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ABSTRACT 

 

Background: Pneumonia remains one of the leading causes of 
morbidity and mortality among children under five years of age, 
particularly those younger than two years. Malnutrition is an 
important risk factor that can impair immune function and increase 
susceptibility to respiratory infections, including pneumonia. Hospital 
records at Selasih Regional Hospital, Pelalawan District, indicated an 
increase in pneumonia cases and malnutrition among children under 
two years of age. This study aimed to determine the relationship 
between nutritional status and the incidence of pneumonia among 
children aged 6–24 months. 
Methods: This study employed a cross-sectional design using 
secondary data obtained from inpatient medical records at Selasih 
Regional Hospital. The study population consisted of all children aged 
6–24 months who were hospitalized between 2017 and 2022. A total 
of 393 medical records met the inclusion criteria and were included 
using a total sampling technique. Data were analyzed using the Chi-
square test. 
Results: A significant relationship was found between nutritional 
status and the incidence of pneumonia (p<0.001). Children with poor 
nutritional status were 28.7 times more likely to develop pneumonia 
than children with normal nutritional status (OR=28.7; 95% CI: 13.5–
60.7). 
Conclusion: Poor nutritional status is strongly associated with an 
increased risk of pneumonia among children aged 6–24 months. 
Efforts to improve nutritional status may help reduce the burden of 
pneumonia among young children. 

 

 

INTRODUCTION 

Acute respiratory infections, particularly pneumonia, were still the leading cause of 

morbidity and mortality among infants and young children in both developed and developing 

countries [1]. In 2019, pneumonia was the cause of death of 740,180 infants. This death toll was 

equivalent to 14% of total infant deaths globally, but reached 22% when calculated only for the 

1-5 years age group [2]. 
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Pneumonia often triggers serious complications, leading to a high risk of death, such as 

respiratory failure, especially in infants [3]. In 2017, more than 800,000 children under 5 years 

old died from pneumonia worldwide; most of these deaths occurred in low- and middle-income 

countries, often in settings of underlying undernutrition, which is a major risk factor for mortality 

[4]. 

The World Health Organization (WHO), in collaboration with the United Nations Children's 

Fund (UNICEF), established the Integrated Management of Childhood Illness (IMCI). This 

initiative aimed to reduce child mortality and morbidity from diseases, including pneumonia [5]. 

The WHO recommended that children with severe pneumonia be treated in a hospital for 

supportive care, including oxygen therapy for hypoxemia, airway suction, antibiotics, and close 

monitoring. In contrast, children with non-severe pneumonia could usually be treated at home. 

In low- and middle-income countries, the number of children hospitalized for pneumonia 

increased by 187%, from 5.7 million in 2000 to 16.4 million in 2015. Overall, hospital admissions 

for childhood pneumonia increased by a factor of 2.9 over the 15 years [6]. 

Chronic and acute malnutrition significantly increased the risk of developing pneumonia 

and worsened the severity of the disease. In Indonesia, including Riau Province, malnutrition was 

still a major challenge, especially among children under two years of age, with 25,617 infants 

affected. Data from the Riau Provincial Health Department showed an increase in pneumonia 

incidence in this age group in recent years, with 1,581 infants (8.8%) diagnosed and treated for 

pneumonia in 2021. One of the largest contributors to pneumonia cases in Riau Province was 

Pelalawan Regency, with 157 cases (11.6%) [7]. Selasih District General Hospital was one of the 

largest hospitals in Pelalawan Regency, located in the center of Pangkalan Kerinci. A preliminary 

study conducted at Selasih District General Hospital revealed an increase in pneumonia cases 

among children aged 6-24 months in 2022 [8]. 

Previous studies have shown a relationship between nutritional status and the occurrence 

of pneumonia. According to Chen et al.'s study, there was an association between nutritional 

status and pneumonia incidence among the elderly [9]. Most of these studies had a limited scope 

and employed diverse methodologies, particularly in their age categories. Therefore, the 

researcher was interested in conducting a study focused on children under 2 years of age, as they 

are particularly susceptible to health problems, especially infectious diseases. The health of 

infants and young children is of utmost importance, as this is a period of rapid physical and mental 

growth and development. One of the efforts to improve infant and child health is through the 

prevention of infections and long-term rehabilitation and care for chronic/rare diseases. 

