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Abstract:  
Background: Pneumonia remains one of the leading causes of morbidity and mortality in children under five 
years of age, especially in developing countries. Zinc, an essential micronutrient, plays a crucial role in 
maintaining immune function. Deficiency of zinc has been associated with increased susceptibility to respiratory 
tract infections, including pneumonia. This study was conducted to assess serum zinc levels in children aged 2 
months to 5 years hospitalized with pneumonia. 
Methods: This prospective observational study was carried out in the Department of Paediatrics, Nalanda Medical 
College and Hospital, Patna, Bihar, over a period of 12 months from July 2018 to June 2019. A total of 100 
children aged between 2 months and 5 years, admitted with clinically and radiologically confirmed pneumonia, 
were enrolled. Serum zinc levels were estimated within 24 hours of admission using atomic absorption 
spectrophotometry. Children were categorized based on their zinc levels into normal and deficient groups, and 
correlations were made with the severity of pneumonia and clinical outcomes. 
Results: Out of the 100 children included, 64% were found to have low serum zinc levels (<70 µg/dL). A 
significant association was found between low zinc levels and increased severity of pneumonia. Children with 
zinc deficiency had a higher incidence of complications, longer hospital stays, and delayed recovery. The majority 
of zinc-deficient children were below the age of two and belonged to lower socioeconomic groups. 
Conclusion: Serum zinc deficiency is highly prevalent among children with pneumonia and is associated with 
increased disease severity and prolonged recovery. Routine screening for zinc levels and consideration of zinc 
supplementation may be beneficial in the management and prevention of pneumonia in young children. 
Keywords: Pneumonia, Zinc deficiency, Serum zinc, Children under five, Micronutrient, Respiratory infection, 
Hospitalized children 
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Introduction 

Pneumonia is a major public health concern and 
remains a leading cause of morbidity and mortality 
in children under the age of five, particularly in 
developing nations like India. According to the 
World Health Organization (WHO), pneumonia 
accounts for approximately 15% of all deaths of 
children under 5 years of age, claiming the lives of 
more than 800,000 children globally each year. In 
India alone, pneumonia continues to significantly 
burden pediatric healthcare facilities despite 
advancements in vaccination and antibiotic therapy 
[1,2]. 

Zinc, an essential trace element, plays a pivotal role 
in various physiological processes, including 
cellular growth, immune response, enzyme function, 
and antioxidant defense mechanisms. The role of 
zinc in modulating the immune system has garnered 

particular interest in recent years. Zinc deficiency is 
known to impair macrophage and neutrophil 
function, reduce antibody production, and affect 
cytokine expression, all of which contribute to a 
diminished ability to combat infections, especially 
those involving the respiratory tract[3,4]. 

Numerous studies have demonstrated a strong 
correlation between zinc deficiency and increased 
susceptibility to infectious diseases, particularly 
acute lower respiratory tract infections (ALRIs) 
such as pneumonia [5]. In low-resource settings, 
where malnutrition and micronutrient deficiencies 
are prevalent, the risk of pneumonia is significantly 
heightened. The WHO and UNICEF recommend 
zinc supplementation for children with diarrhea and 
have also explored its role in reducing pneumonia 
incidence and severity [6]. 

http://www.ijpqa.com/
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Despite growing awareness, routine evaluation of 
serum zinc levels is not commonly practiced in 
clinical settings managing pneumonia. This study 
aims to fill that gap by assessing serum zinc levels 
in children aged 2 months to 5 years admitted with 
pneumonia and evaluating the association between 
zinc deficiency and disease severity. By identifying 
the prevalence and clinical impact of low serum zinc 
in this population, the study seeks to emphasize the 
importance of considering zinc status in the routine 
evaluation and management of pediatric pneumonia. 

Methods 

This prospective observational study was conducted 
in the Department of Paediatrics at Nalanda Medical 
College and Hospital, Patna, Bihar, over a 12-month 
period from July 2018 to June 2019. The study 
enrolled 100 children aged between 2 months and 5 
years who were admitted with clinically and 
radiologically confirmed pneumonia. A detailed 
history was taken from parents or guardians, and 
relevant clinical data, including signs, symptoms, 
and physical findings, were recorded at the time of 
admission. 

Children with known congenital anomalies, chronic 
respiratory or cardiac diseases, immunodeficiency 
disorders, severe malnutrition, recent zinc 
supplementation (within the last 3 months), or 
systemic infections other than pneumonia were 
excluded from the study to avoid confounding 
effects. 

Serum samples for zinc estimation were collected 
within 24 hours of admission using sterile, trace 
element-free vacutainers. The samples were 
centrifuged, and the serum was separated and 
analyzed for zinc concentration using atomic 

absorption spectrophotometry. A serum zinc level of 
less than 70 µg/dL was considered as zinc 
deficiency. 

