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Abstract 

Hypothyroidism impacts approximately 5% of the general population, with an additional 5% 

of individuals remaining untreated. Primary hypothyroidism is prevalent in over 99% of 

individuals who are affected. Women are more susceptible to this condition than men, and its 

prevalence increases as they age. The primary cause of a variety of thyroid disorders, 

including hypothyroidism, is the global iodine deficiency. Nevertheless, in regions where 

iodine levels are sufficient, Hashimoto's disease (chronic autoimmune thyroiditis) is the 

primary cause of thyroid dysfunction. Hypothyroidism is identified through biochemical 

analysis. Serum thyroid-stimulating hormone (TSH) levels that exceed the normal reference 

range and thyroxine levels that fall below the normal range are indicative of overt primary 

hypothyroidism. The symptoms of hypothyroidism are non-specific and may be mild, 

particularly in elderly individuals. Cardiovascular disease and increased mortality rates may 

result from hypothyroidism that is either untreated or inadequately treated. The most precise 

laboratory measure for assessing thyroid function is the serum thyroid-stimulating hormone 

test. The notion that screenings on individuals without symptoms result in enhanced 

outcomes is not supported by scientific data. The administration of synthetic levothyroxine 

orally may alleviate symptoms for the majority of individuals, and it is typically necessary to 

take the medication for the duration of their lives. It is not recommended to use a 

combination of triiodothyronine and thyroxine in treatment, as there are no benefits compared 

to using thyroxine alone. Individuals who have been diagnosed with subclinical 

hypothyroidism, which is defined by thyroid-stimulating hormone levels exceeding 10 mIU/l 

and elevated thyroid peroxidase antibody titres, are at an increased risk of developing clinical 

illness and may obtain therapeutic benefits from medication. The treatment of 

hypothyroidism has been successful with non-pharmacological therapies, such as 

physiotherapy, yoga, and dietary modifications.  
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Introduction 

 

Insufficient thyroid hormone synthesis by the thyroid gland, which leaves the body with 

insufficient supplies to meet its metabolic demands, is the hallmark of hypothyroidism. Data 

from the National Health and Nutrition Examination Survey (NHANES III) indicate that 

around 1 in 300 Americans suffer with hypothyroidism [1]. Women are more likely than men 

to have this disorder, and its prevalence rises with age. Hypothyroidism is thought to affect 

13 million Americans without a diagnosis. In the overall US population, 0.3% of people have 

clinical hypothyroidism [2], with a higher incidence among those 65 and older [5–7]. The 

prevalence of this illness is seven times greater in girls than in boys, with 40 instances per 

10,000 females and six cases per 10,000 males. A number of autoimmune endocrinopathies, 

coeliac disease, autoimmune gastric atrophy, and type 1 diabetes mellitus are additional risk 

factors [3]. Additionally regarded as risk factors include Turner syndrome and Down 

syndrome.  

Insufficient pituitary or brain stimulation of the thyroid gland or primary gland failure may 

cause hypothyroidism. Primary gland failure may be caused by infiltrative illnesses, 

autoimmune disorders (such as Hashimoto's disease), congenital anomalies, and iodine 

deficiency. Thyroid autoimmune disease is the primary cause of hypothyroidism.  

Poorly managed or untreated hypothyroidism may lead to musculoskeletal issues, 

neurological diseases, cardiovascular illness, and infertility [2,4]. The most common cause of 

thyroid disorders, including hypothyroidism, globally is environmental iodine shortage. In 

contrast, the primary cause of hypothyroidism in regions where iodine sufficiency is 

prevalent is autoimmune thyroiditis, sometimes known as Hashimoto's disease.  

Hypothyroidism is linked to worse quality of life, more sick days, and reduced mortality. 

Lower blood levels of FT4 along with high thyrotropin (TSH) levels are used to diagnose 

thyroid disorders when they are the main cause of the problem. TSH levels for secondary 

(pituitary) or tertiary (hypothalamic) sources might be low or normal. Subclinical 

hypothyroidism is the condition that arises when FT4 levels are within the normal range but 

TSH levels are higher than usual. Primary hypothyroidism in adults is the main topic of this 

essay [5].  

