
Delayed Puberty in Boys: 

How is Delayed Puberty in Boys Defined? 
Delayed puberty in boys is defined as the absence of testicular enlargement 
(gonadarche) by the age of 14. This means that by age 14, the testes have not 
started to grow and produce enough testosterone to initiate the physical changes of 
puberty, such as growth of pubic hair, enlargement of the genitalia, deepening of the 
voice, and growth spurt in height. 

 

What Causes Delayed Puberty in Boys? 

Delayed puberty can be further classified into three main categories: 

1.​ Constitutional delay of growth and puberty (CDGP): Also known as 
constitutional delay of growth and development (CDGD) or constitutional 
delay of adolescence (CDA), this type of delayed puberty is considered a 
variation of normal development rather than a medical condition. Boys with 
CDGP typically have a family history of late puberty, delayed growth spurt, and 
delayed skeletal maturation. They may also have other signs of delayed 
development, such as delayed bone age. CDGP is often associated with 
normal levels of reproductive hormones and generally resolves spontaneously 
without the need for medical intervention. 

2.​ Hypogonadotropic hypogonadism (HH): This type of delayed puberty occurs 
when there is a problem with the hypothalamus or pituitary gland, leading to 
reduced secretion of gonadotropin-releasing hormone (GnRH), luteinizing 
hormone (LH), and follicle-stimulating hormone (FSH). Without adequate 
stimulation from these hormones, the testes fail to produce enough 
testosterone to initiate puberty. Hypogonadotropic hypogonadism can be 
congenital (present from birth) or acquired (develop later in life) and may be 
associated with other hormonal deficiencies or underlying medical conditions. 

3.​ Hypergonadotropic hypogonadism: it is also known as primary or 
hypergonadotropic hypogonadism, is a condition characterized by low levels 
of sex hormones (testosterone) due to dysfunction or damage to the testes, 
leading to elevated levels of gonadotropins (LH and FSH) from the pituitary 
gland. This form of hypogonadism results from impaired production of 



testosterone by the testes despite the presence of elevated levels of 
gonadotropins that normally stimulate testosterone production. 

 

 
 

What Are the Signs and Symptoms of 
Delayed Puberty in Boys? 
Delayed puberty in boys is characterized by the absence or delay of the physical 

changes associated with sexual maturation that typically occur during adolescence. 

Signs and symptoms of delayed puberty in boys may include: 

1.​ Lack of growth spurt: Delayed or absent growth spurt in height is a hallmark 

sign of delayed puberty. Boys with delayed puberty may continue to grow at a 

slow or normal rate, but they do not experience the rapid growth spurt typical 

of puberty. 

2.​ Absence of secondary sexual characteristics: Boys with delayed puberty may 

lack the development of secondary sexual characteristics, such as: 

●​ Lack of growth of pubic hair 

●​ Absence of deepening of the voice 

●​ Lack of enlargement of the testes and penis 

●​ Absence of facial hair growth 

●​ Lack of axillary (underarm) hair growth 

3.​ Delayed bone age: Delayed puberty may be associated with a delay in skeletal 

maturation, as assessed by X-ray imaging to determine bone age. The bone 

age may be significantly behind the chronological age in boys with delayed 

puberty. 

4.​ Underdeveloped genitalia: The testes and penis may remain small or 

underdeveloped in boys with delayed puberty due to insufficient production of 

testosterone. 

5.​ Delayed or absent sexual interest: Boys with delayed puberty may have a 

delayed or absent interest in sexual activities or relationships compared to 

their peers. 



6.​ Psychosocial effects: Delayed puberty may have psychosocial implications 

for boys, including concerns about body image, self-esteem, and social 

interactions. Boys may feel self-conscious or embarrassed about their lack of 

sexual development compared to their peers. 

 

How is Delayed Puberty Diagnosed? 
Delayed puberty in boys is diagnosed through a combination of medical history, 

physical examination, and laboratory tests to assess growth, development, and 

hormone levels. Here's a detailed overview of the diagnostic process: 

1.​ Medical history: The healthcare provider will take a detailed medical history, 

including information about the child's growth and development, family 

history of puberty timing, any signs or symptoms of delayed sexual 

maturation, and any underlying medical conditions or medications that may 

be contributing to the delay. 

2.​ Physical examination: A thorough physical examination will be performed to 

assess the boy's growth, height, weight, body proportions, and the presence of 

secondary sexual characteristics such as growth of pubic hair, enlargement of 

the testes and penis, and development of facial hair. Tanner staging, which 

involves visual assessment of the extent of sexual development, may be used 

to assess the degree of puberty. 