The severity of pneumonia was categorized 
according to the WHO classification into non-
severe, severe, and very severe pneumonia based on 
clinical features such as respiratory rate, chest in 
drawing, hypoxia, feeding difficulties, convulsions, 
and level of consciousness. Nutritional status was 
evaluated using anthropometric measurements, and 
socioeconomic status was recorded using a 
standardized questionnaire. 

The data collected were compiled and statistically 
analyzed to determine the prevalence of zinc 
deficiency and its correlation with pneumonia 
severity, complications, duration of hospitalization, 
and recovery outcomes. The goal was to assess the 
significance of serum zinc levels in pediatric 
pneumonia and their possible role as a prognostic 
indicator. 

Results  

A total of 100 children aged 2 months to 5 years with 
clinically and radiologically diagnosed pneumonia 
were enrolled. Out of these, 64% were found to have 
serum zinc levels below 70 µg/dL. The mean serum 
zinc level among all participants was 67.8 µg/dL. 
Zinc deficiency was significantly associated with 
greater severity of pneumonia, prolonged hospital 
stays, and higher incidence of complications. 
Children under 2 years of age and those belonging 
to lower socioeconomic groups were more likely to 
be zinc deficient.

Table 1: Distribution of Children Based on Age Groups 
Age Group Number of Children Percentage (%) 
2–6 months 20 20% 
7–12 months 24 24% 
13–24 months 28 28% 
25–60 months 28 28% 

Table 2: Gender Distribution of Study Participants 
Gender Number of Children Percentage (%) 
Male 58 58% 
Female 42 42% 

Table 3. Nutritional Status of Children Based on WHO Criteria. 
Nutritional Status Number of Children Percentage (%) 
Normal 38 38% 
Mild malnutrition 36 36% 
Moderate 18 18% 
Severe 8 8% 

Table 4: Serum Zinc Levels Among Participants 
Serum Zinc Level (µg/dL) Number of Children Percentage (%) 
< 70 (Deficient) 64 64% 
≥ 70 (Normal) 36 36% 
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Table 5: Correlation Between Serum Zinc and Age Group 
Age Group Zinc Deficient (n) Total (n) Percentage Deficient (%) 
2–6 months 16 20 80% 
7–12 months 18 24 75% 
13–24 months 18 28 64.3% 
25–60 months 12 28 42.9% 

Table 6: Association Between Zinc Level and Severity of Pneumonia. 
Severity of Pneumonia Zinc Deficient Normal Zinc Total 
Non-severe 10 18 28 
Severe 28 12 40 
Very severe 26 6 32 

Table 7: Duration of Hospital Stay in Relation to Zinc Status 
Zinc Status Mean Duration of Stay (days) Standard Deviation 
Deficient 6.4 ±1.2 
Normal 4.3 ±0.9 

Table 8: Frequency of Complications by Zinc Status 
Complications Present Zinc Deficient (n) Normal Zinc (n) Total (n) 
Yes 22 4 26 
No 42 32 74 

Table 9: Socioeconomic Status and Zinc Deficiency 
Socioeconomic Class Zinc Deficient (n) Total (n) Percentage Deficient (%) 
Lower 40 50 80% 
Middle 18 36 50% 
Upper 6 14 42.9% 

Table 10: Immunization Status and Zinc Deficiency 
Immunization Status Zinc Deficient (n) Total (n) Percentage Deficient (%) 
Complete 42 72 58.3% 
Incomplete 22 28 78.6% 

 
Discussion 

Pneumonia remains a major cause of morbidity and 
mortality among children under five years of age, 
especially in low- and middle-income countries like 
India. The role of micronutrients, particularly zinc, 
in modulating immune function and improving 
disease outcomes has been widely researched in 
recent years[7]. This study aimed to assess serum 
zinc levels in hospitalized children with pneumonia 
and explore its correlation with disease severity, 
clinical outcomes, and demographic factors. 

In the present study, 64% of the enrolled children 
were found to have serum zinc levels below the 
normal threshold of 70 µg/dL, highlighting a high 
prevalence of zinc deficiency in this population. The 
mean serum zinc level among all participants was 
67.8 µg/dL, which is lower than the optimal level 
required for immune competence and recovery from 
infections. 

A strong correlation was observed between serum 
zinc deficiency and increased severity of 
pneumonia. Among children with very severe 
pneumonia, 81.2% were zinc deficient, compared to 
only 35.7% in the non-severe group. This supports 
the hypothesis that zinc deficiency compromises 
host immunity and increases susceptibility to more 

severe infections. These findings are consistent with 
previous studies that reported a link between low 
zinc levels and poor clinical outcomes in respiratory 
tract infections [8,9]. 