Furthermore, the lack of specific studies examining the relationship between nutritional status 

and pneumonia in 6-24-month-old children hospitalized in rural areas of Riau Province motivated 

the author to conduct this research. 
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METHODS 

This was an observational, analytic, cross-sectional study conducted at Selasih Regional 

General Hospital in Pelawawan Regency. The study obtained official research permission from 

the Director of Selasih Regional General Hospital (Approval No. 445/BLUD-

RSUD/VI/2023/2525). Ethical approval was not sought because this study used secondary 

data from hospital medical records. Nevertheless, official permission was obtained from the 

hospital, and all data were analyzed anonymously with no patient names or personal identifiers 

included, thereby ensuring confidentiality and privacy. The study population comprised all 

hospitalized patients aged 6–24 months during 2017–2022. The sample included the entire 

population (total sampling), consisting of 393 patients. 

The data collected included nutritional status, pneumonia, gender, and age. The dependent 

variable in this study was the incidence of pneumonia; the operational definition of pneumonia 

was all pediatric patients who, based on the doctor's clinical symptoms and X-ray results, tested 

positive for pneumonia. The independent variable in this study was nutritional status; the 

operational definition of nutritional status was determined based on the nutritional status 

category of weight/height and the threshold (Z-Score) by referring to the Regulation of the 

Minister of Health of the Republic of Indonesia Number 2 of 2020 concerning Child 

Anthropometry Standards, with details in Table 1. 

 
Table 1. Nutritional Status Categories Based on W/H 

Index Nutritional Status Category Z-Score Threshold 

Weight-for-Length or 

Weight-for-Height 

(W/L or W/H) of 

Children Aged 0-60 

Months 

Malnutrition < -3 SD 

Underweight - 3 SD sd <- 2 SD  

Normal -2 SD sd +1 SD  

At Risk of Overweight 

(possible risk of overweight)  

> + 1 SD sd + 2 SD  

Overweight > + 2 SD sd + 3 SD  

Obese > + 3 SD 

 

Age was defined as the child’s age in months, calculated from the date of birth to the date 

of hospital admission, and categorized into two groups: 6–12 months and 13–24 months. Sex was 

defined as the biological sex of the child as recorded in the hospital medical records and classified 

as male or female. 

The statistical test used was the Chi-Square test using SPSS software version 23.0. 

Univariate analysis was performed to describe sample characteristics, and bivariate analysis was 
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conducted using the Chi-square test to examine the association between nutritional status and 

pneumonia incidence. The level of significance was set at p < 0.05. 

 

RESULTS   

The following are the results of univariate analysis based on the variables studied in this 

study. The results of the univariate analysis showed that, among children hospitalized from 2017 

to 2022, those with poor nutritional status numbered 72 (18.3%), while those with good 

nutritional status numbered 321 (81.7%), for a total of 393 children. The number of children with 

pneumonia was 126 (32.1%), and those without pneumonia were 267 (67.9%). The number of 

boys was 209 (53%), and the number of girls was 184 (47%). (Table 2) 

Table 2. Univariate Analysis Results 

Variable Category Number Percentage 

Nutritional Status 
Malnutrition+underweight 72 18.3 

normal 321 81.7 

Pneumonia  
Pneumonia 126 32.1 

other diagnoses 267 67.9 

Age 
6-12 months 164 41.7 

13-24 months 229 58.3 

Gender 
Male 209 53 

Female 184 47 

From 2017 to 2022, pneumonia cases among hospitalized children aged 6–24 months 

showed an overall increasing trend, rising from 14 to 41 cases. Malnutrition cases remained 

relatively stable between 2017 and 2019, declined during the COVID-19 pandemic in 2020, and 

then increased substantially, reaching 21 cases in 2022. Similarly, pneumonia cases decreased in 

2020 before rising sharply through 2022. Both conditions peaked in 2022, suggesting a potential 

relationship between malnutrition and pneumonia among hospitalized pediatric patients (Figure 

1). 

Figure 2 shows the trend in the number of hospitalized children aged 6–24 months from 

2017 to 2022. The number of inpatients increased from 49 in 2017 to 75 in 2018, then declined 

slightly to 69 in 2019. A substantial decrease was observed in 2020, with only 45 hospitalized 

cases, likely reflecting the impact of the COVID-19 pandemic on healthcare utilization. 

Subsequently, inpatient admissions increased markedly to 74 cases in 2021 and reached a high 

of 81 cases in 2022, indicating a recovery and continued rise in pediatric hospitalizations after 

the pandemic period. 
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Figure 1. Incidence of Malnutrition and Pneumonia in Children Aged 6-24 Months from 2017 to 

2022. 