3.​ Bone age assessment: A bone age X-ray may be performed to assess the 

degree of skeletal maturation and compare it to chronological age. This can 

help determine whether the boy's skeletal development is consistent with his 

degree of sexual maturation and whether accelerated or delayed bone 

maturation is present. 

4.​ Hormonal tests: Blood tests may be performed to measure levels of 

hormones involved in the regulation of puberty, including luteinizing hormone 

(LH), follicle-stimulating hormone (FSH), testosterone, and sometimes 

estradiol. Low levels of testosterone and gonadotropins (LH and FSH) may 

indicate delayed puberty, whereas normal or elevated levels of these 

hormones may suggest other underlying causes. 



5.​ Imaging studies: In some cases, imaging studies such as magnetic resonance 

imaging (MRI) or computed tomography (CT) scans may be performed to 

evaluate the brain, pituitary gland, or other structures for abnormalities that 

may be affecting the regulation of puberty. 

6.​ Genetic testing: Genetic testing may be considered in cases where there is 

suspicion of a genetic disorder or syndrome associated with delayed puberty, 

such as Klinefelter syndrome or other chromosomal abnormalities. 

The diagnosis of delayed puberty in boys requires careful evaluation and 

consideration of various factors, including the boy's age, growth patterns, hormonal 

levels, bone age, and presence of other symptoms or underlying conditions. Early 

diagnosis and appropriate management of delayed puberty are important for 

identifying any underlying medical problems, addressing any associated concerns, 

and optimizing outcomes for affected individuals. 

 

How is Delayed Puberty Treated in Boys? 
The treatment for delayed puberty in boys depends on the underlying 
cause and whether there are any associated medical conditions. In many 
cases, delayed puberty does not require specific treatment as it may 
resolve spontaneously as the individual matures. However, if treatment is 
needed to stimulate puberty and promote normal development, several 
options may be considered: 

 

1. **Hormone therapy**: Testosterone replacement therapy (TRT) is the 
mainstay of treatment for delayed puberty in boys with hypogonadism 
(insufficient production of testosterone). TRT can help stimulate the 
development of secondary sexual characteristics, such as growth of pubic 
hair, enlargement of the testes and penis, deepening of the voice, and 
growth spurt in height. Testosterone can be administered via intramuscular 
injections, topical gels or patches, or implantable pellets. The dosage and 
duration of treatment will be determined based on the individual's age, 
growth status, and response to therapy. 



 

2. **Gonadotropin therapy**: In some cases of delayed puberty associated 
with hypogonadotropic hypogonadism (deficient production of 
gonadotropins), treatment with gonadotropin-releasing hormone (GnRH) 
analogs may be considered to stimulate the release of LH and FSH from 
the pituitary gland, thereby promoting testicular growth and testosterone 
production. This therapy may be used as an alternative or adjunct to 
testosterone replacement therapy. 

 

3. **Management of underlying conditions**: If delayed puberty is due to an 
underlying medical condition or genetic disorder, such as Klinefelter 
syndrome, Turner syndrome, or constitutional delay of growth and puberty, 
treatment may focus on addressing the underlying cause and managing 
associated symptoms. This may involve hormone therapy, surgery, or other 
interventions as appropriate. 

 

4. **Psychosocial support**: Coping with delayed puberty can be 
challenging for boys and their families, especially in cases where delayed 
development leads to social or emotional difficulties. Psychosocial support, 
counseling, and education can help boys and their families understand and 
cope with the condition, address concerns about body image and 
self-esteem, and develop strategies for managing stress and anxiety. 

 

5. **Monitoring and follow-up**: Boys receiving treatment for delayed 
puberty should undergo regular monitoring and follow-up with a healthcare 
provider to assess growth, development, hormone levels, and response to 
therapy. Adjustments to treatment may be made as needed to optimize 
outcomes and promote healthy development. 

 

It's important for boys with delayed puberty to receive comprehensive care 
from a multidisciplinary team of healthcare providers, including pediatric 
endocrinologists, pediatricians, nurses, psychologists, and social workers, 



to ensure that their medical, emotional, and developmental needs are met. 
Early diagnosis and appropriate management of delayed puberty are 
important for promoting healthy growth and development and optimizing 
outcomes for affected individuals. 

 

 
 

Delayed Puberty in Girls: 

How is Delayed Puberty in Girls Defined? 
Delayed puberty in girls is typically defined as the absence of breast 
development by the age of 13 or the absence of menstruation (menarche) 
by the age of 16.  

What Causes Puberty in Girls To Be 
Delayed? 
Delayed puberty in girls can be caused by various factors, including: 

1. **Constitutional delay**: Sometimes referred to as being a "late 
bloomer," some girls simply have a slower pace of physical development 
compared to their peers. This delay often runs in families and doesn't 
indicate any underlying health problems. 

