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INTRODUCTION 

Severe acute malnutrition (SAM) remains a pressing global health issue, particularly in low- and middle-income 

countries, where it significantly contributes to childhood morbidity and mortality [1]. Defined by severe 

wasting, stunting, or nutritional edema, SAM affects approximately 19 million children under five worldwide, 

with South Asia and Sub-Saharan Africa bearing the greatest burden [2]. In India, the National Family Health 

Survey (NFHS-4, 2015–2016) reported a 7.5% prevalence of wasting among children under five, underscoring 

the scale of SAM in the region. Hospitalized SAM children face heightened mortality risks due to compromised 

immune function, increased susceptibility to infections, and metabolic imbalances [2]. 

The pathophysiology of SAM involves a complex interplay of nutritional deficiencies, immune suppression, 

and systemic complications. Malnourished children exhibit weakened immune responses, making them highly 

susceptible to infections such as sepsis, pneumonia, and diarrheal diseases, which are leading causes of death 

[3]. Retroviral infections, particularly HIV, exacerbate these risks by further impairing immune function and 

complicating nutritional recovery. Systemic illnesses, such as tuberculosis and congenital heart disease, add to 

the clinical complexity, often leading to fatal outcomes in SAM patients [4]. 
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ABSTRACT 

Background: Severe acute malnutrition (SAM) is a major contributor to childhood 

mortality in resource-limited settings. Identifying risk factors for mortality in 

hospitalized SAM children is critical for improving outcomes. This study evaluates 

factors associated with mortality in children with SAM at a tertiary care facility. 

Materials and Methods: A prospective study was conducted at Government 

Sivagangai Medical College and Hospital, Tamil Nadu, India, from January 2023 to June 

2023. It included 120 children aged 6 months to 5 years with SAM. Clinical, 

demographic, and laboratory data were collected. Univariate and multivariate 

analyses identified mortality risk factors, with statistical significance at p<0.05. 

Results: Of 120 children, 21 (17.5%) died. Univariate analysis identified systemic 

illness, sepsis, and retroviral positivity as significant risk factors (p<0.05). Multivariate 

analysis confirmed these as independent predictors (p<0.05). Age, sex, and nutritional 

status were not significant. 

Conclusion: Systemic illness, sepsis, and retroviral positivity are key independent risk 

factors for mortality in hospitalized SAM children. Targeted interventions addressing 

these factors are essential to reduce mortality. 
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Identifying mortality risk factors is crucial for designing effective interventions to improve survival rates. 

Previous studies have highlighted infections, electrolyte imbalances, and delayed treatment as key contributors 

[5-7]. However, comprehensive data on independent risk factors in hospitalized settings, particularly in 

resource-constrained regions like Tamil Nadu, India, are limited [2, 8]. This gap is critical, as government 

tertiary care facilities in India face challenges such as overcrowding, limited resources, and inconsistent 

adherence to standardized protocols [9-13]. 

The World Health Organization (WHO) guidelines for SAM management emphasize stabilization, nutritional 

rehabilitation, and treatment of comorbidities [11]. Despite these recommendations, mortality rates in 

hospitalized SAM children remain high, ranging from 10% to 30% across studies [5]. Factors such as delayed 

presentation, inadequate infrastructure, and coexisting medical conditions contribute to these outcomes [14]. In 

India, tertiary care hospitals serve as critical hubs for SAM management, yet they often struggle with resource 

constraints, impacting care quality [9]. 

This study, conducted at Government Sivagangai Medical College and Hospital, Tamil Nadu, aimed to identify 

factors influencing mortality in children hospitalized with SAM from January 2023 to June 2023. The primary 

objective was to pinpoint clinical and laboratory parameters associated with mortality through prospective data 

collection and statistical analysis [6]. Secondary objectives included assessing the prevalence of specific risk 

factors, such as sepsis and retroviral positivity, and their impact on outcomes [7]. By studying a cohort of 120 

children, this research seeks to provide actionable insights to guide clinical practice and policy in resource-

limited settings. 

