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INTRODUCTION 

Hormonal equilibrium is necessary to reach 

homeostasis of the human body, regulating an 

enormous number of physiological processes, 

including metabolism, growth, reproduction, mood, 

and mental function. Female hormones, including 

estrogen, progesterone, testosterone, thyroid 

                                                                                                                                                      

Asian Journal of Phytomedicine 

and 

Clinical Research 
Journal home page: www.ajpcrjournal.com 

https://doi.org/10.36673/AJPCR.2024.v12.i04.A09 

 

ABSTRACT 

Hormonal imbalance in women is a multifactorial but common health disorder with impact on nearly all 

aspects of physiological health, ranging from reproductive function and metabolism to mood and cognitive 

function. It results from imbalances in the production, secretion, or sensitivity of hormone-secreting organs, 

most commonly estrogen, progesterone, testosterone, thyroid hormones, insulin and cortisol. Polycystic ovary 

syndrome, thyroid disease, menopause and adrenal disorders are few of the etiologies of the extensive spectrum 

of symptoms ranging from irregular menses to infertility, changes in weight, osteoporosis, cardiovascular 

diseases and mental illness. Increasing incidence of the imbalances is largely influenced by genetic 

predispositions, chronic stress, lifestyle and environmental toxins. Precise and timely diagnosis with the help of 

advanced hormonal assays, imaging modalities and clinical assessment is imperative for optimal treatment. 

Lifestyle modifications, pharmacotherapy, hormone replacement therapy and in severe cases, surgery are 

management measures. Future research on precision medicine and integrative endocrinology is shaping the 

development of customized treatment regimens with an emphasis on restoration of hormonal homeostasis and 

improved long-term outcomes. The review summarizes the etiology, mechanisms, clinical presentation, 

diagnostic technologies, treatment modalities and preventive strategies for hormonal imbalance in women and 

current innovations and evolving trends are outlined. 
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hormones, insulin, and cortisol, play significant 

roles in the reproductive function and health of 

women
1
. Even minor disturbances of hormone 

levels will lead to generalized dysfunction, in the 

form of abnormal menstrual cycles, infertility, 

weight alteration, metabolic derangement, 

cardiovascular disease, osteoporosis and psychiatric 

disease
2
. 

The prevalence of hormonal imbalance has 

increased manifold in recent decades due to a 

combination of genetic, lifestyle and environmental 

factors
3
. Sedentary lifestyle, intake of processed 

foods, endocrine-disrupting chemicals (EDCs) and 

chronic stress all are causes of hormonal 

dysregulation
4
. Other than these, polycystic ovary 

syndrome (PCOS), thyroid disease, menopause and 

adrenal disorders are the most frequent etiologies of 

hormonal imbalance in women
5
. All these diseases 

are likely to remain undiagnosed or misdiagnosed 

due to the cross-sectional overlapping of symptoms 

and lack of early screening, and therefore 

management becomes even more challenging
6
. 

Various studies have examined the impact of 

hormonal imbalance on women's health. Research 

has shown that PCOS affects approximately 10-

15% of women of reproductive age worldwide and 

is one of the most common endocrine disorders
7
. 

Research also shows that thyroid diseases, 

particularly hypothyroidism, disproportionately 

affect women with approximately five times higher 

prevalence than men
8
. Menopausal hormonal 

changes also result in osteoporosis, cardiovascular 

disease and cognitive decline, affecting long-term 

health outcomes
9
. 

Though there is growing awareness, diagnosis, 

management, and prevention are still demanding. 

Traditional therapy options include hormone 

replacement therapy (HRT), oral contraceptives, 

and insulin-sensitizing agents, but with the 

emergence of the new branch of precision medicine, 

integrative endocrinology, and lifestyle 

intervention, newer, more efficient, and targeted 

therapeutic approaches are now available
10

.  

This article reviews the pathophysiology, clinical 

presentation, diagnostic innovation, therapeutic 

interventions, and preventive methods of hormonal 

imbalance in women. It also describes recent trends 

of research in terms of personalized medicine, new 

modes of therapy, and preventive care to optimize 

long-term results. 