 

Methods 

The evaluation of the narrative review on hypothyroidism was conducted transparently and 

methodically by adhering to the SANRA Scale for the Assessment of Narrative Review 

Articles checklist (SANRA) [6]. By adhering to SANRA requirements, the review probably 

showed clarity in conducting a thorough literature search and using suitable criteria for 

included research. The articles were obtained from the databases PubMed, Web of Science, 

Scopus, and Google Articles were obtained from the databases. The search specifically 

targeted systematic reviews and/or meta-analyses and was limited to items published in 

English. The keywords used included "hypothyroidism," "thyroid function," "thyroid 

hormones," "treatment" "cardiorespiratory fitness.  
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Prevalence and Incidence 

It is known that the geographic incidence of hypothyroidism varies due to a number of 

reasons, such as shifting definitions of the condition, poorly described and diverse 

populations under investigation, variations in the sensitivity of thyroid function tests in the 

past, and iodine intake. According to estimates, between 0.2% and 5.3% of Europeans in the 

general population suffer with symptomatic hypothyroidism [7]. A meta-analysis of seven 

studies from nine European countries estimated that around 5% of people had undiagnosed 

hypothyroidism, which includes both overt and subclinical hypothyroidism [7,8]. The 

incidence rate is 226.2 (with a range of 222.26–230.17) per 100,000 people year, according to 

the meta-analysis. The prevalence of both overt and covert hypothyroidism in the US has 

been estimated to be 0.3% and 4.3%, respectively [9]. 

 

 

Causes of Hypothyroidism 

 

As discussed before, the absence of T4 and T3 hormones is a characteristic of 

hypothyroidism. Although T3 is produced in smaller amounts, T4 is the main hormone that 

the thyroid gland produces. Just 20% or less of the T3 hormone present in peripheral tissue is 

produced by the thyroid gland. Within the designated tissues, T4 is enzymatically converted 

to T3 to provide the remaining part [10]. Via a negative feedback mechanism, the pituitary 

gland increases the release of thyroid-stimulating hormone (TSH) when the thyroid gland is 

unable to synthesise T4 and T3. Over 99 percent of cases have primary hypothyroidism, 

which is caused by the thyroid gland's inability to produce thyroid hormones. The remaining 

5 percent of people suffer from hypothyroidism for a variety of reasons, including peripheral 

(extra-thyroidal) hypothyroidism, tertiary hypothyroidism brought on by a lack of 

thyrotropin-releasing hormone, and secondary hypothyroidism, which is brought on by the 

pituitary gland's inadequate production of TSH [11].  

Not as much Common causes were congenital hypothyroidism (1.6%), lithium-associated 

thyroid failure (1.6%), subacute thyroiditis (1.8%), and previous thyroid radiation or surgery 

(1.8%). These days, a number of immunotherapies are leading to a growing number of 

iatrogenic causes [12]. Less frequent causes include thyroid hormone resistance, secondary or 

primary congenital hypothyroidism, overuse of antithyroid medicines, or adverse drug 

reactions. Hypothyroidism may also occur as a result of goitrogenic dietary consumption 

(such as veganism) and radiation exposure from treatments or the environment.  

 

<<Figure 1: Causes of Hypothyroidism>> 

 

Pathophysiology 

 

Thyroid hormone is controlled by a powerful negative feedback system. Thyrotropin-

releasing hormone, which is produced by the brain, controls the anterior pituitary gland's 

release of thyroid-stimulating hormone (TSH). This then controls how the thyroid gland 

secretes the thyroid hormones thyroxine [T4] and triiodothyronine [T3]. Numerous cells and 

organs' metabolism and functions are impacted by thyroid hormone. The signs and symptoms 
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of thyroid dysfunction clearly demonstrate its importance. Through negative feedback to the 

pituitary gland and brain, the thyroid hormone controls thyroid metabolism. Depending on 

the level of thyroid hormone in the blood, the hypothalamus controls the release of 

thyrotropin-releasing hormone. Together, these hormones control how much TSH the anterior 

pituitary gland secretes. Thyroid hormone levels in the blood are controlled by this 

operational feedback loop within a reasonable range [13]. 

 

<<Figure 2: Overview of thyroid hormone actions [14] here>> 

 

Clinical Presentation 

 

Thyroid hormone receptors govern several crucial physiological functions. As a consequence, 

hypothyroidism may lead to a wide range of clinical indications and symptoms. The intensity 

of these symptoms often corresponds to the extent of thyroid malfunction and the progression 

of hypothyroidism over time [15]. The Symptoms often linked to hypothyroidism are 

typically vague and not unique to the condition. These Symptoms include weight gain, 

weariness, impaired focus, depression, widespread muscular discomfort, and abnormalities in 

menstrual cycles. Specific symptoms of hypothyroidism include constipation, sensitivity to 

low temperatures, dry skin, weakness in the muscles closest to the body's core, and thinning 

or loss of hair. The Symptoms of hypothyroidism might differ depending on the individual's 

age and gender. Menstrual abnormalities and infertility may be seen in women with 

hypothyroidism [16]. Common examination findings in hypothyroidism include goitre, 

delayed relaxation phase of deep tendon reflexes, thin or brittle hair, dry skin, and peripheral 

oedema. Typical electrocardiography results include a slow heart rate, flattened T waves, and 

reduced electrical activity. Severe hypothyroidism may manifest in patients with pericardial 

effusion, pleural effusion, megacolon, hemodynamic instability, and coma [17]. 

