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Abstract 

Due to a lack of public awareness, thyroid disorders—which are more prevalent, particularly in 

women—frequently go untreated. In order to evaluate awareness, symptom recognition, and treatment 

knowledge, 200 individuals (aged 18 to 50) from both urban and rural locations were surveyed using a 

standardized questionnaire. The findings revealed that only 45% of respondents recognized the 

fundamentals of thyroid gland function, and less than 30% could recognize important signs like fatigue, 

weight fluctuations, and hair loss. The significance of early detection and routine screenings was not 

well understood by many. The study highlights the necessity of public health initiatives to raise thyroid 

disease knowledge and management. 

 
Keywords: Thyroid disorders, Public Awareness, Symptom Recognition, Health Education, Early 

Detection 

 

Introduction 

Front of neck, two lobes + isthmus, largest endocrine gland [1]. The third week of 

development begins with the endoderm of the first and second pharyngeal pouches. From the 

primitive pharynx, the diverticulum develops, moves midline, passes in front of the hyoid 

bone & laryngeal cartilages, and finally rests at the level of the thyroid cartilage [2]. The 

thyroid follicle is made up of follicular cells and sporadic parafollicular cells surrounding the 

colloid [3]. Hormones: calcitonin, T3(triiodothyronine), and (tetraiodothyronine). Functions: 

Calcitonin → calcium regulation; T3 & T4 → growth, development, metabolism [4]. 

Disorders: Hyperthyroidism =↑ hormone; Hypothyroidism = ↓ hormone. Prevalence: 2-6% 

population Effects: Chronic health issues. Treatment: Conventional+ new drug delivery [5]. 

The CT capsule → trabeculae entering parenchyma → lobules [6]. The follicles range from 

20 to 40 (30 toto500 µm) in size. The bulk of the gland, colloid, spherical, cuboidal, or low 

columnar cells are called follicles [7]. The apices of follicular cells make touch with the 

colloid on the basal lamina [8].  

 

Anatomy 

The thyroid is a thick, highly vascular mass situated anteriorly in the neck beyond the 

infrahyoid muscles, extending from the 5th cervical to 1st thoracic vertebrae [10,11]. It is 

brownish-reddish, with two lateral lobes (each with upper and lower poles) connected by a 

midline isthmus, spanning the 2nd-4th tracheal rings. Each lobe averages 8-10 mm in volume 

and 12-15 mm in height. The upper poles deviate laterally along the oblique lines of the 

thyroid cartilage, while the lower poles diverge laterally at the 5th tracheal ring [12]. The 

lateral side of the thyroid is surrounded by the sternothyroid muscle, which helps to keep the 

thyroid upper pole from expanding superiorly by attaching to the thyroid cartilage [13,14]. 

 

Histology 

Trabeculae separate the thyroid parenchyma into lobules, whereas connective tissue envelops 

it. There are 20-40 follicles (diameter 30-500 µm) in each lobule [15]. The gland's structural 

and functional unit is the thyroid follicle [16]. 
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Fig1: Parts of thyroid [9] 

 

Types of Thyroid Disease 

1. Hyperthyroidism 

2. Hypothyroidism 

 

1. Hyperthyroidism 
A disorder characterized by an overabundance of thyroid 

hormone production and secretion. Grave's disease (immune 

mediated glandular hyperplasia, excess hormone) is the 

most frequent cause [17]. Additional causes include solitary 

toxic adenoma and toxic multi nodular goiter. Many organs 

are impacted by excess hormone. Signs and symptoms 

Common: limb tremors, weight loss, and tachycardia other 

symptoms include increased perspiration, nausea/vomiting, 

polydipsia, heat sensitivity, palpitations, disrupted sleep, and 

hyper defecation [18]. 