 

PATHOPHYSIOLOGY OF HORMONAL 

IMBALANCE 

Hormonal imbalance in females is a multifaceted 

physiological derangement of more than one organ 

system, such as the endocrine, reproductive, 

metabolic, and neurological systems. The 

imbalances may result from primary glandular 

disease, receptor insensitivity, enzymatic defects, 

deranged feedback mechanisms, or extrinsic factors 

such as stress and environmental toxins. The 

pathophysiology varies with the specific hormone 

involved, with dysregulation in one hormone often 

cascading into multiple physiological abnormalities. 

Knowledge of the mechanisms of hormonal 

imbalance entails the study of the complex inter-

relationships of the principal endocrine glands such 

as the hypothalamus, pituitary, ovaries, thyroid, and 

adrenal glands. The next subsections discuss the 

principal mechanisms that cause hormonal 

dysfunction in women. 

Hypothalamic-Pituitary-Gonadal (HPG) Axis 

Dysfunction 

HPG axis regulates female reproductive hormones. 

It is a sensitive feedback mechanism of the 

hypothalamus, pituitary gland, and ovaries. The 

hypothalamus releases gonadotropin-releasing 

hormone (GnRH), which stimulates the anterior 

pituitary to release luteinizing hormone (LH) and 

follicle-stimulating hormone (FSH). The 

gonadotropins regulate the ovaries to regulate the 

release of estrogen and progesterone, required for 

follicular growth and ovulation
11

. 

Dysregulation of the HPG axis can be caused by 

Hypothalamic Dysfunction 

Malnutrition, chronic stress, or overexertion 

prevents the release of GnRH, resulting in 

hypogonadotropic hypogonadism, leading to 

infertility and amenorrhea. 
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Pituitary Dysfunction 
Pituitary tumors or hyperprolactinemia may 

interfere with LH and FSH release, causing 

dysfunction of ovulation and hormonal 

homeostasis
12

. 

Ovarian Dysfunction 

In PCOS, the high LH: FSH ratio causes 

overproduction of androgens, resulting in 

anovulation, menstrual irregularities and 

hyperandrogenic features such as acne and 

hirsutism
13

. 

Androgen Excess and Insulin Resistance 

Insulin is a metabolic hormone with reproductive 

pathway activity as well. Insulin resistance, the 

defining feature of PCOS and metabolic syndrome, 

is the cornerstone of hormonal dysregulation. 

Hyperinsulinemia drives ovarian androgen secretion 

by augmenting theca cell steroidogenesis, leading to 

hyperandrogenism, an ovulation and hirsutism
14

. 

Mechanisms by which insulin resistance causes 

hormonal dysregulation include: 

Decreased Sensitivity of Insulin 

Insulin receptors become desensitized, primarily in 

adipose tissue and muscle, leading to 

hyperinsulinemia as compensation. This perturbs 

the HPG axis and aggravates androgen excess. 

Inhibition of Sex Hormone-Binding Globulin 

(SHBG) 

Hyperinsulinemia inhibits the production of SHBG 

in the liver, increasing free testosterone, and this is 

the pathogenesis of hyperandrogenic symptoms. 

Ovarian Hyperandrogenism 

Insulin elevates LH to hyperstimulate theca cells in 

the ovaries, leading to hyperproduction of 

androgens, a feature of PCOS
15

. 

Also prone to type 2 diabetes, dyslipidemia, and 

cardiovascular disease are individuals with chronic 

insulin resistance. Its management therefore 

becomes obligatory while managing endocrine 

disorders. 

Thyroid Hormone Dysregulation and Its Impact 

on Female Endocrine Homeostasis 

Thyroid hormones regulate metabolic rate, energy 

metabolism, and reproductive function. Both 

hyperthyroidism and hypothyroidism have 

significant influences on estrogen metabolism, 

menstrual function, and fertility. 

Hypothyroidism and Hormonal Disbalance 

In hypothyroidism, decreased thyroid hormone 

levels cause increased levels of thyroid-stimulating 

hormone (TSH) through negative feedback 

regulation. TSH directly stimulates ovarian 

follicular cells, resulting in disruption of ovarian 

function and anovulation and menstrual 

abnormalities
16

. 

Other endocrine balance consequences of 

hypothyroidism are: 

Reduced Estrogen Clearance 

Hypothyroidism lowers estrogen metabolism with a 

rise in circulating estradiol, which creates estrogen 

dominance, menorrhagia, and fibroid growth. 

