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Background: Malnutrition continues to pose a serious threat to child 

health in low-resource settings, contributing to high rates of disease and 

mortality in early childhood. This study focuses on analyzing thyroid 

hormone levels in malnourished children aged 6 months to 5 years 

admitted to a tertiary care hospital in Srinagar, Kashmir. 

Material and Methods: This observational, cross-sectional study was 

conducted at the Pediatric Department of GMC Srinagar from May 

2024 to April 2025. A total of 70 children with malnutrition were 

enrolled and classified into moderate (MAM) and severe (SAM) 

malnutrition based on WHO standards. Comprehensive clinical 

assessment, including nutritional status and anthropometric 

measurements, was carried out. Laboratory evaluation included serum 

levels of T3, T4, TSH, total protein, and albumin. Data were analyzed 

to identify differences between the MAM and SAM groups. 

Results: Significantly lower levels of T3, T4, serum protein, and 

albumin were found in children with SAM compared to those with 

MAM (p < 0.001). TSH levels did not show a notable difference 

between the two groups. A significant link was also observed between 

low T3 levels and reduced albumin concentrations. 

Conclusion: The findings suggest that thyroid dysfunction, including 

low T3, may be a protective metabolic adaptation in malnourished 

children to conserve vital resources like protein and energy. 

 
"© 2025 by the Author(s). Published by IJAR under CC BY 4.0. Unrestricted use allowed with credit 

to the author." 

…………………………………………………………………………………………………….... 

Introduction:- 
Childhood malnutrition continues to exact a heavy toll on global health, undermining growth, immunity, and 

neurodevelopmental potential. Beyond the well‑recognized anthropometric and immunological derangements, 

protein energy malnutrition exerts profound effects on endocrine function—yet the thyroid axis in particular remains 

understudied. Thyroid hormones orchestrate critical processes of metabolism, thermoregulation, and brain 

maturation; disruption of their homeostasis during key windows of development can compound the adverse sequelae 

of undernutrition.  

The prevalence of Severe Acute Malnutrition (SAM) in India has risen from 6.6% in 2005-2006 to 7.7% in 2019-
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2021. The rates of SAM also vary across different districts in the country, ranging from 6.5% to 19.5% [1]. Children 

suffering from SAM are at a significantly higher risk of mortality and morbidity, with a 9-11 times greater 

likelihood compared to healthy children. Even with appropriate inpatient care based on WHO protocols [2], the case 

fatality rate for SAM children is alarmingly high, ranging between 3.4% and 35%, particularly among those with 

oedema [3, 1]. Malnutrition has profound effects on the overall growth, development, and organ function in children 

[4]. Alterations in nutritional status can influence thyroid hormone function, particularly the peripheral metabolism 

of these hormones, in addition to impacting various organ systems. Thyroid hormones such as triiodothyronine (T3) 

and thyroxine (T4) are essential for proper regulation of lipid and carbohydrate metabolism, which are vital for 

normal growth and development [5,6]. Nutritional deficiencies in SAM, such as insufficient iodine, vitamin A, and 

iron, often lead to anemia. These deficiencies, in conjunction with altered thyroid hormone metabolism and 

secretion, cause a reduction in thyroid gland activity. This results in lower circulating levels of triiodothyronine 

(T3), thyroxine (T4), and thyroid-stimulating hormone (TSH), leading to disturbances in thyroid function. The 

mechanism behind these changes is associated with inadequate intake of protein and energy, which are hallmarks of 

malnutrition. Additionally, shifts in iodine metabolism and a decrease in circulating proteins play a crucial role in 

the altered thyroid function [7]. 

 

Despite existing literature on SAM and thyroid function, there is limited research on the subject, with conflicting 

results, especially concerning T4 levels [3, 1]. This has prompted us to conduct this study to assess the serum 

thyroid hormone levels in children with SAM and explore their relationship with serum total protein and albumin 

levels. 

 

Materials and Methods: 

The study was conducted at the Nutritional Rehabilitation Centre, Department of Pediatrics, GMC Srinagar. It was a 

prospective, cross-sectional study carried out over one year, from May 2024 to April 2025. Ethical approval was 

granted by the Institutional Ethical Committee. 

 

Inclusion Criteria  

All children aged 6–59 months with malnutrition who were admitted to the NRC. 