 

Symptoms of Hyperthyroidism: [19] 

Nervousness, irritability, palpitation, tachycardia, heat 

intolerance, excess sweating, tremors, weight loss/gain, 

appetite changes, frequent stools /diarrhea, leg edema, 

sudden paralysis, dyspnea, menstrual disturbance, infertility, 

mental and sleep disturbances, eye changes like 

photophobia, irritation, diplopia, fatigue, muscle weakness, 

thyroid enlargement (depends on cause), Pretibial 

myxedema (Graves’ disease) 

 

Causes of Hyoerthyroidism: [20] 

Toxic diffuse goiter (Graves’ disease), Toxic adenoma, 

Toxic multinodular goiter (Plummer’s disease), Painful 

subacute thyroiditis, Silent thyroiditis (lymphocytic, 

postpartum), * Iodine-induced (e.g., amiodarone therapy), 

Excessive pituitary TSH / trophoblastic disease, Excess 

thyroid hormone ingestion 

 

2. Hypothyroidism 

An inability to produce enough thyroid hormones is known 

as hypothyroidism. categorized as: Thyroid gland 

dysfunction, or primary hypothyroidism; ↓T3, ↓T4, ↑TSH 
[21]. Pituitary failure to produce TSH in secondary 

hypothyroidism; ↓T3, ↓T4, ↓TSH levels [22]. T3 & T4 and 

TSH levels are measured to make the diagnosis  

 

Symptoms of Hypothyroidism: [23] 

Fatigue, Weight gain (fluid retention), Dry skin & cold 

intolerance, yellow skin, Coarse or loss of hair, Hoarseness, 

Goiter, Reflex delay (relaxation phase), Ataxia, 

Constipation, Memory & mental impairment, Decreased 

concentration, Depression, Irregular/heavy menses & 

infertility, Myalgias, Hyperlipidemia, Bradycardia & 

hypothermia, Myxedema (fluid infiltration of tissues) 

 

Causes of Hypothyroidism 

Thyroid surgery, Radiation therapy, Thyroiditis, Pituitary 

disorder, not enough iodine, auto immune disease  

 

Diagnosis 

The following tests are used to diagnose the thyroid disease: 

1. Thyroid Antibody Test 

2.Thyroglobulin (Tg) Test 

3.Thyroid ultra sound Test 

 

Thyroid Antibody Test 

A. TSH 

Both low FT4I and high TSH are necessary for the diagnosis 

of hypothyroidism because a high TSH level alone may 

indicate the nonthyroidal disease's recovery stage [24]. 

According to community-based assays, the majority of 

blood thyrotropin abnormalities are transient, and 

subclinical hypothyroidism has little clinical urgency [25]. 

TSH25 by itself is insufficient for diagnosis because TSH 

varies. Nonthyroidal disease, changing thyroid function, 

central hypothyroidism, hyperthyroidism with inappropriate 

TSH release, and central thyroid hormone resistance are 

among the conditions that limit the use of TSH measures [26]. 

 

B. T3 (Triiodothyronine) 

Adult reference values: 3.8-10 nmol/L (0.25-2.65 ng/dL) 

Small unbound T3 is measured. used to check for 

hyperthyroidism or thyroxine over placement during 

pregnancy or when using medications that alter TBG, such 

as estrogen. Many non-thyroidal diseases (↓ T4→T3 

conversion, ↓ serum TT3) are associated with low FT3. FT4 

and FT3 are resistant to thyroid 

hormones, and there is no hypermetabolism. Normal/high 

FT3 and normal/low FT4 are signs of hypothyroidism with 

severe iodine insufficiency [27]. 

 

C. T4 (Thyroxine) 

Free Thyroxine (FT4) Adults typically have values between 

1.0 and 3.0 ng/dL (13 and 39 pmol/L). A tiny portion of 

thyroid hormone (T4) is free, circulates in the blood, and is 

not bound to proteins. This free component can interact with 

bodily tissues and pass through cell membranes. FT4 and 

protein-bound T4 are in a reversible equilibrium. In 

accordance with the 

tissue hormone level and its impact, the free hormone level 

remains constant. Total T4 is impacted by changes in 

binding proteins, although FT4 stays constant in healthy 

(euthyroid) individuals. In acute thyroid disease, FT4 may 

momentarily increase as thyroid-binding protein declines. 

When there is thyroid disease, FT4 may be low [27]. 

 

Thyroglobuline (Tg) TEST 

The primary thyroid iodoprotein, Tg, is generated by both 

healthy and malignant follicular cells and discharged into 

the bloodstream. For differentiated thyroid carcinoma, 

serum Tg is a sensitive and specific tumor marker [28]. 