Progesterone Deficiency 

Thyroid hormones suppress luteal progesterone 

release, leading to inadequate implantation and 

miscarriage and risk of infertility
17

. 

Hyperthyroidism and Its Effect on Female 

Hormones 

Conversely, hyperthyroidism speeds up metabolic 

functions, leading to: 

Accelerated Metabolism of Estrogen: Estrogen is 

metabolized extremely rapidly, leading to short 

menstrual cycles and reduced fertility. 

Anovulation and Menstrual Disorders: 

Hyperthyroidism inhibits the secretion of FSH and 

LH and causes menstrual disorders
18

. 

Risk of Osteoporosis: Hyperthyroidism is one cause 

of increased bone resorption, raising osteoporosis 

risk in postmenopausal women. 

Adrenal insufficiency and cortisol imbalance 

The adrenal glands secrete cortisol, a key stress 

hormone that also interacts with the reproductive 

hormones. Chronic stress or Cushing's syndrome-

induced hypercortisolemia disrupts estrogen, 

progesterone, and testosterone homeostasis
19

. 

Mechanisms of Cortisol-Induced Hormonal 

Dysregulation 

Suppression of Gonadotropin Secretion 

Cortisol inhibits the secretion of GnRH, leading to 

decreased levels of LH and FSH, resulting in 

anovulation and menstrual irregularities. 
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Progesterone Steal Effect 

Overproduction of cortisol saps progesterone stores 

and causes estrogen dominance, PMS and 

menstrual disturbances
20

. 

Insulin Resistance and Obesity 

Stress and central obesity-induced chronic 

hyperinsulinemia aggravate hormonal and 

metabolic derangements. 

Adrenal dysfunction also results in endocrine 

disorders, chronic fatigue syndrome, sleep disorders 

and immune suppression, thereby complicating 

endocrine disorders further. 

Lifestyle and environmental factors affecting 

hormonal regulation 

The modern way of life is the primary contributory 

factor towards the increased incidence of hormonal 

imbalance. The key lifestyle and environmental 

causes are: 

Endocrine-Disrupting Chemicals (EDCs) 

Exposure to Bisphenol A (BPA), phthalate, and 

pesticides interfere with hormone signaling, 

contributing to the risk of PCOS, infertility, and 

premature menopause
21

. 

Nutrient Deficiencies 

Zinc, magnesium and vitamin D deficiency results 

in inactivation of hormone production and receptor 

sensitivity, leading to inflammatory and metabolic 

changes. 

Chronic Stress and Sleep Disturbances 
Disruptions of circadian rhythm perturb the 

melatonin and cortisol balance indirectly affecting 

the reproductive hormones
22

. 

 

DIAGNOSIS OF HORMONAL IMBALANCE 

Accurate and timely diagnosis of hormonal 

imbalance is critical for effective treatment and 

management. Due to the complex interplay of 

endocrine glands, hormonal dysfunctions often 

present with non-specific symptoms that can 

overlap with other medical conditions. A 

comprehensive diagnostic approach involves 

detailed clinical evaluation, biochemical assays, and 

imaging techniques to assess hormone levels, 

glandular function, and metabolic status. 

The diagnostic process follows a structured 

approach, beginning with clinical history and 

symptom assessment, followed by laboratory tests 

and imaging studies to pinpoint the underlying 

cause of the imbalance. 

Clinical Evaluation and Symptom Assessment 

The first step in diagnosing hormonal imbalance is 

complete patient history and physical examination 

with special focus on: 

Menstrual Abnormalities 

Amenorrhea, oligomenorrhea, menorrhagia, or 

anovulation may be a symptom of PCOS, thyroid 

disease, or ovarian dysfunction
19

. 

Metabolic Symptoms 
Weight gain, insulin resistance, or central obesity 

can be symptoms of hypothyroidism, PCOS, or 

adrenal disease. 

Psychological and Neurological Symptoms 

Depression, anxiety, change of mood, or 

disturbance in thought processes can be associated 

with thyroid imbalance, cortisol imbalance, or 

estrogen shift
20

. 

Hirsutism and Androgenic Features 

Acne, male pattern baldness, and hirsutism are 

usually present in combination with 

hyperandrogenic states like PCOS or adrenal 

hyperplasia. 