Exclusion criteria  

Children with metabolic disorders 

Children suffering from chronic infections or malabsorption syndromes 

Children with major congenital anomalies 

Non-consenting parents 

All children meeting the inclusion and exclusion criteria were enrolled in the study. Demographic details and 

clinical history (such as dry skin, constipation, psychomotor retardation, and cold extremities) were recorded in a 

pre-designed proforma. A thorough anthropometric assessment and systemic examination were performed on all 

children. 

SAM and MAM was defined according to the WHO criteria[8]. 

 

Anthropometric Measurements 

For children over 1 year of age, weight was measured using a digital weighing scale, and for infants, an infant digital 

weighing scale was used. Weight was recorded to the nearest 100g. Height for children older than 2 years was 

measured with a stadiometer, while for infants, length was recorded using an infantometer. 

Children above 2 years were instructed to stand with their heels, buttocks, shoulder blades, and occiput touching the 

wall, and the Frankfurt plane parallel to the ground. 

Mid-arm circumference (MAC) was measured over the left triceps, with the arm hanging naturally by the side. A 

non-stretchable tape was wrapped around the arm at the midpoint between the acromion process and olecranon 

process. 

To calculate weight-for-height, the child’s weight was divided by the ideal weight of a healthy child of the same 
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height and multiplied by 100. 

The child's length/height was measured to the nearest centimeter, MAC to the nearest millimeter, and both head and 

chest circumference were measured to the nearest 0.5 cm. 

 

Sample Blood Collection 

Under strict aseptic conditions, 3 ml of venous blood was drawn and collected into a plain test tube without any 

anticoagulant. The sample was then centrifuged to separate the serum, which was subsequently used for the 

estimation of total T3 (TT3), total T4 (TT4), TSH, total protein, and albumin levels. TT3, TT4, and TSH levels were 

measured using the chemiluminescence technique. Serum total protein was determined using the biuret method, 

while serum albumin was assessed using the bromocresol green dye method. 

 

Stastical Analysis Plan 

The data collected were compiled using Microsoft Excel. Continuous variables were summarized as mean ± 

standard deviation (SD), whereas categorical variables were represented as percentages. Statistical comparisons 

were made using the Chi-square test. All analyses were conducted using SPSS software, and a p-value of less than 

0.05 was taken to indicate statistical significance. Standard reference ranges were used to interpret values of TT3, 

TT4, and TSH [9]. 

 

Results: 

A total of 70 children were included in the study, with 54% being males and 46% females. As illustrated in Graph 1, 

80% (56 children) were older than 2 years. Elevated TSH levels indicating hypothyroidism were observed in 4 

children (7%). However, none of these children exhibited any clear clinical signs or symptoms associated with 

hypothyroidism. 
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As in table 2, the association between thyroid function (T3, T4, TSH) and serum levels of total protein and albumin 

was analyzed. While no statistically significant correlation was found between total protein, serum albumin, and 

thyroid hormones overall, a significant association was noted between low serum albumin and T3 levels (P = 0.019). 

The average values of T3, T4, and TSH were 99.3 ng/dL, 6 µg/dL, and 2 mIU/L, respectively. The maximum 

recorded levels were 130 ng/dL for T3, 10.9 µg/dL for T4, and 4.9 mIU/L for TSH. The minimum values observed 

were 84 ng/dL for T3, 1.8 µg/dL for T4, and 0.5 mIU/L for TSH. Mean total protein and serum albumin levels were 

4.8 g/dL and 2.6 g/dL, respectively. 

 

 



ISSN (O): 2320-5407                                                          Int. J. Adv. Res. 13(04)APR-2025, 650-656 

654 

 

 
Among the 70 children included in the study, the average T3 levels in children with Moderate Acute Malnutrition 

(MAM) and Severe Acute Malnutrition (SAM) were 108 ng/dL and 90.26 ng/dL, respectively. A statistically 

significant association was found between T3 levels and the type of malnutrition (p < 0.001). 

The mean T4 levels in the MAM and SAM groups were 6.82 µg/dL and 5.42 µg/dL, respectively. Although both 

values were within the normal range, the difference was statistically significant (p < 0.05), with lower T4 levels 

observed in SAM cases compared to MAM. 

The average TSH levels in MAM and SAM patients were 1.87 mIU/L and 2.31 mIU/L, respectively. However, this 

difference was not statistically significant (p = 0.32). 