The age-wise distribution showed that younger 
children, particularly those below 12 months of age, 
were more likely to be zinc deficient. This may be 
attributed to insufficient dietary intake, inadequate 
complementary feeding practices, and higher 
physiological demands during rapid growth phases. 
The prevalence of zinc deficiency decreased with 
increasing age, suggesting that dietary 
diversification and better feeding practices in older 
children may contribute to improved zinc status 
[10,11]. 

Socioeconomic status also played a significant role, 
with 80% of zinc-deficient children belonging to 
lower socioeconomic strata. This reflects the impact 
of poverty on nutritional health, as families with 
limited resources often struggle to provide balanced 
diets rich in essential micronutrients. Similarly, 
children with incomplete immunization status had 
higher rates of zinc deficiency, possibly indicating 
overall neglect of preventive healthcare and 
nutritional awareness in these groups [12,13]. 
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The average duration of hospital stay was 
significantly longer in zinc-deficient children (6.4 
days) compared to those with normal zinc levels (4.3 
days). Moreover, complications such as prolonged 
fever, respiratory distress, and secondary bacterial 
infections were more frequently observed in zinc-
deficient patients. These findings reaffirm the 
potential of zinc as a prognostic marker and as an 
adjunct in the management of pediatric pneumonia 
[14,15]. 

Our results are in line with global and national 
studies that emphasize the immunomodulatory, 
antioxidant, and anti-inflammatory properties of 
zinc. Its supplementation has been shown to reduce 
the duration and severity of pneumonia and lower 
the risk of recurrence. WHO and UNICEF 
recommend zinc supplementation as part of the 
treatment protocol for acute respiratory infections in 
children, particularly in resource-limited settings 
[16,17]. 

Limitations of the study include a relatively small 
sample size and the absence of a control group 
comprising healthy children. Additionally, this was 
a single-center study, which may limit the 
generalizability of the findings. Future studies with 
larger, multicentric samples and long-term follow-
up are needed to further validate the role of zinc in 
respiratory infections. 

Despite these limitations, the study provides 
valuable insights into the widespread burden of zinc 
deficiency among children with pneumonia and 
underscores the importance of early identification 
and management of micronutrient deficiencies in 
improving pediatric health outcomes. 

Conclusion 

Zinc deficiency was found to be highly prevalent 
among hospitalized children with pneumonia in the 
studied population. A significant association was 
observed between low serum zinc levels and 
increased severity of pneumonia, prolonged 
duration of hospital stays, and higher incidence of 
complications. Younger age groups, children from 
lower socioeconomic backgrounds, and those with 
incomplete immunization were more prone to zinc 
deficiency. 

These findings highlight the critical role of zinc in 
immune function and recovery from respiratory 
infections. Early identification of zinc deficiency 
and timely intervention through dietary counseling 
or supplementation can improve clinical outcomes 
in pediatric pneumonia. The study supports the 
inclusion of zinc assessment and supplementation as 
a component of routine management in children 
with pneumonia, especially in high-risk populations. 

Further large-scale, multicenter studies are 
warranted to validate these findings and explore the 
long-term benefits of zinc supplementation in 

reducing pneumonia-related morbidity and 
mortality among children. 

References: 

1. Arıca S, Arıca V, Dag H, Kaya A, Hatipoglu S, 
Fenercioglu A, Karatekin G. Serum zinc levels 
in children of 0-24 months diagnosed with 
pneumonia admitted to our clinic. Int J Clin Exp 
Med. 2011;4(3):227-33. Epub 2011 Sep 15. 
PMID: 21977237; PMCID: PMC3182516. 

2. Sadoh WE, Sadoh AE. Serum zinc values in 
children with congenital heart disease. Afr 
Health Sci. 2013 Sep;13(3):601-6. doi: 
10.4314/ahs.v13i3.12. PMID: 24250296; 
PMCID: PMC3824452. 

3. Yuan X, Qian SY, Li Z, Zhang ZZ. Effect of 
zinc supplementation on infants with severe 
pneumonia. World J Pediatr. 2016 
May;12(2):166-9. doi: 10.1007/s12519-015-
0072-9. Epub 2015 Dec 18. PMID: 26684319. 

4. Waqar Rabbani M, Ali I, Zahid Latif H, Basit 
A, Rabbani MA. Serum Zinc Level in Children 
Presenting with Febrile Seizures. Pak J Med 
Sci. 2013 Jul;29(4):1008-11. PMID: 24353677; 
PMCID: PMC3817762. 