A thorough physical exam looking for alterations in 

the skin, fat distribution, and features of androgen 

excess may provide additional evidence of the 

endocrine disorder
21

. 

Blood Tests and Hormonal Assays 

Lab work is the cornerstone of hormonal imbalance 

diagnosis. Blood tests provide quantitative data 

about the levels of the hormones, and these levels 

will indicate deficiency, excess, or dysregulation. 

Reproductive Hormone Panel 

Estrogen (Estradiol, E2) 

Abnormal results may be indicative of ovarian 

failure, PCOS, menopause, or estrogen 

dominance
22

. 

Progesterone 
Deficiency can indicate anovulation or luteal phase 

defect, causing infertility or recurrent pregnancy 

loss
23

. 
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Luteinizing Hormone (LH) and Follicle-

Stimulating Hormone (FSH) 
Increased LH: FSH ratio (>2:1) is a diagnostic 

feature of PCOS. Increased FSH level can be a 

marker of premature ovarian failure
24

. 

Testosterone and Androgens 

High levels suggest PCOS, adrenal hyperplasia, or 

ovarian tumor. 

Thyroid Function Tests 

Thyroid-Stimulating Hormone (TSH) 
Raised in hypothyroidism and reduced in 

hyperthyroidism
25

. 

Triiodothyronine (T3) and Thyroxine (T4) 

Low concentration points towards hypothyroidism, 

whereas elevation indicates thyrotoxicosis. 

Thyroid Antibodies 

Thyroid peroxidase (TPO) antibodies are seen in 

autoimmune thyroiditis (Hashimoto's disease)
26

. 

Adrenal Function Tests 

Cortisol Levels (Morning and Evening) 

Elevated levels indicate Cushing's syndrome and 

low levels indicate adrenal insufficiency
27

. 

Adrenocorticotropic Hormone (ACTH) 

Differentiates between primary (adrenal) and 

secondary (pituitary) adrenal insufficiency. 

Glucose Regulation Tests and Insulin 

Fasting Glucose and Insulin 
Helps in distinguishing insulin resistance, an 

important primary etiology of PCOS and the 

metabolic syndrome. 

Oral Glucose Tolerance Test (OGTT) 

Assesses glucose metabolism and risk of diabetes in 

PCOS patients
28

. 

Sex Hormone-Binding Globulin (SHBG) 

Low SHBG is also normally present in 

hyperinsulinemia and PCOS and results in elevated 

free testosterone levels
29

. 

Salivary and Urine Hormone Testing  

Saliva and urine collection offer alternate 

techniques to assess free (bioavailable) hormones 

and to examine circadian rhythm abnormalities. 

Salivary Cortisol Test: Measures cortisol diurnal 

variability, helps to diagnose adrenal fatigue, 

Cushing's syndrome, or stress-triggered hormone 

disruption
30

. 

Dried Urine Test for Total Hormones (DUTCH 

Test) 

Tests metabolized estrogens, progesterone, and 

adrenal hormones, providing information on the 

clearance of hormones and the activity of 

enzymes
31

. 

Imaging Tests and Advanced Diagnostic Tools 

In cases of suspected hormonal malfunction due to 

glandular dysfunction, imaging modalities help 

identify structural abnormality or tumors in 

endocrine glands. 

Pelvic Ultrasound (Abdominal or Transvaginal)  
Used to identify endometrial abnormalities, 

fibroids, ovarian cysts and PCOS.  

In PCOS, normal "string of pearls" ovarian 

morphology confirms the presence of numerous 

cystic follicles
32

.  

Thyroid Ultrasound  
Diagnoses thyroid nodules, goiter, or Hashimoto's 

thyroiditis in a patient with a suspected thyroid 

dysfunction
33

.  

Magnetic Resonance Imaging (MRI) and 

Computed Tomography (CT) Scans  
Pituitary MRI is performed in suspected pituitary 

adenomas (such as prolactinoma or Cushing's 

disease)
34

.  

Adrenal CT scan is useful in identifying adrenal 

tumors, nodules, or hyperplasia. 

