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Abstract. Endemic goiter is a thyroid disorder predominantly observed in regions with 

chronic iodine deficiency. This paper explores the clinical manifestations, biochemical 

characteristics, and pathophysiology of endemic goiter. Iodine, essential for thyroid hormone 

synthesis, is scarce in certain regions, leading to an increased prevalence of thyroid dysfunction. This 

study investigates the interaction between iodine deficiency, thyroid enlargement, and metabolic 

disturbances. Additionally, it reviews diagnostic methods, genetic predispositions, and barriers to 

public health strategies. The findings emphasize the necessity of iodine supplementation and call for 

improved public health interventions and future research to address gaps in the understanding of 

endemic goiter. 
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Аннотация. Эндемический зоб - это заболевание щитовидной железы, которое чаще 

всего наблюдается в регионах с хроническим дефицитом йода. В данной статье 

рассматриваются клинические проявления, биохимические характеристики и 

патофизиология эндемического зоба. В некоторых регионах наблюдается дефицит йода, 

необходимого для синтеза гормонов щитовидной железы, что приводит к увеличению 

распространенности дисфункции щитовидной железы. В этом исследовании изучается 

взаимосвязь между дефицитом йода, увеличением щитовидной железы и нарушениями 

обмена веществ. Кроме того, в нем рассматриваются методы диагностики, генетическая 

предрасположенность и барьеры на пути реализации стратегий общественного 

здравоохранения. Полученные результаты подчеркивают необходимость приема йодных 

добавок и призывают к совершенствованию мер общественного здравоохранения и 

проведению будущих исследований для устранения пробелов в понимании эндемического зоба. 
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Annotatsiya. Endemik bo'qoq - qalqonsimon bez kasalligi bo'lib, u ko'pincha surunkali yod 

tanqisligi bo'lgan hududlarda kuzatiladi. Ushbu maqolada endemik bo'qoqning klinik ko'rinishlari, 

biokimyoviy xususiyatlari va patofiziologiyasi ko'rib chiqiladi. Ayrim hududlarda qalqonsimon bez 

gormonlari sintezi uchun zarur bo‘lgan yod yetishmaydi, bu esa qalqonsimon bez disfunktsiyasi 

tarqalishining kuchayishiga olib keladi. Ushbu tadqiqot yod tanqisligi, qalqonsimon bezning 

kengayishi va metabolik kasalliklar o'rtasidagi munosabatlarni o'rganadi. Shuningdek, diagnostika 

usullari, irsiy moyillik va sog'liqni saqlash strategiyalaridagi to'siqlarni o'rganadi. Topilmalar yod 

qo'shimchasiga bo'lgan ehtiyojni ta'kidlaydi va endemik bo'qoqni tushunishdagi bo'shliqlarni 

bartaraf etish uchun sog'liqni saqlashni yaxshilash choralarini va kelajakdagi tadqiqotlarni talab 

qiladi. 
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Introduction. Endemic goiter is a thyroid enlargement condition, mainly caused by iodine 

deficiency, where the thyroid gland compensates for decreased thyroid hormone production. Iodine 

is a critical component for the synthesis of thyroxine (T4) and triiodothyronine (T3), hormones that 

regulate metabolism, growth, and development. Insufficient iodine in the diet impairs thyroid 

hormone synthesis, leading to compensatory gland hypertrophy and hyperplasia, manifesting as 

goiter. 

According to the World Health Organization (WHO), nearly 2 billion people are at risk of 

iodine deficiency, and around 50 million exhibit goiter. This paper focuses on the clinical and 

biochemical aspects of endemic goiter, including its pathophysiology, risk factors, diagnostic 

approaches, and public health prevention strategies. Addressing both clinical symptoms and 

underlying biochemical mechanisms is critical for effective management and prevention. 

Pathophysiology of Endemic Goiter.  

Iodine and Thyroid Hormone Synthesis. The synthesis of thyroid hormones relies on iodine. 

T4, produced in higher quantities, is converted to the more metabolically active T3 in peripheral 

tissues. In iodine deficiency, the feedback loop between the hypothalamus, pituitary, and thyroid 

gland stimulates excess secretion of thyroid-stimulating hormone (TSH). Elevated TSH levels cause 

thyroid hypertrophy, resulting in goiter formation. Over time, prolonged stimulation leads to nodular 

goiters, which may have distinct metabolic impacts compared to diffuse goiters. 

Biochemical Markers in Endemic Goiter. Endemic goiter presents a distinct biochemical 

profile that aids in diagnosis. The key markers include: 

− Elevated TSH: Compensatory increase due to low thyroid hormone levels. 

− Low T4 with Normal/High T3: The body prioritizes the conversion of T4 to T3 to preserve 

metabolic function. T3 can remain normal or elevated as the thyroid compensates. 

− Thyroglobulin (Tg): This protein is a precursor to T4 and T3, and its elevated levels reflect 

thyroid hyperactivity due to iodine deficiency. 

− Urinary Iodine Concentration (UIC): Low UIC is a population-level marker for iodine 

deficiency. UIC levels below 100 µg/L signify insufficient iodine intake.  

These markers help in assessing thyroid function and the severity of iodine deficiency. For 

instance, elevated thyroglobulin levels in regions with low iodine suggest increased thyroid 

activity in response to deficiency.  

 Clinical Features of Endemic Goiter. 

