
What are the common hormonal changes during puberty? 

Puberty is a significant developmental stage where children transition into adulthood, marked 

by rapid physical, emotional, and hormonal changes. This period involves the activation of 

the hypothalamic-pituitary-gonadal (HPG) axis, leading to the production of sex hormones 

that drive the development of secondary sexual characteristics, growth spurts, and 

reproductive maturity. This comprehensive guide explores the hormonal changes during 

puberty, their mechanisms of action, and their effects on the body. 

Understanding Puberty 

Definition: 

 Puberty is the period of life when a child's body develops into an adult body capable 

of sexual reproduction. It typically begins between ages 8 and 13 in girls and ages 9 

and 14 in boys. 

Phases of Puberty: 

1. Adrenarche: The early stage of puberty marked by the activation of the adrenal 

glands, leading to the production of androgens. 

2. Gonadarche: The activation of the gonads (ovaries in girls and testes in boys) by the 

HPG axis, leading to the production of sex hormones (estrogen in girls and 

testosterone in boys). 

3. Thelarche: The onset of breast development in girls. 

4. Pubarche: The development of pubic and axillary hair. 

5. Menarche: The onset of menstruation in girls. 

Hormonal Changes During Puberty 

Activation of the HPG Axis: 

 Puberty begins with the activation of the hypothalamic-pituitary-gonadal (HPG) axis. 

o Hypothalamus: Releases gonadotropin-releasing hormone (GnRH). 

o Pituitary Gland: GnRH stimulates the release of luteinizing hormone (LH) 

and follicle-stimulating hormone (FSH). 

o Gonads: LH and FSH stimulate the gonads (ovaries in girls and testes in 

boys) to produce sex hormones (estrogen and testosterone). 

Key Hormones Involved: 

1. Gonadotropin-Releasing Hormone (GnRH): 
o Produced by the hypothalamus, GnRH stimulates the anterior pituitary gland 

to release LH and FSH. 

2. Luteinizing Hormone (LH) and Follicle-Stimulating Hormone (FSH): 
o Produced by the anterior pituitary gland, LH and FSH stimulate the gonads to 

produce sex hormones and support the development of reproductive organs. 

3. Estrogen: 



o In girls, estrogen is produced by the ovaries and is responsible for the 

development of secondary sexual characteristics, regulation of the menstrual 

cycle, and growth of the reproductive organs. 

4. Testosterone: 
o In boys, testosterone is produced by the testes and is responsible for the 

development of secondary sexual characteristics, spermatogenesis, and growth 

of the reproductive organs. 

5. Adrenal Androgens: 
o Produced by the adrenal glands, these androgens contribute to the 

development of pubic and axillary hair and other secondary sexual 

characteristics. 

Effects of Hormonal Changes on the Body 

In Girls: 

1. Breast Development (Thelarche): 
o Estrogen stimulates the growth of breast tissue, leading to breast budding, 

which is usually the first visible sign of puberty in girls. 

2. Growth Spurt: 
o Estrogen, along with growth hormone and insulin-like growth factor 1 (IGF-

1), promotes a rapid increase in height and bone growth during early puberty. 

3. Development of Reproductive Organs: 
o Estrogen stimulates the growth and maturation of the ovaries, fallopian tubes, 

uterus, and vagina, preparing the body for reproductive capability. 

4. Menarche: 
o The onset of menstruation, typically occurring about two to three years after 

thelarche. Estrogen and progesterone regulate the menstrual cycle. 

5. Body Composition: 
o Estrogen promotes the deposition of fat in areas such as the hips, thighs, and 

breasts, contributing to the development of a more rounded body shape. 

6. Pubic and Axillary Hair: 
o Androgens produced by the adrenal glands lead to the growth of pubic and 

axillary hair. 

7. Skin Changes: 
o Increased oil production and the potential for acne due to the influence of 

androgens. 

In Boys: 

1. Growth of Testes and Scrotum: 
o The first sign of puberty in boys is usually the enlargement of the testes and 

scrotum, stimulated by testosterone and FSH. 

2. Growth Spurt: 
o Testosterone, along with growth hormone and IGF-1, promotes a significant 

increase in height and muscle mass, typically occurring later in puberty 

compared to girls. 