Genetic and Molecular Testing (New 

Techniques)  
With advances in precision medicine, genetic and 

molecular diagnostic testing provides more data 

about inherited endocrine disorders and metabolic 

syndromes. Genetic Testing in PCOS: Identifies 

gene mutations that are related to insulin resistance 

and ovarian dysfunction.  

Thyroid Receptor Mutation Analysis 

Detects rare cases of thyroid hormone resistance 

syndromes
35

.  

CYP21A2 Gene Testing for Congenital Adrenal 

Hyperplasia (CAH) 

Facilitates diagnosis of 21-hydroxylase 

deficiency
36

. 
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SYMPTOMS OF HORMONAL IMBALANCE 

Endocrine disorders in women are linked with a 

broad array of systemic symptoms due to the fact 

that hormones regulate reproduction, metabolism, 

cardiovascular function, neurological function and 

mental status. The nature and intensity of symptoms 

depend on the hormones involved, etiology and the 

patient's age and overall condition. The majority of 

the symptoms are non-specific, and therefore, early 

diagnosis and proper clinical evaluation should be 

done to prevent long-term complications. 

The following subsections present the principal 

categories of symptoms, their mechanisms, and 

their relation to some endocrine imbalances. 

Menstrual and Reproductive Symptoms 

Irregular Menstrual Cycles 

Menstrual abnormalities are the most common 

presentation of hormonal imbalance. They result 

from derangements of the hypothalamic-pituitary-

gonadal (HPG) axis, ovarian failure, or unusual 

metabolism of hormones
37

. 

Polycystic Ovary Syndrome (PCOS) 

Oligomenorrhea (irregular menstruation) or 

amenorrhea (absence of menstruation) due to 

anovulation. This is primarily due to insulin 

resistance, hyperandrogenism, and a high LH: FSH 

ratio
38

. 

Hypothyroidism 
Lengthens menstrual cycles (oligomenorrhea) or 

leads to heavy menstrual periods (menorrhagia) due 

to altered estrogen metabolism and decreased 

progesterone secretion
39

. 

Hyperprolactinemia 

Hyperprolactinemia inhibits GnRH, leading to 

ovulatory dysfunction and abnormal cycles
40

. 

Pregnancy Complications and Infertility 

Luteal Phase Defect: Progesterone deficiency leads 

to a short luteal phase, interfering with implantation 

and susceptibility to miscarriage
41

. 

Estrogen Imbalance: Deficiency or overabundance 

of estrogen can affect egg maturation, uterine lining 

development, and implantation of the embryo
42

. 

 

 

 

Menopausal Symptoms 

Hot Flashes and Night Sweats 

Due to changes in estrogen levels that affect 

thermoregulation
43

. 

Vaginal Atrophy and Dryness 

Loss of lubrication and elasticity of vaginal tissue 

due to decreased estrogen increases risk and pain of 

infection
44

. 

Metabolic and Weight-Related Symptoms 

Central Obesity and Weight Gain 

Metabolic derangement and weight changes are 

caused by hormonal derangements, including 

insulin, cortisol, thyroid hormone, and sex steroid 

derangements
45

. 

Hypothyroidism 

Decreases the basal metabolic rate (BMR) and 

results in weight gain, weakness, and intolerance to 

cold
46

. 

Hyperinsulinemia and PCOS 
Hyperinsulinemia leads to fat deposition, 

particularly in the abdominal area, with an 

increased risk of metabolic syndrome and type 2 

diabetes
47

. 

Cushing's Syndrome (excess Cortisol): Promotes 

fat redistribution (truncal obesity, thin limbs, moon 

face) and muscle loss (due to increased breakdown 

of protein)
48

. 

Unexplained weight loss 

Hyperthyroidism 

Overproduction of thyroid hormones increases the 

metabolic rate, which results in weight loss, 

increased appetite, and muscle wasting
49

. 

Type 1 Diabetes 

Insulin deficiency disrupts glucose metabolism, 

with resultant catabolism of fat and muscle for 

energy and associated weight loss despite increased 

caloric intake
50

. 

Psychological and Neurological Symptoms 

Depression, Anxiety, and Mood Swings 

Estrogen and Serotonin Control 

Estrogen regulates the levels of serotonin and 

dopamine, that is why the women suffering from 

estrogen imbalance and women in menopause are 

more susceptible to mood disorder
51

. 
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Thyroid Hormones and Mental Health 
Depressive signs and symptoms, fatigue and mental 

fogginess are associated with hypothyroidism, 

while hyperthyroidism can lead to anxiety, 

restlessness and sleeplessness
52

. 