5. el-Kholy MS, Gas Allah MA, el-Shimi S, el-
Baz F, el-Tayeb H, Abdel-Hamid MS. Zinc and 
copper status in children with bronchial asthma 
and atopic dermatitis. J Egypt Public Health As-
soc. 1990;65(5-6):657-68. PMID: 2134100. 

6. Shakur MS, Malek MA, Bano N, Islam K. Zinc 
status in well nourished Bangladeshi children 
suffering from acute lower respiratory infec-
tion. Indian Pediatr. 2004 May;41(5):478-81. 
PMID: 15181298. 

7. Mokhtar RR, Holick MF, Sempértegui F, Grif-
fiths JK, Estrella B, Moore LL, Fox MP, Hamer 
DH. Vitamin D status is associated with under-
weight and stunting in children aged 6-36 
months residing in the Ecuadorian Andes. Pub-
lic Health Nutr. 2018 Aug;21(11):1974-1985. 
doi: 10.1017/S1368980017002816. Epub 2017 
Nov 22. PMID: 29162164; PMCID: 
PMC10260858. 

8. Brüssow H, Sidoti J, Dirren H, Freire WB. Ef-
fect of malnutrition in Ecuadorian children on 
titers of serum antibodies to various microbial 
antigens. Clin Diagn Lab Immunol. 1995 
Jan;2(1):62-8. doi: 10.1128/cdli.2.1.62-
68.1995. PMID: 7719915; PMCID: 
PMC170102. 

9. Gibson RS, Hess SY, Hotz C, Brown KH. Indi-
cators of zinc status at the population level: a 
review of the evidence. Br J Nutr. 2008 Jun;99 
Suppl 3:S14-23. doi: 10.1017/ 

10. Devrajani BR, Shah SZ, Shaikh MA. Serum 
zinc level in patients with pneumonia: a six-
month long cross-sectional descriptive study at 
Liaquat University Hospital Hyderabad, Sindh, 



 

International Journal of Pharmaceutical Quality Assurance                   e-ISSN: 0975-9506, p-ISSN: 2961-6093 

Pandey et al.                                                                                       International Journal of Pharmaceutical Quality Assurance 

332 

Pakistan. J Pak Med Assoc. 2013 
Mar;63(3):369-73. PMID: 23914641. 

11. Smian OI, Horbas' VA, Bynda TP, Moshchych 
OP, Sichnenko PI, Romaniuk OK, Vasyl'ieva 
OH, Potapova AO. [The role of disbalance of 
zinc and copper in school age children with 
community-aquired pheumonia]. Lik Sprava. 
2012 Apr-Jun;(3-4):67-71. Ukrainian. PMID: 
23356140. 

12. Kelekçi S, Evliyaoğlu O, Sen V, Yolbaş I, 
Uluca U, Tan I, Gürkan MF. The relationships 
between clinical outcome and the levels of total 
antioxidant capacity (TAC) and coenzyme Q 
(CoQ 10) in children with pandemic influenza 
(H 1 N1) and seasonal flu. Eur Rev Med Phar-
macol Sci. 2012 Aug;16(8):1033-8. PMID: 
22913153. S0007114508006818. PMID: 
18598584. 

13. Natchu UC, Fataki MR, Fawzi WW. Zinc as an 
adjunct for childhood pneumonia - interpreting 
early results. Nutr Rev. 2008 Jul;66(7):398-405. 
doi: 10.1111/j.1753-4887.2008.00049.x. 
PMID: 18667015. 

14. Zhou W, Zuo X, Li J, Yu Z. Effects of nutrition 
intervention on the nutritional status and out-
comes of pediatric patients with pneumonia. 
Minerva Pediatr. 2016 Feb;68(1):5-10. Epub 
2015 Mar 31. PMID: 25823620. 

15. Mda S, van Raaij JM, MacIntyre UE, de Villiers 
FP, Kok FJ. Duration of hospitalization and ap-
petite of HIV-infected South African children. 
Matern Child Nutr. 2011 Apr;7(2):175-87. doi: 
10.1111/j.1740-8709.2009.00228.x. PMID: 
21410883; PMCID: PMC6860804. 

16. Villamor E, Mbise R, Spiegelman D, Hertz-
mark E, Fataki M, Peterson KE, Ndossi G, 
Fawzi WW. Vitamin A supplements ameliorate 
the adverse effect of HIV-1, malaria, and diar-
rheal infections on child growth. Pediatrics. 
2002 Jan;109(1):E6. doi: 
10.1542/peds.109.1.e6. PMID: 11773574. 

17. Wahed MA, Islam MA, Khondakar P, Haque 
MA. Effect of micronutrients on morbidity and 
duration of hospital stay in childhood pneumo-
nia. Mymensingh Med J. 2008 Jul;17(2 
Suppl):S77-83. PMID: 18946457.

 