 

<<Table 1: Signs & Symptoms of Hypothyroidism. Table made with references [4, 9, 16] 

here>> 

 

The clinical manifestation is often mistaken for septic shock. Infants and toddlers may often 

exhibit symptoms of lethargy and failure to grow. be seen in women with hypothyroidism. 

Cognitive impairment may be the only indication in elderly individuals. of deep tendon 

reflexes, thin or brittle hair, dry skin, and peripheral oedema. slow heart rate, flattened T 

waves, and reduced electrical activity. manifest in patients as pericardial effusion, pleural 

effusion, megacolon, hemodynamic instability, and coma. clinical manifestation is often 

mistaken for septic shock [16,17]. Myxoedema coma, a condition characterized by severe 

physiological breakdown due to hypothyroidism, is an uncommon occurrence, with an annual 

occurrence rate of 0.22 per million. Common laboratory Results in hypothyroidism may 

consist of low sodium levels (hyponatremia), high carbon dioxide levels (hypercapnia), low 

oxygen levels (hypoxia), normal-sized red blood cells (normocytic anaemia), increased levels 

of creatine kinase, high levels of prolactin (hyperprolactinemia), and high levels of lipids in 

the blood (hyperlipidemia) [18]. 
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Screening and diagnosis 

 

The diagnosis of hypothyroidism relies only on repeated biochemical results. An imbalance 

in the levels of reactive oxygen species and the antioxidant defence system, resulting in 

increased oxidative stress, has been shown in both human and animal models of 

hypothyroidism [19, 20]. Hypothyroidism may create a pro-oxidant environment that may 

contribute to the development of atherosclerosis, a disease often associated with this thyroid 

disorder. In a hypothyroidism experimental model, there was an increase in the overall 

activity of nitric oxide synthase (NOS), and significant alterations were seen in the mRNA 

and protein expression of all three isoforms of NOS. Currently, diagnostic Evaluations for 

hypothyroid patients do not often involve blood tests to measure levels of pro-oxidant and 

anti-oxidant species [21]. 

 

<< Figure 3: Flow chart of Evaluation for suspected hypothyroidism. Flow chart made with 

references [6,11, 22] here>> 

 

Overt primary hypothyroidism is characterized by serum TSH levels that are higher than the 

normal reference range, and free thyroxine levels that are lower than the usual reference 

range. It is worth mentioning that reference ranges are now a topic of continuing discussion 

and vary depending on the specific assay performed, as well as the age, sex, and ethnic 

background of the patient [23]. The top threshold of the TSH reference range often rises with 

ageing in humans. Furthermore, each person has a unique TSH reference range, which 

adequately encompasses just a quarter of the reference range for the total population. 

 

Treatment 

Pharmacological Treatment 

 

Most people with hypothyroidism will need thyroid hormone therapy for the duration of their 

treatment. Triiodothyronine (T3) and thyroxine (T4) are the two thyroid hormones that are 

normally produced by the thyroid gland. Although T4 is produced in greater amounts, T3 is 

the biologically active form [24]. The peripheral conversion of thyroxine (T4) by deiodinase 

enzymes yields around 80% of triiodothyronine (T3) [25]. The main therapy for 

hypothyroidism is often restricted to once-daily administration of synthetic thyroxine 

preparations because of the short biologic half-lives of T3 preparations. Like endogenous 

thyroxine, synthetic thyroxine undergoes deiodination after absorption to produce the more 

physiologically active T3 [26]. There Synthetic thyroxine comes in both brand-name and 

generic varieties. The US Food and Drug Administration (FDA) approved the substitution of 

generic levothyroxine for brand-name levothyroxine in 2004. However, the American 

Thyroid Association, the Endocrine Society, and the American Association of Clinical 