Serum levels in adults are normally between 1 and 25 

ng/mL (1.5 and 38 pmol/L), with a mean of 5 to 10 ng/mL; 

females have somewhat greater values. Levels are two to 
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four times greater during the neonatal period and the third 

trimester of pregnancy, and they gradually decrease from 

infancy to puberty. Pituitary TSH has a positive connection 

with Tg secretion. Thyroid stimulation or tissue damage is 

reflected in elevated Tg, whereas little thyroid tissue or 

repressed activity is indicated by very low or undetectable 

levels. Serum Tg increases in non-TSH-mediated diseases 

(Graves' disease, trophoblastic illness), TBG insufficiency 

(TSH-mediated), and subacute thyroiditis [29, 30]. 

 

Thyroid Ultra Sound Test 

ultrasound is the preferred imaging modality for diagnosing 

thyroid diseases, defining nodules, and determining thyroid 

size [31].

 

 
 

Fig 2: Drugs use to treat thyroid 

 

Hyperthyroidism 

A. Carbimazole 

Carbimazole is a medicine for hyperthyroidism, a condition 

caused by excess thyroid hormone production. It is a 

prodrug converted to the active form, methimazole [32]. 

 

B. Methimazole 

When surgery or RAI therapy are not appropriate for 

hyperthyroidism, methimazole is frequently used. MW: 

114.17 g/mol, formula C₄H₆N₂S. The imidazole ring is 

composed of five members, with methyl at position one and 

thione at position two [33]. 

 

C. Propylthiouracil 

Propylthiouracil (PTU) is used as an antithyroid medication 

or Graves’ disease and hyperthyroidism. The review's 

objective: To lead the medical staff by discussing Action 

mechanism Negative occurrences the dosage. The 

pharmacodynamics Pharmacokinetics Observing 

Interactions between drugs [34]. 

 

Mechanism of Action: 

The way these medications work is by blocking thyroid 

peroxidase, which in turn prevents the production of thyroid 

hormones by: 

 Iodotyrosin coupling  

 MIT to DIT Conversion  

 Formation of MIT 

 Propylthiouracil (PTU): 

 Additionally inhibits peripheral deiodinase → keeps T₄ 

from converting to T₃  

 t½ ≈ 75 min 

 Carbimazole:  

 May encourage remission in Graves' disease (resulting 

in suppressor T cells and TSH receptor antibodies) 

 t½ = 4-6 hours [35]. 

 

Hypothyroidism 

A. Levothyroxine 

Thyroxine, a main endogenous hormone secreted by the 

thyroid gland, can be synthesized as levothyroxine. 

Levothyroxine, sometimes referred to as L-thyroxine or the 

brand-name product Synthroid, is mainly used to treat 

hypothyroidism, a disorder in which the thyroid gland is 

unable to produce enough of the thyroid hormones T4 

(tetraiodothyronine or thyroxine) and T3 (triiodothyronine 

or Liothyronine), which results in a reduction in the 

hormones' downstream effects [36]. 

 

B. Liothyronine 

To treat hypothyroidism, lower TSH, and help diagnose 

hyperthyroidism, liothyronine, a thyroid hormone 

replacement drug, is utilized. 

 

Mechanism of Action 

An artificial type of thyroid hormone called liothyronine 

mimics the actions of native T3 by binding to thyroid 

receptors on DNA. In addition to supporting tissue growth, 

maturation, and metabolism, it also speeds up cellular 

oxidation, boosts energy expenditure, facilitates nervous 

system functions including myelination and synaptic 

transmission, and improves the metabolism of proteins and 

carbohydrates [37]. 

 

Conclusion 

Thyroid disorders, particularly hypothyroidism and 

hyperthyroidism, continue to be a significant yet 

underdiagnosed health concern, especially in women. The 

lack of awareness about symptoms such as fatigue, weight 

changes, and hair loss often delays diagnosis, contributing to 

chronic complications. Proper understanding of thyroid 

anatomy, physiology, and pathology is essential for early 

recognition and effective management. Laboratory tests 

such as TSH, T3, T4, thyroglobulin, and ultrasound imaging 

remain the cornerstone of diagnosis. Timely interventions 

with antithyroid drugs, thyroid hormone replacements, and 

in select cases, surgery or radioiodine therapy, can restore 

hormonal balance and prevent long-term morbidity. Public 
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health education, routine screenings, and improved access to 

treatment are crucial to reduce the burden of thyroid 

disorders. Future research should emphasize advanced 

diagnostic tools, novel drug delivery systems, and 

preventive strategies to improve patient outcomes and 

enhance overall thyroid health. 