The significance of this study lies in its potential to inform evidence-based strategies for reducing SAM-related 

mortality. Systemic illnesses, such as tuberculosis or cardiac anomalies, complicate management and require 

specialized interventions [4]. Sepsis demands prompt recognition and aggressive treatment to prevent fatal 

outcomes [3]. Retroviral positivity necessitates integrated care combining antiretroviral therapy with nutritional 

support [11]. Understanding these factors can prioritize resource allocation and enhance care delivery [15]. 

The study’s setting in a government hospital reflects real-world challenges in managing SAM in resource-

constrained environments. Unlike specialized nutrition centers, general pediatric wards handle diverse patient 

loads, which may influence outcomes [13]. By capturing contemporary data, this study addresses evolving 

challenges in SAM management, including recent advances in pediatric care and changing disease patterns [8]. 

The findings aim to contribute to the global literature on SAM and support context-specific interventions in 

India, aligning with Sustainable Development Goals targeting child mortality reduction [1]. 

 

MATERIALS AND METHODS 

Study Setting: The research was conducted at Government Sivagangai Medical College and Hospital, a tertiary 

care facility in Sivagangai, Tamil Nadu, India. This center provides specialized pediatric services and serves as 

a referral hub for complex cases, including SAM. Data were collected from January 2023 to June 2023. 

Study Participants: Eligible participants were children aged 6 months to 5 years diagnosed with SAM, defined 

as weight-for-height z-score <–3, mid-upper arm circumference <115 mm, or presence of nutritional edema, 

per WHO criteria [11]. Inclusion criteria included admission to general pediatric wards for SAM management 

and parental consent. Exclusion criteria comprised children with congenital anomalies affecting nutritional 

status, chronic illnesses unrelated to SAM (e.g., malignancy), prior hospitalization for SAM within 6 months, 

or incomplete medical records. A total of 120 children were enrolled. 

Sample Size and Sampling Technique: The sample size of 120 was calculated based on a prior study reporting 

a 15% mortality rate in hospitalized SAM children [5], aiming to detect significant risk factors with 80% power, 

5% significance level, and a 10% attrition rate. Consecutive sampling was used, enrolling all eligible children 

admitted during the study period. 

Study Tools: Data were collected using a structured proforma capturing demographic details (age, sex), clinical 

parameters (weight, height, mid-upper arm circumference, edema), and laboratory findings (hemoglobin, serum 

electrolytes, HIV status). Clinical diagnoses, including sepsis, systemic illness (e.g., tuberculosis, congenital 



The Journal Biomedical and Biopharmaceutical Research (e-issn:21822379|p-issn:21822360) is licensed under a Creative Commons Attribution 4.0 International License.  

 3 

 

heart disease), and retroviral positivity, were confirmed using standard protocols. Nutritional status was assessed 

per WHO guidelines [11]. Data were recorded by trained pediatricians to ensure accuracy. 

Study Methodology: This prospective observational study enrolled 120 children with SAM admitted to 

pediatric wards. Baseline assessments included anthropometric measurements, clinical evaluations, and 

laboratory investigations. Sepsis was diagnosed based on systemic inflammatory response syndrome criteria 

plus confirmed infection. Systemic illnesses were identified through clinical history, physical examination, and 

diagnostics (e.g., chest X-ray for tuberculosis). HIV status was determined using rapid diagnostic tests, with 

confirmatory PCR for children under 18 months. Patients were managed per WHO SAM protocols, including 

stabilization, therapeutic feeding, and comorbidity treatment. Outcomes (survival or death) were recorded at 

discharge. Data were collected daily to monitor clinical progress [4]. 

Ethical Issues: The study received approval from the Institutional Ethics Committee of Government Sivagangai 

Medical College and Hospital. Written informed consent was obtained from parents or guardians after 

explaining the study’s objectives, procedures, and risks. Data confidentiality was maintained through 

anonymization, and participants could withdraw without affecting their care [7]. 