 

2. **Chronic illness**: Certain chronic conditions, such as malnutrition, 
cystic fibrosis, celiac disease, or hormonal disorders like hypothyroidism or 
hyperthyroidism, can interfere with normal puberty progression. 

 



3. **Extreme physical activity**: Intense training or participation in sports 
can sometimes delay the onset of puberty due to its effects on hormone 
levels. 

 

5. **Underweight or low body fat**: Having a low body weight or low body 
fat percentage can disrupt hormonal balance and delay puberty. 

 

6. **Stress**: Chronic stress can affect the hypothalamus, a part of the 
brain that regulates hormone production, potentially delaying the onset of 
puberty. 

 

7. **Hypothalamic-pituitary-gonadal (HPG) axis abnormalities**: The HPG 
axis is responsible for controlling reproductive hormone production (LH and 
FSH). Abnormalities in this system can lead to delayed puberty. 

 

8. Hypergonadotropic hypogonadism: Defects in gonads such as 
dysgenetic gonads in case of turner syndrome will lead to delayed puberty, 
where HPG axis (LH, FSH) is normal while there is decreased production 
of estrogen. 

 

9. **Certain medications**: Some medications, such as those used for the 
treatment of chronic conditions, can interfere with hormone levels and 
delay puberty. 

 

10. **Environmental factors**: Exposure to certain environmental toxins or 
endocrine disruptors may potentially impact puberty timing, although 
research in this area is ongoing. 

 



It's essential for girls experiencing delayed puberty to undergo evaluation 
by a healthcare provider to determine the underlying cause and appropriate 
management. 

 

How is Delayed Puberty in Girls 
Diagnosed? 

Diagnosing delayed puberty in girls typically involves a thorough medical 
evaluation conducted by a healthcare provider. Here's an overview of the 
diagnostic process: 

1. **Medical History**: The healthcare provider will begin by taking a 
detailed medical history, including information about the girl's growth and 
development, family history of puberty timing, any chronic illnesses, 
medications, and any symptoms or signs of puberty that may be present. 

 

2. **Physical Examination**: A physical examination will be conducted to 
assess the girl's growth, development, and overall health. This may include 
measurements of height, weight, and body composition, as well as an 
evaluation of secondary sexual characteristics such as breast development 
and pubic hair growth. 

3. **Laboratory Tests**: Blood tests may be ordered to evaluate hormone 
levels and rule out underlying medical conditions that could be causing 
delayed puberty. These tests may include measurements of hormones 
such as estrogen, follicle-stimulating hormone (FSH), luteinizing hormone 
(LH), thyroid hormones, and others as indicated based on the individual's 
symptoms and medical history. 



4. **Bone Age Assessment**: A hand X-ray may be performed to assess 
bone age, which can help determine if the delay in puberty is due to a delay 
in skeletal maturation. 

5. **Imaging Studies**: In some cases, imaging studies such as pelvic 
ultrasound or magnetic resonance imaging (MRI) may be ordered to 
evaluate the structure of the reproductive organs and rule out structural 
abnormalities. 

6. **Other Tests**: Additional tests may be ordered based on specific 
symptoms or suspected underlying causes. For example, if polycystic ovary 
syndrome (PCOS) is suspected, additional tests such as insulin levels and 
ultrasound imaging of the ovaries may be performed. 

How is Delayed Puberty in Girls Treated? 
Delayed puberty in girls is often treated based on the underlying cause. If 
the delay is due to a medical condition, such as a hormonal imbalance or a 
chronic illness, treating that condition may help kickstart puberty. However, 
if no underlying medical condition is found, treatment options may include: 

 

1. Observation: In many cases, delayed puberty in girls resolves on its own 
without treatment. Doctors may opt to monitor the situation closely before 
pursuing any intervention. 

2. Hormone therapy: If the delay is significant or causing distress to the 
individual, hormone therapy may be recommended. This typically involves 
the administration of estrogen to induce puberty. This treatment can help 
promote breast development, menstruation, and other secondary sexual 
characteristics. In cases of CDGP a shorter duration is sufficient while in 
hypergonadotropic hypogonadism, a longer treatment with gradual 
increment of estrogen and later introduction of progesterone is required.   

3. Psychological support: Delayed puberty can be emotionally challenging 
for some girls, especially if they feel different from their peers. Providing 



psychological support, counseling, and education about normal variations 
in development can help girls cope with the situation. 

4. Treatment of underlying conditions: If delayed puberty is caused by an 
underlying medical condition, such as hypothyroidism or an eating disorder, 
treating that condition may help trigger puberty. 

It's essential for girls experiencing delayed puberty to work closely with 
healthcare professionals to determine the underlying cause and develop an 
appropriate treatment plan. 
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