Cortisol and Stress 

Chronic elevation of cortisol levels (either from 

chronic stress or Cushing's syndrome) worsens 

brain function, causing anxiety, irritable mood, and 

impaired memory
53

. 

Sleep Disturbances and Insomnia 

Melatonin and Cortisol Dysregulation 

Chronic stress results in increased evening cortisol 

levels, interfering with melatonin release and 

compromising sleep quality
54

. 

Progesterone and Sleep Regulation 

Low progesterone, especially after menopause, is 

associated with insomnia and disrupted sleep 

patterns
55

. 

Physical, Hair and Skin Manifestations 

Acne, Oily Skin, and Hirsutism 

Androgen Excess (PCOS, Adrenal Hyperplasia) 

Increased testosterone incites sebaceous gland 

activity with resulting acne and excessive facial and 

body hair (hirsutism)
56

. 

Insulin Resistance 
Hyperinsulinemia leads to overproduction of 

androgens, worsening acne and alopecia
57

. 

Alopecia (Hair Loss and Thinning) 

Hypothyroidism 

Causes thinning, brittle hair due to reduced turnover 

of hair follicles
58

. 

Androgenic Alopecia (Hyperandrogenism, 

PCOS) 

Testosterone is converted to dihydrotestosterone 

(DHT), which leads to miniaturization of the hair 

follicles, producing male-pattern baldness
59

. 

Skin Stretch Marks and Pigmentation 

Cushing's Syndrome 

Purple striae (stretch marks) resulting from 

weakened skin collagen are produced by excessive 

cortisol
60

. 

 

 

 

Addison's Disease (Adrenal Insufficiency) 

Causes hyperpigmentation, especially in sun-

exposed areas, because of increased ACTH 

stimulating melanocytes
61

. 

 

TREATMENT OPTIONS 

The treatment of hormonal imbalance in females 

depends on the underlying cause, severity of 

symptoms, and overall health profile of the patient. 

A multidisciplinary approach, combining lifestyle 

modifications, pharmacological interventions, 

surgical procedures and alternative therapies, has 

shown to be the most effective in restoring 

hormonal homeostasis and improving patient 

outcomes. Recent advancements in precision 

medicine and integrative endocrinology have 

further enhanced treatment efficacy, allowing for 

personalized therapeutic approaches based on 

genetic and metabolic profiling
62

. 

This section explores the various treatment options 

available for managing hormonal imbalances, 

categorized into lifestyle-based interventions, 

pharmacotherapy, surgical procedures, and 

complementary therapies. 

Lifestyle Modifications 

Modification of lifestyle is a central intervention in 

the normalization of hormonal dysregulation, 

optimization of metabolic function and relief of 

symptom severity. These are best utilized in 

conditions like PCOS, thyroid disease and 

menopause. 

Dietary Modifications for Controlling Hormones 

An unrefined diet composed of high levels of whole 

foods, essential fatty acids, fiber and antioxidants 

stabilizes the levels of cortisol, estrogen and insulin 

and decreases inflammation
63

. 

Low-Glycemic Diet 

Regulates insulin resistance and hyperandrogenism 

in PCOS by reducing blood sugar swings
64

. 

Phytoestrogenic foods 

They are present in soy, flaxseeds and legumes and 

help balance estrogen during menopause and 

estrogen-deficient conditions
65

. 
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Omega-3 Fatty Acids 

In fish, seeds and nuts, they inhibit inflammation 

and stabilize cortisol levels
66

. 

Magnesium, Zinc and Vitamin D 

Required for thyroid function, progesterone 

production and stress hormone regulation
67

. 

Weight Control and Exercise 

Daily aerobic and resistance training enhances 

insulin sensitivity, lowers cortisol, and enhances the 

balance of the reproductive hormones
68

. 

Strength Training 

Increases testosterone and growth hormone that 

help maintain muscle mass and metabolic power. 

Yoga and Mind-Body Exercises 

Reduce cortisol levels and promote estrogen-

progesterone balance, particularly in women 

undergoing menopause
69

. 