Endocrinologists challenged the FDA's claim that generic forms of levothyroxine were 

bioequivalent to brand-name ones [27]. When compared to brand-name levothyroxine 

medications, the researchers found that the use of potentially flawed pharmacokinetic 

methodologies and the lack of TSH tests to establish bioequivalence could lead to significant 

underestimations and overestimations of generic equivalency. It is thus recommended that 
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patients begin and maintain their medication with either generic or brand-name levothyroxine 

preparations, without switching between the two. To ensure that their TSH and free T4 levels 

are within the normal range, patients who switch products should have further testing done 

six weeks later. For young, healthy individuals, 1.6 µg/kg/day is the first levothyroxine 

dosage required for complete replacement [28]. Thyroid hormone administration is often 

advised in the morning, around half an hour before eating anything. Since calcium and iron 

supplements may decrease thyroid hormone absorption, it is not advised to take them within 

four hours after taking levothyroxine [29]. The main cause of persistently elevated TSH 

levels in people taking adequate amounts of thyroid hormone is often noncompliance with 

levothyroxine treatment.  

The Dosage of levothyroxine for babies and children is determined based on their weight and 

varies depending on their age. Adjustments to the dosage should be made according to the 

patient's clinical response and the results of laboratory tests. Patients experiencing challenges 

with the morning administration of levothyroxine may discover that taking the medication 

after nighttime is a viable and successful option [30]. A well-organized trial carried out in the 

Netherlands found that administering levothyroxine at bedtime led to decreased TSH levels 

and increased free T4 levels, without any discernible impact on quality of life. Patients who 

struggle to adhere to a daily levothyroxine regimen may safely take their week's prescription 

of levothyroxine once a week [31]. 

 

<<Table 2:  Initial Dosing of Levothyroxine in Adults with Primary Hypothyroidism. Table 

made in reference to [30,31] here>> 

 

Non- Pharmacological Treatment  

Non-pharmaceutical interventions for treating Hypothyroidism have also been tested, such as 

dietary modifications, physical activity, and lifestyle adjustments. Certain studies 

demonstrate the feasibility of restoring TSH scores to a euthyroid state, while others just 

alleviate unwanted symptoms [32]. Thyroid function is strongly correlated with sleep, 

smoking, food, and exercise. Research has shown that experiencing poor sleep quality is 

associated with a higher likelihood of developing Hypothyroidism [33]. Similarly, it was 

shown that a diet that is either low or excessively rich in iodine might elevate an individual's 

risk. It is crucial to acknowledge that the defining symptoms of hypothyroidism, such as 

tiredness, weight gain, and sadness, decrease the likelihood of patients adopting some 

advantageous lifestyle behaviours, such as frequent exercise [34]. A cross-sectional research 

examining physical activity in women discovered that the group of women with subclinical 

hypothyroidism (SCH) had lower levels of physical activity duration, daily step count, and 

muscular strength compared to those with normal thyroid function [35]. It is evident that 

sedentary lives are linked to elevated TSH scores, and conversely, higher TSH scores worsen 

sedentary lifestyles. Reduced physical capacity is therefore a significant barrier to following 

well-meaning medical recommendations [35,36]. 
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Consequently, altering one's diet seems to be a more practical starting point for making 

improvements. A randomised control trial of SCH in 62 children demonstrated that 

consuming specific foods, such as green vegetables, beef, whole milk, and butter, for a period 

of six months, without any other changes to their diet, resulted in a significant improvement 

in their primary complaint of fatigue, as compared to the control group. It is worth noting that 

this study did not include women. The dietary adjustments did not have a negative impact on 

the lipid profile or BMI of the intervention group [37]. European research discovered that 

selenium administration effectively regulated or reduced TSH levels. Additionally, it 

decreased thyroid antibodies, the ratio of T4 to T3, as well as overall levels of oxidative stress 

and inflammation. Iodine is a mineral that has been extensively researched in relation to 

thyroid function [38]. Three studies provided considerable data indicating that an imbalance 

of iodine, either in shortage or excess, increased the likelihood of developing 

Hypothyroidism. Observational research examining the impact of lifestyle on thyroid 

function revealed that an imbalance in iodine levels had a notable influence on the ability of 

the thyroid gland to produce hormones. Both a deficit and an excess of iodine were associated 

with a higher likelihood of developing Hypothyroidism [39,40]. Researchers conducted a 

study on two Chinese villages that had varied amounts of iodine consumption. They 

discovered that those living in the community with higher iodine intake had a considerably 

greater chance of developing subclinical hypothyroidism (SCH) compared to those in the 

town with lower iodine intake. Researchers deduced that an excessive consumption of iodine 