 

 
The mean total protein levels in children with MAM and SAM were 5.42 g/dL and 4.11 g/dL, respectively. This 

difference was statistically significant (p < 0.001), indicating a positive correlation between reduced total protein 

levels and the severity of malnutrition. Similarly, the mean serum albumin levels in the MAM and SAM groups 
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were 2.91 g/dL and 2.23 g/dL, respectively. This finding was also highly significant (p < 0.001), showing a strong 

positive association between lower albumin levels and more severe forms of malnutrition. 

 

Discussion: 

Malnutrition is a condition that affects multiple systems in the body, involving nearly all organs. One of its key 

effects is the reduced production of serum proteins, which can influence hormone levels either directly or indirectly. 

This study aimed to assess thyroid function in children with  SAM and MAM, and to explore the relationship 

between thyroid hormone levels and serum total protein and albumin concentrations. In our study, most of the 

malnourished children (80%) were over two years of age, aligning with findings from Yadav et al. [10]. The gender 

distribution showed a slight male predominance, with 53% boys and 47% girls, similar to observations made by 

Chakraborty S et al. [11]. The mean values of T3, T4, and TSH in this study were 99.3 ng/dl, 6 µg/dl, and 2 mIU/L, 

respectively (Table 3), all of which were found to be lower than the normal range. These low levels suggest a 

reduced conversion of T4 to T3, likely due to a deficiency in the proteins needed for the enzymes responsible for 

this conversion. As malnutrition progresses to more severe stages, the body’s protein reserves become depleted, 

leading to a decrease in thyroid hormone secretion and further lowering T4 levels. In a study by Chandrashekaraiah 

et al., the mean values of T3, T4, and TSH were 110 ng/dl, 8.2 µg/dl, and 2.5 mIU/L, respectively, while Abrol P et 

al. reported mean levels of 107.7 ng/dl, 8.3 µg/dl, and 2.6 mIU/L. These values were higher than those observed in 

our study, possibly due to a higher severity of malnutrition in other regions [12]. 

In our study, the mean values for total protein and albumin were 4.6 g/dl and 2.6 g/dl, respectively. The degree of 

hypoproteinemia increased with the severity of malnutrition, and a positive correlation was found between the 

severity of protein-energy malnutrition (PEM) and the extent of hypoproteinemia. Dhanjal et al. reported mean 

serum levels of total protein and albumin as 5.9 g/dl and 3.4 g/dl, which are comparable to our findings [13]. 

When comparing the thyroid hormone values between MAM and SAM children, the mean T3 levels were 108 ng/dl 

for MAM and 90.3 ng/dl for SAM, with a significant association observed between T3 levels and the type of 

malnutrition. The mean T4 levels were 6.8 µg/dl for MAM and 5.42 µg/dl for SAM, showing a significant 

difference (p < 0.05), with lower values in SAM compared to MAM. However, the mean TSH levels in MAM (1.87 

mIU/L) and SAM (2.31 mIU/L) were not statistically significant. Interestingly, 7% of children had elevated TSH 

levels, though they did not exhibit any overt symptoms of hypothyroidism. 

This could be due to an exaggerated compensatory response triggered by the stimulation of TRH or impaired 

breakdown of TSH in children with SAM. The findings of the current study align with those of Kumar S et al., who 

reported that the serum concentrations of T3 and T4 decrease progressively with the worsening severity of 

malnutrition [14]. In contrast, Turkay et al. examined the impact of malnutrition on T3, T4, and TSH levels, and 

their results suggested that children in this condition often remain euthyroid, which could be considered an adaptive 

mechanism to malnutrition [15]. 

In our study, the mean total serum protein levels were 5.4 g/dl in the MAM group and 4.11 g/dl in the SAM group, 

with a statistically significant difference (p < 0.05). The mean albumin levels were 2.9 mg/dl in MAM and 2.23 

mg/dl in SAM, with a strong positive correlation (p < 0.001) between albumin levels and the type of malnutrition. 

These results were similar to those observed in the study by Valinjkar SK et al. conducted in Mumbai [16]. 

 

Conclusion: 

Malnutrition in children is linked to reduced thyroid hormone levels, which likely represents an adaptive response 

that helps the body conserve energy and protein in the face of illness. 
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