Stress Reduction and Sleep Optimization 

Cortisol Regulation 

Stress chronically elevates cortisol, leading to 

progesterone depletion and insulin resistance. 

Stress-induced endocrine impairment is diminished 

by meditation and deep breathing
70

. 

Melatonin Supplementation 

Reverses circadian rhythm disturbances in thyroid 

and adrenal dysfunction
71

. 

Pharmacological Interventions 

For moderate to severe hormonal imbalance, 

pharmacotherapy is an essential part of symptom 

control and endocrine replacement. 

Hormone Replacement Therapy (HRT) 

HRT is primarily used in women experiencing 

menopause to substitute declining estrogen and 

progesterone levels
72

. 

Estrogen Therapy 

Employed in the management of hot flashes, 

osteoporosis and vaginal atrophy. It is administered 

orally, transdermally and topically. 

Progesterone Therapy 

For the prevention of estrogen-induced endometrial 

hyperplasia and for the luteal phase deficiency 

support
73

. 

 

 

 

Bioidentical Hormones 

These are derived from plants and structurally 

similar to human hormones with fewer side effects 

than synthetic hormones
74

. 

Oral Contraceptives (OCPs) 

Combined estrogen-progesterone tablets are 

commonly employed for PCOS, anovulatory 

menstrual bleeding, and hormonal imbalance 

acne
75

. 

Regulate LH and FSH levels, reducing androgen 

excess. 

Improve hormonal fluctuations associated with 

premenstrual syndrome (PMS) and menstrual 

disorders. 

Insulin-Sensitizing Agents 

Metformin 

First-line treatment for insulin resistance in PCOS; 

improves ovulation function and androgen levels
76

. 

Inositol (Myo- and D-Chiro) 

Reported to be beneficial in reducing insulin 

resistance and enhancing ovarian function in 

PCOS
77

. 

Thyroid Drugs 

Levothyroxine (T4) 

To control hypothyroidism, it assists in TSH, T3 

and T4 balance restoration
78

. 

Antithyroid Drugs (Methimazole, PTU): Reduce 

thyroid hormone in hyperthyroidism
79

. 

Adrenal Support Medicines 

Hydrocortisone and Fludrocortisone 

Used in adrenal insufficiency (Addison's disease) to 

replace cortisol and aldosterone
80

. 

Surgical procedures 

Surgery is only a consideration if drug and lifestyle 

treatments fail. 

Ovarian Drilling in PCOS 

Laparoscopic surgery in which punctures are 

induced in the ovaries to decrease androgen 

secretion, stimulating ovulation in drug-resistant 

females
81

. 

Thyroidectomy 

Indicated in nodular thyroid, goiter and medically 

refractory hyperthyroidism
82

. 
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Adrenalectomy 

Removal of adrenal tumor causing excess 

production of cortisol in Cushing's syndrome
83

. 

Alternative and Complementary Therapies 

The majority of women want natural and holistic 

ways of improving hormonal balance, often 

accompanied by medical therapy. 

Herbal Medicine and Adaptogens 

Vitex Agnus-Castus (Chasteberry) 

Helps to produce progesterone and control the 

luteal phase
84

. 

Black Cohosh 

To relieve menopausal symptoms and reestablish 

estrogen balance
85

. 

Ashwagandha 

Reduces cortisol, supports adrenal and thyroid 

function
86

. 

Acupuncture and Traditional Chinese Medicine 

Stimulates ovarian function and reduces the 

hormonal changes of PCOS and menopause
87

. 

 

PREVENTION STRATEGIES 

Preventing hormonal imbalance is essential for 

long-term endocrine health, reproductive function, 

and metabolic stability. While some hormonal 

disorders are influenced by genetic and autoimmune 

factors, many can be effectively managed or 

prevented through lifestyle modifications, dietary 

improvements, stress management, and regular 

medical check-ups. Prevention strategies focus on 

reducing risk factors, supporting endocrine function 

and promoting overall well-being. 

Nutritional Strategies for Hormonal Balance 

Diet plays an imperative part in preserving 

hormonal balance through insulin sensitivity 

regulation, the elimination of inflammation, and 

preserving endocrine function at optimal levels. A 

balanced diet prevents the conditions of PCOS, 

insulin resistance, thyroid and estrogen dominance. 