Statistical Analysis: Data were analyzed using SPSS version 25. Continuous variables (e.g., age, weight) were 

reported as means ± standard deviations, and categorical variables (e.g., mortality, risk factors) as frequencies 

and percentages. Univariate analysis with chi-square tests identified associations between risk factors and 

mortality. Multivariate logistic regression confirmed independent predictors, with odds ratios and 95% 

confidence intervals. A p-value <0.05 was considered significant [5]. 

 

RESULTS 

The study enrolled 120 children with SAM, with no attrition. The mean age was 2.8 ± 1.4 years, with 55% male 

and 45% female. The mean weight-for-height z-score was –3.6 ± 0.7, and 30 presented with nutritional edema. 

Overall, 21 (17.5%) children died during hospitalization. 

 

Table 1: Baseline Characteristics of Study Participants 

Variable Died (n=21) Survived (n=99) 

Age (years) 2.7 ± 1.3 2.8 ± 1.4 

Male, n (%) 12 (57%) 54 (55%) 

Weight-for-Height Z-Score –3.7 ± 0.8 –3.6 ± 0.7 

Nutritional Edema, n (%) 8 (38%) 28 (28%) 

 

Table 1 shows baseline characteristics. The mean age was comparable between deceased (2.7 ± 1.3 years) and 

surviving (2.8 ± 1.4 years) groups. Males comprised 57% of those who died and 55% of survivors. Weight-for-

height z-scores were similar (–3.7 vs. –3.6), and nutritional edema was present in 38% of deceased versus 28% 

of survivors. No significant differences were found (p>0.05) [2]. 

 

Table 2: Univariate Analysis of Risk Factors for Mortality 

Risk Factor Died (n=21) Survived (n=99) p-value 

Systemic Illness 14 (67%) 25 (25%) 0.001 

Sepsis 16 (76%) 30 (30%) <0.001 

Retroviral Positivity 5 (24%) 8 (8%) 0.03 

Electrolyte Imbalance 10 (48%) 35 (35%) 0.27 

Pneumonia 9 (43%) 28 (28%) 0.18 

 

Table 2 presents univariate analysis results. Systemic illness was present in 67% of deceased versus 25% of 

survivors (p=0.001). Sepsis was significantly more common in the deceased group (76% vs. 30%, p<0.001). 
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Retroviral positivity was noted in 24% of deceased versus 8% of survivors (p=0.03). Electrolyte imbalance and 

pneumonia were not significant (p>0.05) [4]. 

 

Table 3: Multivariate Analysis of Independent Risk Factors 

Risk Factor Odds Ratio 95% CI p-value 

Systemic Illness 4.8 1.9–12.1 0.001 

Sepsis 6.2 2.4–16.0 <0.001 

Retroviral Positivity 3.5 1.1–11.3 0.04 

 

Table 3 shows multivariate analysis outcomes. Systemic illness (OR 4.8, 95% CI 1.9–12.1, p=0.001), sepsis 

(OR 6.2, 95% CI 2.4–16.0, p<0.001), and retroviral positivity (OR 3.5, 95% CI 1.1–11.3, p=0.04) were 

independent predictors of mortality [5]. 

 

Table 4: Clinical Outcomes by Risk Factor 

Risk Factor Mortality Rate (%) p-value 

Systemic Illness Present 36% 0.001 

Systemic Illness Absent 8% 
 

Sepsis Present 35% <0.001 

Sepsis Absent 6% 
 

Retroviral Positivity Present 38% 0.03 

Retroviral Positivity Absent 14% 
 

 

Table 4 details mortality rates by risk factor. Children with systemic illness had a 36% mortality rate versus 8% 

without (p=0.001). Sepsis was associated with a 35% mortality rate versus 6% without (p<0.001). Retroviral-

positive children had a 38% mortality rate versus 14% without (p=0.03) [7]. 