 

Figure 2. Number of Inpatients Aged 6-24 Months from 2017 to 2022. 

Bivariate analysis demonstrated that nutritional status was significantly associated with 

the incidence of pneumonia among children aged 6–24 months. Children with malnutrition or 

underweight status had substantially higher odds of developing pneumonia compared with those 

with normal nutritional status (OR = 28.7; 95% CI: 13.5–60.7; p < 0.001), indicating a strong and 

statistically significant association, as the confidence interval did not include 1. This finding 

suggests that poor nutritional status is a major contributing factor to pneumonia occurrence in 

this age group. In contrast, age and sex were not significantly associated with pneumonia 

incidence. Children aged 6–12 months had lower odds of pneumonia than those aged 13–24 

months (OR = 0.74; 95% CI: 0.48–1.13; p = 0.194); however, the confidence interval crossed 1, 

and the association was not statistically significant. Similarly, male children had nearly the same 

odds of developing pneumonia as female children (OR = 1.04; 95% CI: 0.68–1.60; p = 0.915), 
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indicating no significant relationship between sex and pneumonia incidence in this study (Table 

3). 

Table 3. Results of Bivariate Analysis of Nutritional Status on the Incidence of Pneumonia 

Variables 
Pneumonia 

Other 
diagnoses OR (95% CI) P-Value 

Nutritional Status 

Malnutrition+underweight 63 (16.03%) 9 (2.2.9%) 
28.7 (13.5-60.7) 0.000* 

normal 63 (16.03 %) 258 (65.6%) 

Age 

6-12 months 59 (15%) 105 (26.7%) 
0.74 (0.48-1.13) 0.194 

13-24 months 67(17.1%) 162 (41.2%) 
Gender 
Male 68 (17.3%) 141 (35.9%) 

1.04 (0.68-1.60) 0.915 
Female 58 (14.8%) 126 (32.1%) 

 

DISCUSSION  

The study on the relationship between nutritional status and pneumonia among 

hospitalized young children found a significant association. These findings are consistent with 

Amru's research, which also reported a significant association between nutritional status and 

pneumonia in infants [10]. Based on Afriani's research, nutritional status was identified as a risk 

factor for pneumonia in infants [11]. Underweight infants were 3.28 times more likely to 

experience pneumonia compared to well-nourished infants [12]. Sutriana's research on risk 

factors for pneumonia in Indonesia found that undernourished children had a 2.77 times higher 

risk of pneumonia, with a p-value of 0.028 [13]. 

Underweight and malnourished infants were at a higher risk of developing pneumonia [14]. 

Shampa's research showed that children with pneumonia could be classified based on the 

location of inflammation, namely bronchiolitis and pneumonia. Poor nutritional status could 

impair the immune system [15]. Immune cells are located in specific tissues and organs, namely 

the lymphoid tissue. The thymus is one of the primary lymphoid organs. T cells produced by the 

thymus in infants play a crucial role in the body's defense mechanism against foreign substances. 

Therefore, undernourished infants had weakened immune systems, making them more 

susceptible to infections [16]. Poor or malnourished conditions could exacerbate a child's ability 

to fight off infectious diseases compared to well-nourished children. Pneumonia is one of the most 

common infectious diseases in children and can be fatal in malnourished children [17]. 

Based on Merlinda et al.'s analysis, the Odds Ratio (OR) for the association between 

nutritional status and pneumonia cases was 3.8 (2.182-6.818), indicating that undernourished 

infants were 3.8 times more likely to develop pneumonia than well-nourished infants. 
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Malnutrition impairs the body's defense systems against microorganisms and mechanical 

defenses, making it more susceptible to infectious diseases such as pneumonia. This is due to the 

breakdown of body tissues to obtain the protein needed by viruses/bacteria. Theoretically, 

malnourished children are more susceptible to diseases, including pneumonia. Malnutrition, 

resulting from nutrient deficiencies, decreases the body's ability to fight various infectious 

diseases. Malnutrition is a major contributing factor to pneumonia in infants [18]. 

Nutritional deficiency, particularly protein–energy malnutrition, leads to atrophy of the 

thymus and lymphoid tissues, a reduction in T and B lymphocyte counts, and impaired cytokine 

production. Consequently, cell-mediated immune responses, including phagocytosis and T-cell 

activation, are weakened, reducing the body’s ability to control bacterial invasion such 

as Streptococcus pneumoniae [19]. 

