intravenous fluids, or ventilatory support) were
recorded. The association between nutritional status and disease severity was analyzed.

All collected data were entered into Microsoft Excel for organization and preliminary processing.
Statistical analysis was performed using appropriate software. Descriptive statistics, including
mean and standard deviation, were used to summarize continuous variables, while categorical
variables were expressed as percentages and proportions. The association between nutritional
status and clinical variables was analyzed using appropriate statistical tests such as the Chi-
square test for categorical data and t-test for comparison of means. A p-value <0.05 was
considered statistically significant.

Result:

A total of 256 bronchopneumonia patients of aged 1-96 months were enrolled in the study, among
them 122 (47.65%) were females and 134 (52.34%) were males. Maximum numbers of patients

were in the age group of 1 to <12 months (156; 60.93%) as shown in table 1 Most of the patients
(170; 66.40%) diagnosed with only bronchopneumonia and remaining with one or more new

comorbid conditions as depicted in table 2

Table 1: Demographic data of the patients

Age (Months)  [No. of patients] Percentage
Tio <I2 156 60.93
>1721t0<24 29 11.32
>24 10 <36 26 10.15
>36 t0 <48 30 11.71
>48 10 <60 11 4.29

>60 04 1.56
Sex Male 134 52.34
Female 127 47.65
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Table 2: Distribution of patients according to diagnosis

Diagnosis No. of [Percenta
patients ge
SAM with bilateral 21 8.20
bronchopneumonia
MAM with bronchopneumonia 17 6.64
Bronchopneumonia 170 66.40
Acyanotic CHD with 1 0.39
bronchopneumonia
Left sided bronchopneumonia 21 8.20
Right sided empyemic 5 1.95
pneumonia
Bilateral bronchopneumonia 3 1.17
K/C/O seizure disorder 4 1.56
bronchopneumonia
Right sided synpneumaonic T 0.39
effusion
Megaloblastic Anemia With 4 1.56
bronchopneumonia
K/CJ/O thalessemia 6 2.34
with
bronchopneumon
ia
RIght sided aspirational Z 156
pneumonia

Severe acute malnutrition (SAM), Moderate

Acute Malnutrition (MAM)

Table 3: Nutritional status in bronchopneumonia patients

Nutritional status (Weight for No. of [Percenta
Height) Patients ge
Normal (z score >-1SD) 154 60.15
Mild (-2 < z-score <—1 SD 59 23.04
Moderately 18 7.03
wasted (-3 <z-
score <—2 SD)
Severely Wastseg)(z-score <3 25 9.76
Total 256 100

Discussion:

In the present study, the majority of children with bronchopneumonia had normal or adequate
nutritional status, indicating that factors other than nutrition also play a significant role in disease
occurrence. This finding supports the view that environmental determinants such as housing
conditions, overcrowding, and exposure to pollutants significantly influence the incidence of
pneumonia in children [9]. Although malnutrition is a well-established risk factor, it may not
always be the primary determinant in all cases of bronchopneumonia.

Nutritional status remains a critical determinant of overall health, particularly immune
competence. Adequate nutrition is essential for maintaining normal physiological functions,
including effective immune responses against infections [10]. Malnutrition has been shown to
impair immune mechanisms such as granulocyte function, complement activity, and
micronutrient balance, thereby increasing susceptibility to respiratory infections [11].
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Deficiencies in micronutrients, particularly vitamin A (serum retinol <20 pg/dL), have been
associated with compromised immunity and a higher risk of infections in children [12].

Age distribution in the present study revealed that 72.26% of cases occurred in children below 2
years, highlighting increased vulnerability in this age group. This is consistent with earlier
studies that report a higher incidence of pneumonia in younger children due to immature immune
systems and smaller airway anatomy [13,14]. The “golden period” of early childhood is
characterized by rapid growth and development, making adequate nutrition crucial for optimal
immune function during this stage [12].

Gender distribution showed a slight predominance of males (52.34%) compared to females
(47.65%), which is in agreement with findings from other studies [15—17]. This difference may
be attributed to biological factors such as smaller airway diameter in males, as well as
sociocultural practices that influence healthcare-seeking behavior [18]. Similar gender trends
have been reported in national health data, further supporting this observation [16].

Comorbid conditions were present in a significant proportion of cases, with 66.40% having
bronchopneumonia alone and the remaining children presenting with additional illnesses. Severe
acute malnutrition (SAM) was commonly associated with bronchopneumonia, either unilateral or
bilateral, reinforcing the role of malnutrition in disease severity. Children with SAM are known
to have a higher risk of severe infections and mortality due to impaired immunity [11]. Other
comorbidities observed included moderate acute malnutrition (MAM), thalassemia, empyema,
seizure disorders, and anemia, all of which can contribute to poorer clinical outcomes.

Previous studies have also demonstrated associations between underlying comorbidities and
specific pathogens. For instance, Ruiz et al. reported that pneumococcal infections were more
common in children with chronic systemic illnesses, while gram-negative organisms were
associated with certain comorbid conditions [19]. These findings highlight the importance of
considering underlying diseases when evaluating and managing bronchopneumonia.

Overall, the present study emphasizes that while malnutrition significantly influences disease
severity, bronchopneumonia is a multifactorial condition, with age, gender, environmental
factors, and comorbidities playing equally important roles in its occurrence and outcomes.

Conclusion:

Bronchopneumonia in children is influenced by multiple factors, with younger age, male gender,
and comorbid conditions playing significant roles. Although many affected children had normal
nutritional status, malnutrition contributed to increased severity. Early identification of risk
factors and comprehensive management, including nutritional assessment, are essential to
improve clinical outcomes.
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