Goiter Development and Symptoms. Endemic goiter often begins asymptomatically, with 

gradual enlargement of the thyroid gland. In severe cases, the goiter can cause mechanical 

obstruction, leading to: 

− Dysphagia (difficulty swallowing) due to esophageal compression. 

− Dyspnea (shortness of breath) from tracheal compression, especially in multinodular goiter. 

− Hoarseness resulting from compression of the recurrent laryngeal nerve. 

As the goiter progresses, thyroid function may decline, leading to hypothyroidism.  

Hypothyroidism and Other Complications. Hypothyroidism is a frequent complication of 

endemic goiter, particularly in severe iodine deficiency. Symptoms of hypothyroidism include: 

− Fatigue, weight gain, and cold intolerance. 

− Bradycardia (slowed heart rate) and mental sluggishness. 

− Myxedema (swelling of the skin due to fluid retention). 

Hypothyroidism also impairs cognitive function, leading to decreased mental capacity, 

especially in children, who are particularly vulnerable to the neurocognitive effects of iodine 

deficiency. 

Risk Factors and Epidemiology. 

Geographic Distribution and Iodine Deficiency. Endemic goiter is primarily seen in areas 

where iodine is deficient in the soil and water, such as the Himalayas, the Andes, and parts of Africa 
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and Southeast Asia. In these regions, local diets lack sufficient iodine, leading to widespread iodine 

deficiency. According to WHO data, in 2020, regions in Africa had goiter prevalence rates as high as 

30%, which highlights the persistent challenge of iodine deficiency despite global efforts at universal 

salt iodization. 

Genetic Predisposition and Vulnerable Populations. While iodine deficiency is the primary 

cause of endemic goiter, some populations may have genetic predispositions that increase their 

susceptibility to goiter formation. Mutations in genes regulating thyroid function or iodine 

metabolism can exacerbate the effects of low iodine intake. 

Vulnerable populations include: 

− Pregnant women: Iodine requirements increase during pregnancy, and insufficient intake can 

result in maternal hypothyroidism, fetal growth restriction, or cognitive impairment in 

offspring. 

− Children and Adolescents: Developing thyroids are more sensitive to iodine deficiency, 

leading to delayed growth, intellectual disability, and increased risk of goiter. 

Diagnostic Approaches. 

Clinical Examination. The diagnosis of endemic goiter typically starts with a physical 

examination. Palpation of the neck detects thyroid enlargement, and further diagnostic imaging is 

often recommended. 

− Ultrasonography: This imaging technique provides detailed information about thyroid size, 

shape, and nodularity. It is the preferred method for evaluating goiter and detecting nodules. 

− Thyroid Scintigraphy: In cases where thyroid nodules are suspected, nuclear imaging using 

radioactive iodine helps assess thyroid activity, distinguishing between overactive (hot) and 

underactive (cold) nodules. 
Biochemical Testing. Biochemical testing is essential for diagnosing thyroid dysfunction: 

− Serum TSH: Elevated levels indicate thyroid underactivity, prompting further investigation. 

− Serum Free T4 and T3: Low T4 combined with elevated TSH points to primary 

hypothyroidism. The T4 to T3 conversion ratio is crucial for diagnosing the severity of the 

dysfunction. 

− Urinary Iodine: This remains the gold standard for assessing iodine deficiency at the 

population level, providing insights into the effectiveness of supplementation programs and 

ensuring population iodine sufficiency. 

− Fine-Needle Aspiration (FNA): In cases where nodules are present, FNA is crucial for 

distinguishing between benign and malignant thyroid lesions. 
Prevention and Public Health Strategies. 

Universal Salt Iodization. The most effective public health intervention to combat endemic 

goiter is universal salt iodization (USI). This program, endorsed by WHO and UNICEF, has led to 

significant reductions in goiter prevalence globally. In China, for example, goiter rates dropped from 

20% to less than 5% after USI implementation. 

Barriers to Iodine Supplementation. Despite the success of USI, several barriers hinder its 

implementation: 

− Infrastructure challenges: In remote regions, distributing iodized salt is difficult due to poor 

infrastructure. 

− Cultural resistance: In some areas, misconceptions about iodine supplementation may result 

in low acceptance rates. 

− Political factors: Lack of government enforcement of iodization policies and economic 

constraints may limit access to iodized salt. 
Targeted Supplementation and Monitoring. In areas where USI is not feasible, alternative 

strategies, such as iodine tablets or iodized oil injections, are used. Monitoring urinary iodine 

concentrations helps evaluate the efficacy of supplementation programs and ensure population iodine 

sufficiency. 
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Future Research Directions. There is a growing need for research on the genetic factors 

influencing susceptibility to endemic goiter and iodine deficiency. Additionally, investigating 

environmental pollutants that interfere with iodine absorption or thyroid function could provide new 

insights into the prevention of thyroid disorders. Novel methods for iodine supplementation, such as 

biofortification of crops, also present promising avenues for future research. 

Conclusion. Endemic goiter remains a significant public health issue in iodine-deficient 

regions, manifesting through thyroid enlargement, hypothyroidism, and metabolic disturbances. This 

research highlights the clinical and biochemical aspects of endemic goiter, underscoring the critical 

role of iodine in thyroid function. Universal salt iodization and targeted supplementation have proven 

effective in reducing goiter prevalence, but barriers to implementation persist. Continued research, 

especially into genetic predispositions and innovative prevention strategies, is essential to fully 

address the burden of endemic goiter. 
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