 

Table 5: Distribution of Systemic Illnesses 

Systemic Illness Died (n=14) Survived (n=25) 

Tuberculosis 8 (57%) 12 (48%) 

Congenital Heart Disease 4 (29%) 7 (28%) 

Other (e.g., Chronic Renal Disease) 2 (14%) 6 (24%) 

 

Table 5 outlines systemic illnesses among those with the condition. Tuberculosis was most common (57% in 

deceased vs. 48% in survivors), followed by congenital heart disease (29% vs. 28%). Other conditions, such as 

chronic renal disease, were less frequent [4]. 

 

DISCUSSION 

This study identified a 17.5% mortality rate among 120 hospitalized SAM children, consistent with global 

estimates of 10–30% [5]. Systemic illness, sepsis, and retroviral positivity were significant independent 

predictors of mortality, highlighting the critical role of comorbidities [3]. These findings align with prior 

research, such as Black et al., which identified infections and systemic conditions as primary drivers of death in 

malnourished children [10]. 

Systemic illness, present in 67% of deceased children, significantly increased mortality risk (OR 4.8) [4]. 

Tuberculosis and congenital heart disease were predominant, reflecting their prevalence in India and their 

impact on nutritional recovery [9]. Tuberculosis complicates SAM management due to chronic inflammation 

and increased metabolic demands [11]. Congenital heart disease exacerbates malnutrition through reduced 
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cardiac output, necessitating specialized care [4]. Early screening with diagnostics like chest X-rays and 

echocardiography is critical [13]. 

Sepsis, observed in 76% of deceased children, was the strongest predictor (OR 6.2) [3]. Malnourished children 

are highly susceptible to infections due to impaired immune responses, including mucosal barrier breakdown 

and reduced T-cell function [12]. The high sepsis prevalence suggests delays in diagnosis or inadequate initial 

management, common in resource-limited settings [14]. Early recognition through clinical scoring systems and 

timely antibiotics could mitigate this risk [15]. 

Retroviral positivity, present in 24% of deceased children, increased mortality risk (OR 3.5) [11]. HIV 

complicates nutritional rehabilitation by impairing immune function and interacting with metabolic pathways 

[7]. The lower prevalence (10.8% overall) reflects regional HIV epidemiology but underscores the need for 

routine screening and integrated care [9]. 

Non-significant factors, such as age, sex, and electrolyte imbalances, suggest that clinical comorbidities drive 

mortality more than demographic or biochemical parameters [6]. This contrasts with studies like Ahmed et al., 

which reported electrolyte disturbances as significant [5]. Improved electrolyte management in this setting may 

explain the difference, highlighting context-specific factors [13]. 

The study’s prospective design, complete follow-up, and robust statistical analysis strengthen its findings [2]. 

Evaluating a comprehensive set of risk factors provides a holistic view of mortality determinants [4]. However, 

the single-center design may limit generalizability, and the short study duration precluded long-term outcome 

assessment [14]. Lack of microbiological data for sepsis limits insights into antibiotic resistance, a growing 

concern in India [15]. 

Comparative analysis shows variability in mortality rates. Collins et al. reported a 20% rate in African settings, 

driven by similar risk factors [12]. Some Indian studies report lower rates (10–15%) in specialized centers, 

likely due to better resources [5]. The 17.5% rate here reflects challenges in general pediatric wards [13]. 

Clinical implications include prioritizing early identification of systemic illnesses, rapid sepsis management, 

and integrated HIV care [7]. Nutritional rehabilitation must be coupled with aggressive comorbidity 

management [11]. Future research should explore long-term outcomes, microbiological profiling, and 

multicenter studies to enhance generalizability [14]. Randomized trials evaluating intervention bundles could 

refine SAM protocols [15]. 

 

CONCLUSION 

This study reports a 17.5% mortality rate in hospitalized SAM children, with systemic illness, sepsis, and 

retroviral positivity as key independent risk factors. Early screening for comorbidities, prompt sepsis 

management, and integrated HIV care are critical to reducing mortality. Enhanced protocols and resource 

allocation in tertiary care settings can improve outcomes for children with SAM [7]. 
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