served as a precursor for subclinical hypothyroidism (SCH) and eventual overt 

hypothyroidism. This finding was corroborated by comprehensive research involving a large 

group of individuals with subclinical hypothyroidism (SCH) living in an area with sufficient 

iodine levels. These individuals were instructed to limit their iodine intake to the 

recommended daily allowance (RDA) of 150 μg/day. As a result, they were able to reduce 

their TSH levels and, in some instances, achieve complete normalisation. The experimental 

group had a notable enhancement in TSH levels and an elevation in T4 levels, as opposed to 

the two control groups that did not undergo iodine restriction. The researchers determined 

that limiting excessive iodine consumption might serve as a major therapeutic approach for 

people with subclinical hypothyroidism (SCH) [41]. 

On the other hand, providing additional iodine to individuals with subclinical hypothyroidism 

(SCH) who have diets naturally lacking in this mineral shows encouraging outcomes [42]. A 

single case study demonstrated significant improvement in subclinical hypothyroidism (SCH) 

with the addition of iodine supplementation to a patient's diet, which was initially deficient in 

this nutrient. This report documents the one-month monitoring of a postmenopausal woman 

who had subclinical hypothyroidism (SCH), dyslipidemia, and obesity. During this period, 

the lady consumed the recommended daily allowance (RDA) of iodine. She was provided 

with advice on foods that are abundant in minerals and how to effectively include them in her 

diet. The outcomes were quite encouraging. In addition to improving her TSH level, she saw 

a drop in her total cholesterol and a reduction in her body mass index from 30.13 to 28.5 

kg/m2. The patient found these outcomes invigorating. Her improvement would likely 

facilitate the adoption of other advantageous lifestyle behaviours, such as heightened physical 
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activity, resulting in more comfort and enjoyment [43]. By evidences, it is clear that lifestyle 

alterations have a significant effect on thyroid function and might potentially alleviate 

symptoms of subclinical hypothyroidism (SCH). Nevertheless, conducting more focused 

research would provide more evidence to support this assertion [44,45]. 

Conclusion 

In conclusion, additional research ought to be conducted to determine the precise prevalence 

of hypothyroidism in the general population, optimise the dosage of levothyroxine 

substitution and determine the ideal course of treatment. Furthermore, it is important to 

promote non-pharmacological interventions such as physiotherapy, yoga, and food 

management to achieve optimal outcomes. 
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Tables 

Table 1: Signs & Symptoms of Hypothyroidism. Table made with references [4, 9, 16]  

 

System Clinical Features 

 

Description 

General Fatigue, Weakness, Lethargy Patients often feel tired, 

weak, and lacking energy 

due to slowed metabolism 

Cold Intolerance Sensitivity to cold 

temperatures 

Patients feel excessively 

cold because of reduced heat 

production by the body 

Skin Dry, Coarse Skin; Pale Skin; 

Hair Loss 

The skin becomes dry and 

rough due to decreased 

sweat and sebaceous gland 

activity; hair may thin and 

become brittle 

Cardiovascular Bradycardia, Hypertension 

(Diastolic), Pericardial 

Effusion 

Slowed heart rate 

(bradycardia) and increased 

peripheral resistance lead to 

diastolic hypertension; fluid 

accumulation can cause 

pericardial effusion 

Musculoskeletal Muscle Weakness, Myalgia, 

Arthralgia, Slow Reflexes 

Patients may experience 

muscle pain, weakness, joint 

pain, and delayed reflexes 

due to the general slowing of 

body functions 

Psychiatric Depression, Apathy, 

Psychomotor Retardation 

Mood changes, apathy, and 

slowed movement or thought 

processes are common 

Metabolic Hyperlipidemia, 

Hyponatremia 

Decreased clearance of 

cholesterol leads to high 

levels of lipids in the blood; 
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impaired free water 

clearance can cause low 

sodium levels 

 

Table 2: Initial Dosing of Levothyroxine in Adults with Primary Hypothyroidism. Table 

made in reference to [30,31]  

Patient group Dosing 

Age younger than 60 years Start with 1.5 to 1.8 mcg per kg per day 

Age 60 years or older; known or suspected 

heart disease  

Start with 12.5 to 50 mcg per day 

Pregnant on a previously stable dose Increase to nine doses per week; endocrine 

referral 

 

 

Figure 1: Causes of Hypothyroidism 

Figure 2:Overview of thyroid hormone actions 

Figure 3: Flow chart of Evaluation for suspected hypothyroidism 

 

 

 

 