In conclusion, thyroid disorders remain a significant yet 

manageable health problem. By combining advances in 

medical science with robust public health strategies, early 

detection, effective treatment, and sustained awareness can 

significantly reduce disease burden. A holistic approach 

involving healthcare providers, policymakers, and 

communities is essential to ensure that individuals at risk are 

not only diagnosed early but also empowered with the 

knowledge to manage their condition effectively. 

Addressing thyroid health is not merely a clinical priority 

but a vital step toward improving overall public health and 

quality of life. 

 

References 

1. Moore KL, Agur AM, Dalley AF. Clinically Oriented 

Anatomy. 7th ed. Philadelphia (PA): Lippincott 

Williams & Wilkins; 2013. 

2. Allen E, Fingeret A. Anatomy, head and neck, thyroid. 

In: StatPearls [Internet]. Treasure Island (FL): 

StatPearls Publishing; 2022. 

3. Mescher AL. Junqueira’s Basic Histology: Text and 

Atlas. 13th ed. New York: McGraw Hill/Medical; 2021. 

p. 451-3. 

4. Hall JE, Hall ME. Guyton and Hall Textbook of 

Medical Physiology. 14th ed. Amsterdam: Elsevier; 

2020. 

5. Wouters HJCM, Slagter SN, Muller Kobold AC, van 

der Klauw MM, Wolffenbuttel BHR. Epidemiology of 

thyroid disorders in the Lifelines Cohort Study (the 

Netherlands). PLoS One. 2020;15(11):e0242795. 

6. Skandalakis JE. Surgical Anatomy: The Embryologic 

and Anatomic Basis of Modern Surgery. Vol. 1. 14th 

ed. Athens: Paschalidis Medical Publications; 2015. 

7. Pawlina W, Ross MH. Histology: A Text and Atlas: 

With Correlated Cell and Molecular Biology. 8th ed. 

Philadelphia (PA): Lippincott Williams & Wilkins; 

2018. 

8. (Duplicate of #3) Mescher AL. Junqueira’s Basic 

Histology: Text and Atlas. 13th ed. New York: McGraw 

Hill/Medical; 2021. p. 451-3. 

9. [Image source incomplete. Consider removing or 

replacing with proper citation.] 

10. Standring S, editor. Gray’s Anatomy: The Anatomical 

Basis of Clinical Practice. 42nd ed. Amsterdam: 

Elsevier; 2020. 

11. Chaudhary P, Singh Z, Khullar M, Arora K. Levator 

glandulae thyroideae, a fibromusculoglandular band 

with absence of pyramidal lobe and its innervation: A 

case report. J Clin Diagn Res. 2013;7:1421-4. 

12. Fancy T, Gallagher D 3rd, Hornig JD. Surgical anatomy 

of the thyroid and parathyroid glands. Otolaryngol Clin 

North Am. 2010;43:221-7. 

13. Cavalieri RR. Iodine metabolism and thyroid 

physiology: current concepts. Thyroid. 1997;7(2):177-

81. doi:10.1089/thy.1997.7.177 

14. Herrera Núñez M, Menchaca Gutiérrez JL, Pinales 

Razo R, Elizondo Riojas G, Quiroga Garza A, 

Fernandez Rodarte BA, et al. Origin variations of the 

superior thyroid, lingual, and facial arteries: A 

computed tomography angiography study. Surg Radiol 

Anat. 2020;42:1085-93. 

15. (Duplicate of #6) Skandalakis JE. Surgical Anatomy: 

The Embryologic and Anatomic Basis of Modern 

Surgery. Vol. 1. 14th ed. Athens: Paschalidis Medical 

Publications; 2015. 

16. (Duplicate of #7) Pawlina W, Ross MH. Histology: A 

Text and Atlas: With Correlated Cell and Molecular 

Biology. 8th ed. Philadelphia (PA): Lippincott Williams 

& Wilkins; 2018. 

17. Girgis CM, Champion BL, Wall JR. Current concepts 

in Graves’ disease. Ther Adv Endocrinol Metab. 

2011;2:135-44. doi:10.1177/2042018811408488 

18. De Leo S, Lee SY, Braverman LE. Hyperthyroidism. 

Lancet. 2016;388(10047):906-18. doi:10.1016/S0140-

6736(16)00278-6 

19. American Association of Clinical Endocrinologists. 

AACE clinical practice guidelines for symptoms of 

hyperthyroidism. Endocr Pract. 2002;8(6):459. 