Anti-Inflammatory Diet 

A diet with whole food, fiber, omega-3 fatty acids 

and antioxidants reduces inflammation and brings 

the normal hormone synthesis back to being
88

.  

 

 

Balanced Macronutrient Consumption 
A combination of healthy fats, lean protein, and 

complex carbohydrates prevents blood sugar 

fluctuations and insulin resistance, the major 

reasons behind metabolic and hormonal disease
89

. 

Micronutrient Support 

Sufficient magnesium, zinc, iodine, vitamin D, and 

B-complex vitamins must be consumed to support 

thyroid function, adrenal health, and reproductive 

well-being
90

. 

Avoidance of Endocrine-Disrupting Chemicals 

(EDCs) 

Avoid food additives, plastics, and pesticides 

containing hormone-mimicking chemicals to lower 

the risk of hormonal imbalance
91

. 

Physical Activity and Exercise 

Daily exercise is essential in helping to regulate 

endocrine function, especially in preventing insulin 

resistance, obesity, and cortisol dysregulation. 

Strength Training 

Increases testosterone and growth hormone release 

and improves metabolic function. 

Aerobic Exercise 

Regulates insulin sensitivity and blocks fat storing 

by cortisol
92

. 

Yoga and Mindfulness Exercises 

Increase estrogen-progesterone balance and reduce 

stress-induced endocrine dysfunction
93

.  

Stress Management and Sleep Hygiene  

Chronic stress and disrupted sleep patterns affect 

cortisol regulation and exert a deleterious influence 

on estrogen, progesterone, thyroid metabolism and 

insulin levels. Use of stress reduction techniques 

will inhibit hormonal changes. 

Meditation and Deep Breathing Exercises: Low 

cortisol levels that support reproductive and adrenal 

health.  

Melatonin Optimization 

Regular sleep cycles allow for circadian hormonal 

regulation
94

.  

Blue Light Limited Exposure at Bedtime 

Synchronizes the melatonin and cortisol circadian 

rhythms for a better quality of sleep
95

.  
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Routine Medical Examinations and Early 

Diagnosis  

Routine health checks and endocrine evaluation 

allow for intervention and detection early on, prior 

to imbalances accumulating into long-standing 

problems.  

Annual Thyroid Function Testing 

Helps in the identification of early hypothyroidism 

or hyperthyroidism, preventing long-term metabolic 

disturbances
96

.  

Regular Blood Sugar and Insulin Testing 

Beneficial in PCOS, metabolic syndrome and 

diabetes prevention.  

Hormone Panel Testing for Women at Risk 

Progesterone, estrogen, testosterone, and cortisol 

testing will detect imbalances early. By adopting 

these preventive measures, endocrine disorders and 

hormonal dysregulation can be reduced to a large 

extent.  

 

CONCLUSION  

Hormonal imbalance in females is a multifactorial 

condition that affects reproductive, metabolic, and 

psychological health. It can arise due to genetic 

predisposition, lifestyle factors, chronic stress, 

environmental toxins, or underlying endocrine 

disorders. The symptoms vary widely, from 

menstrual irregularities and infertility to metabolic 

disturbances and mood disorders, making early 

diagnosis and targeted treatment essential. 

Advances in hormonal diagnostics, personalized 

medicine and integrative treatment approaches have 

significantly improved patient outcomes. A 

combination of lifestyle modifications, 

pharmacological interventions, and, in some cases, 

surgical procedures offers effective management 

strategies. Additionally, emerging research in 

precision endocrinology and alternative therapies 

provides new avenues for restoring hormonal 

balance. 

Prevention remains the most powerful tool in 

mitigating hormonal imbalances. By adopting a 

nutrient-rich diet, maintaining regular physical 

activity, managing stress levels and undergoing 

routine health screenings, women can reduce their 

risk of endocrine disorders and enhance their 

overall well-being. 

Future research should focus on individualized 

treatment approaches, hormone optimization 

strategies, and further understanding of 

environmental and genetic influences on endocrine 

health. With a holistic approach to prevention and 

management, hormonal balance can be effectively 

maintained, improving long-term health outcomes 

and quality of life for women worldwide. 
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