In this study, 90% of respondents had infants suffering from pneumonia with poor 

nutritional status. The researchers assumed this was because most respondents had low family 

incomes, which could affect their infants' nutritional status. It is likely that if family income were 

high, the family's purchasing power would be good. Undernourished infants are more susceptible 

to pneumonia compared to well-nourished infants due to their weaker immune systems. 

Infectious diseases themselves can cause infants to lose their appetite and lead to malnutrition. 

In a state of malnutrition, infants are more susceptible to pneumonia. 

This study also found respondents whose infants had normal nutritional status but were 

suffering from pneumonia. Researchers assumed that this occurred due to environmental factors 

in the infants' living environment that contributed to pneumonia, such as the presence of 

household members (parents) who smoked indoors, exposing infants to secondhand smoke and 

increasing their risk of pneumonia. Therefore, it is necessary to enhance nutritional counseling 

for mothers to increase their knowledge and enable them to improve their infants' diets by 

providing nutritious, varied, balanced, and safe foods. Additionally, to prevent pneumonia in 

infants, parents are encouraged to create a safe environment for their babies, such as opening 

windows for ventilation, avoiding smoking near infants, and maintaining a distance if they have 

pneumonia. 

This study found that pneumonia was more prevalent among male children than among 

female children, although the difference was not significant. These findings are consistent with 

the research conducted by Wuerth et al., which showed that hospitalization rates and mortality 

rates for pneumonia were higher in males (especially the elderly) compared to females [20]. 

However, in contrast to the findings of A'yuni's study, which employed a Chi-Square test, there 

was no significant association found between gender and the occurrence of pneumonia in infants 

[21]. In this study, age was one of the variables analyzed, as the researchers assumed it is a 

primary risk factor for several diseases and can reflect an individual's health condition. Children 
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aged 0-24 months were more susceptible to pneumonia compared to children over 2 years old 

due to their underdeveloped immune systems and relatively narrow airways. 

Several lines of scientific evidence indicate biological differences in immune responses to 

infection between males and females, which may contribute to observed trends in respiratory 

disease incidence. A review published in Biology of Sex Differences reported that males are more 

susceptible to bacterial respiratory tract infections and pneumonia. The anti-inflammatory 

effects of testosterone and the pro-inflammatory and immunoenhancing effects of estrogen on 

the immune system partly explain this phenomenon [22]. 

Childhood malnutrition remains a major global health concern with a profound impact on 

child morbidity and mortality. The interplay between undernutrition and infectious diseases 

significantly contributes to poor health outcomes among children. Anthropometric indicators of 

malnutrition have been linked to a higher risk and greater severity of infections caused by various 

pathogens, including viruses, bacteria, protozoa, and helminths. Because childhood malnutrition 

often results from insufficient intake of macronutrients (protein and energy) accompanied by 

micronutrient deficiencies, the specific mechanisms leading to weakened host defense are not 

always well defined. This review highlights previous studies examining how primary 

malnutrition in children affects immune function and increases susceptibility to infectious 

diseases [23]. 

Cases of pneumonia and malnutrition in hospitalized children aged 6 to 24 months 

experienced a fluctuating trend but showed a consistent increase from 2020 to 2022, the post-

COVID-19 pandemic period. Selasih Regional General Hospital is located in Pangkalan Kerinci 

subdistrict. Pangkalan Kerinci is the capital of Pelalawan Regency and its administrative and 

economic center. This subdistrict has development potential due to its location on the Trans-

Sumatra highway [8]. This indicates that this hospital will be a preferred choice for the 

community to obtain healthcare services. 

A limitation of this study is that it only tests the relationship between nutritional status and 

the occurrence of pneumonia. There is a need to monitor children with poor nutritional status 

who receive interventions, and then analyze the condition of children with pneumonia to 

determine whether providing interventions to malnourished patients can reduce the incidence of 

infectious diseases such as pneumonia. 

 

CONCLUSION 

This study demonstrated a significant association between nutritional status and the 

incidence of pneumonia among hospitalized children aged 6–24 months in Pelalawan District. 

Children with malnutrition or underweight status had substantially higher odds of developing 

pneumonia compared with those with normal nutritional status. These findings highlight the 
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important role of adequate nutrition in supporting immune function and reducing susceptibility 

to respiratory infections during early childhood. Given the high burden of both malnutrition and 

pneumonia, strengthening nutritional monitoring, growth surveillance, and early nutritional 

interventions should be integrated into child health programs. Such efforts may help reduce 

pneumonia incidence and improve health outcomes among young children, particularly in 

resource-limited settings. 
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