3. Development of Reproductive Organs: 
o Testosterone stimulates the growth and maturation of the penis, prostate gland, 

and seminal vesicles. 



4. Spermatogenesis: 
o Testosterone and FSH stimulate the production of sperm in the testes, leading 

to the development of reproductive capability. 

5. Voice Changes: 
o Testosterone causes the larynx to grow and the vocal cords to lengthen, 

resulting in a deeper voice. 

6. Body Composition: 
o Testosterone promotes the growth of muscle mass and increases bone density. 

It also influences fat distribution, leading to a more muscular and less rounded 

body shape. 

7. Facial and Body Hair: 
o Androgens stimulate the growth of facial, pubic, and axillary hair, as well as 

hair on the chest and other parts of the body. 

8. Skin Changes: 
o Increased oil production and the potential for acne due to the influence of 

androgens. 

Psychological and Emotional Changes During Puberty 

Mood Swings and Emotional Sensitivity: 

 Hormonal fluctuations during puberty can lead to mood swings, increased emotional 

sensitivity, and heightened feelings of anxiety and depression. 

Cognitive Development: 

 The hormonal changes of puberty are associated with significant cognitive 

development, including improvements in abstract thinking, problem-solving, and 

decision-making. 

Identity and Self-Concept: 

 Adolescents often begin to explore their identity and develop a stronger sense of self 

during puberty. This period involves questioning and defining personal values, 

beliefs, and goals. 

Social Relationships: 

 Hormonal changes can influence social relationships, leading to increased interest in 

peer relationships and romantic attractions. Adolescents may experience shifts in their 

social dynamics and friendships. 

Common Pubertal Disorders and Issues 

Precocious Puberty: 

 Definition: The onset of puberty before age 8 in girls and before age 9 in boys. 

 Causes: Central precocious puberty (early activation of the HPG axis) or peripheral 

precocious puberty (hormone production independent of the HPG axis). 



 Symptoms: Early development of secondary sexual characteristics, rapid growth, and 

advanced bone age. 

 Treatment: Medications (GnRH agonists) to delay further pubertal development until 

the appropriate age. 

Delayed Puberty: 

 Definition: The absence of pubertal onset by age 13 in girls and age 14 in boys. 

 Causes: Hypogonadism (primary or secondary), chronic illnesses, malnutrition, or 

genetic factors. 

 Symptoms: Lack of development of secondary sexual characteristics and slow 

growth. 

 Treatment: Hormone therapy (estrogen or testosterone) to induce puberty and 

address underlying causes. 

Polycystic Ovary Syndrome (PCOS): 

 Definition: A common endocrine disorder affecting adolescent girls and women of 

reproductive age. 

 Causes: Hormonal imbalances, including elevated levels of androgens and insulin 

resistance. 

 Symptoms: Irregular menstrual cycles, hirsutism, acne, and polycystic ovaries. 

 Treatment: Lifestyle modifications, hormonal contraceptives, and medications to 

manage symptoms and improve insulin sensitivity. 

Gynecomastia: 

 Definition: The development of breast tissue in boys during puberty. 

 Causes: Imbalance between estrogen and testosterone levels. 

 Symptoms: Enlargement of breast tissue, usually temporary and resolves on its own. 

 Treatment: Observation and reassurance, as gynecomastia often resolves without 

treatment. In persistent cases, medical or surgical intervention may be considered. 

Managing Pubertal Changes 

Education and Support: 

 Providing accurate information about the physical and emotional changes during 

puberty can help adolescents understand and cope with this transitional period. 

 Parents, caregivers, and educators play a crucial role in offering support, guidance, 

and reassurance. 

Healthy Lifestyle: 

 Encouraging a balanced diet, regular physical activity, and sufficient sleep can 

support healthy development during puberty. 

 Promoting good hygiene practices can help manage skin changes and body odor 

associated with puberty. 

Mental Health: 



 Addressing mental health concerns, such as anxiety, depression, and body image 

issues, is essential for overall well-being. 

 Access to mental health resources and support from family and peers can help 

adolescents navigate the emotional challenges of puberty. 

Medical Care: 

 Regular check-ups with healthcare providers can monitor growth and development, 

identify potential issues early, and provide appropriate interventions if needed. 

 Hormonal or medical treatments for pubertal disorders should be managed by 

healthcare professionals specializing in pediatric endocrinology. 

 