20. AACE Thyroid Guidelines Committee. Causes of 

hyperthyroidism. Endocr Pract. 2002;8:458-9. 

21. Kostoglou-Athanassiou I, Ntalles K. Hypothyroidism - 

new aspects of an old disease. Hippokratia. 

2010;14(2):82-7. 

22. Kamali H, Khodaverdi E, Kaffash E, Saffari AS, 

Shiadeh SNR, Nokhodchi A, et al. Optimization and in 

vitro evaluation of injectable sustained-release of 

levothyroxine using PLGA-PEG-PLGA. J Pharm 

Innov. 2020. 

23. (Duplicate of #19) American Association of Clinical 

Endocrinologists. AACE clinical practice guidelines for 

symptoms of hyperthyroidism. Endocr Pract. 

2002;8:463. 

24. Spencer CA. Clinical utility and cost-effectiveness of 

sensitive thyrotropin assays in ambulatory and 

hospitalized patients. Mayo Clin Proc. 1988;63:1214-

22. 

25. Joseph M, Rotman-Pikielny P, Michael S. Serum 

thyrotropin measurement in the community: Five-year 

follow-up in a large network of primary care 

physicians. Arch Intern Med. 2007;167:1533-8. 

26. Peter AS. Clinical approach to thyroid function testing. 

In: Falk SA, editor. Thyroid Disease: Endocrinology, 

Surgery, Nuclear Medicine and Radiotherapy. 2nd ed. 

Philadelphia (PA): Lippincott-Raven Publishers; 1997. 

p. 41-52. 

27. Shivaraj G, Prakash BD, Sonal V, Shruthi K, Vinayak 

H, Avinash M. Thyroid function tests: a review. Eur 

Rev Med Pharmacol Sci. 2009;13(5):341-9. 

28. Vanherle AJ, Uller RP. Elevated serum thyroglobulin - 

a marker of metastases in differentiated thyroid 

carcinomas. J Clin Invest. 1975;56(1):272-7. 

29. Roy EW, Sharon YW, Samuel R. Diagnostic tests of 

the thyroid. In: DeGroot LJ, Jameson JL, editors. 

Endocrinology. Vol. 2. 5th ed. Philadelphia (PA): 

Elsevier Saunders; 2006. p. 1899-913. 

30. Pacini F, DeGroot LJ. Thyroid neoplasia. In: DeGroot 

LJ, Jameson JL, editors. Endocrinology. Vol. 2. 5th ed. 

Philadelphia (PA): Elsevier Saunders; 2006. p. 2147-80. 

31. Gallo M, Pesenti M, Valcavi R. Ultrasound thyroid 

nodule measurements: the "gold standard" and its 

limitations in clinical decision making. Endocr Pract. 

2003;9(3):194-9. 

http://www.pharmacologyjournal.in/


 

~ 265 ~ 

International Journal of Pharmacology and Clinical Research http://www.pharmacologyjournal.in 
 

32. Koda-Kimble I, Young LY. Applied Therapeutics: The 

Clinical Use of Drugs. 10th ed. Chapter 52, p. 1211-2. 

33. Cooper DS. Antithyroid drugs. N Engl J Med. 

1984;311(21):1353-62. 

34. Allelein S, Schott M. [Update Graves' disease 2019]. 

Dtsch Med Wochenschr. 2019;144(3):152-5. [Article in 

German] 

35. Satoskar RS, Rege NN, Bhandarkar SD. [Citation 

incomplete - needs title and publication details.] 

36. Pan Y, Yang J, Mu H, Chen L, Chen X, Chen Z. 

Subclinical hypothyroidism and depression: a 

systematic review and meta-analysis. Front Endocrinol 

(Lausanne). 2019;10:340. 

doi:10.3389/fendo.2019.00340 

37. Uchino H, Kanai Y, Kim DK, Wempe MF, 

Chairoungdua A, Morimoto E, et al. Transport of amino 

acid-related compounds mediated by L-type amino acid 

transporter 1 (LAT1): insights into the mechanisms of 

substrate recognition. Mol Pharmacol. 2002;61(4):729-

37. 

http://www.pharmacologyjournal.in/

