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Objectives
เ<าใจ definition ของ “&ย@น”  

เ<าใจ normal adolescent growth (physical) and development (psychosocial) 

เ<าใจ epidemiology, morbidity, mortality, risk and protective factors ABผลEอ high risk 
behaviors ใน&ย@น 

เ<าใจห8กการGแลHงเสIมJขภาพ&ย@น  

เ<าใจห8กการLกประ&N&ย@นโดยเQน confidentiality และการประเ,นทางRานSตใจและTงคม 
HEEADSSS 

เ<าใจห8กการตรวจVางกาย&ย@น และWงAควรเQนตรวจเXมเNม
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Africa and west Asia, high costs of marriage and secure 
housing have contributed to an increase in the age at 
which people are getting married.41 Additionally, increasing 
industrialisation, global isation, urbanisation, and access 
to digital media are reducing the infl uence that families 
and communities traditionally had on the transition to 
adulthood by decreasing parental control, social support 
for families, and social cohesion. At the very least, there 
seems to be less agreement between generations and 
within diff erent communities across the world about the 
accepted timing and pathways to adult roles.

The biology of adolescent development
Like early childhood, adolescence is a sensitive period in 
which both normative and maladaptive patterns shape 
future trajectories. Part of this sensitivity relates to the 
social embedding of health risks and the biological 
changes before, during, and beyond adolescence.

100 years ago, puberty was widely thought merely a 
process of physical maturation that propelled individuals 
into diff erent social contexts that aff ected their health.42 
We now appreciate that puberty is a highly programmed 
and biologically driven process that aff ects behaviour, 
emotional wellbeing, and health in complex ways. For 
example, the timing of puberty rather than chronological 
age is most associated with the increase in health-related 
behaviours and mental health states during adolescence.43 
These changes in behaviour and mental health might be 
partly related to changes, started at puberty, in the 
regulation of oxytocin in girls and vasopressin in boys, 
which have been linked to social attachment, pair-bonding, 
and parenting behaviour across species.44 Although the 
processes have not yet been elucidated, family and social 
factors such as parental health and marital tension and 
the presence of a stepfather also aff ect pubertal timing.45–47

There is growing interest in understanding how 
puberty aff ects the developing brain. Animal data show 
that hormonal events during puberty exert major eff ects 
on brain maturation and behaviour that alter the 
perceptions, motivations, and behavioural repertoire of 
these animals and enable reproductive behaviour and 
independence.48 Although little is known about the 
relation between puberty and neural development in 
people, investigators have tentatively suggested that 
pubertal hormones might also aff ect the structure and 
function of the developing human brain.48

Advances in MRI have enabled the identifi cation of 
changes in the cortical grey matter of the brain that 
take place in a region-specifi c and non-linear manner 
through out adolescence and into early adulthood.49,50 
Across the frontal, temporal, and parietal cortices, 
transformations of grey matter conform to an inverted-U-
shaped developmental trajectory, with increases in volume 
during childhood reaching a peak in early adolescence 
with a subsequent decrease in volume in early 
adulthood.49,51 This trajectory is thought to arise from 
dendritic outgrowth and synaptogenesis (corresponding 

to increased grey matter volume in MRI) with subsequent 
synaptic pruning (decreased grey matter volume).52 This 
fi ne tuning of synaptic connections provides an oppor-
tunity for brain remodelling in response to social, 
emotional, and behavioural exposures, such as substance 
misuse. MRI studies show an overall increase in white 
matter from childhood to adolescence, which then slows 
and stabilises in early to mid-adulthood depending on the 
brain region in question. This increase is attributable to 
progressive age-related axonal myelination or increasing 
axonal calibre, both of which enhance the speed of 
neuronal transmission.53

The prefrontal cortex—the site of executive control 
functions, including planning, emotional regulation, deci-
sion making, multi tasking, and self-awareness—is one of 
the brain regions that undergoes the most protracted 
development in human beings. The prefrontal cortex starts 
to develop very early in life and continues after adolescence 
until the individual is well into their 20s.49,54 This brain 
development might explain the steady improvement in 
self-control from childhood to adulthood. By contrast, the 
limbic system, which governs reward processing, appetite, 
and pleasure seeking, develops earlier in adolescence than 
does the prefrontal cortex.55 The greatest disparity in 
maturation between the limbic system and prefrontal 
cortex is during early to mid-adolescence. Heightened risk-
taking at this time could be explained by a developmental 
imbalance that favours behaviours driven by emotion and 
rewards over more rational decision making.48,55

The reason why adolescents can be poor decision 
makers was thought to be because they were less intel-
lectually mature; however, data suggest that adolescents 
can make surprising decisions despite knowledge of 
risks. Adolescents seem to be more aff ected than adults 

Figure 2: Conceptual framework for adolescent health
The framework emphasises the crucial importance of a life-course perspective in the understanding of adolescent 
health and development (represented by the horizontal fl ow of the framework) and the importance of social 
determinants of health (vertical fl ow). The axes intersect around the unique characteristics of adolescence (the 
complex interactions between puberty, neurocognitive maturity, and social-role transitions) to emphasise how 
these factors aff ect adolescent health and development. The text outside the boxes refers to settings and scope of 
policies, preventive interventions, and services that aff ect adolescent health. 
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Age

Age definition varies from 10-24 years 

WHO 10-19 Y 

AMA,  AAP, Bright futures 11-21 Y 

USPSTF(U.S. Preventive Services Task Force4) 11-24 Y 

ราช7ทยา8ย[มารแพท\แ]งประเทศไทย 10-18 Y
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Growth and Development

Three distinct stages of development, each with unique 
characteristics 

Early adolescence    (age~10-14)


Middle adolescence (age~14-16)


Late adolescence     (age~17-21)
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Growth and Development

Developmental Tasks of Adolescence

Physical Growth


Psychosocial Development


Cognitive and Moral Developmentไ"ไ#
เ%ดพ

(อม+
นเสม

อไป
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Physical Growth

Puberty: 

begins with increased sensitivity of the pituitary to gonadotropin-
releasing hormone (GnRH)


pulsatile release of GnRH, LH, and FSH during sleep


 corresponding increases in gonadal androgens and estrogens
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Physical Growth

Reproductive maturity

Cessation of physical growthPuberty
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Physical Growth

Sexual Maturity Rating (SMR)

Growth Spurt: Peak Height Velocity 

Body Composition 

Bone Maturation & Bone Mass Density 

10

Tanner’s Sexual Maturity Rating (SMR)
SMR PUBIC HAIR


Hypothalamic-pituitary-adrenal axis


1 Preadolescent

2 Sparse, lightly pigmented, 

straight, medial border of labia

3 Darker, beginning to curl, 

increased amount

4 Coarse, curly, abundant, 

but less than in adult

5 Adult feminine triangle, 

spread to medial surface of thighs

Tanner JM: Growth at Adolescence, 2nd ed. Oxford, England, Blackwell Scientific Publications, 1962. SMR, sexual maturity rating.
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Tanner’s Sexual Maturity Rating (SMR)

Tanner JM: Growth at Adolescence, 2nd ed. Oxford, England, Blackwell Scientific Publications, 1962. SMR, sexual maturity rating.

SMR BREASTS

	 Hypothalamic-pituitary-gonadal axis

1 Preadolescent

2 Breast and papilla elevated as 

small mound; diameter of 

areola increased

3 Breast and areola enlarged, 

no contour separation

4 Areola and papilla form 

secondary mound

5 Mature, nipple projects, areola 

part of general breast contour
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Tanner’s Sexual Maturity Rating (SMR)

Tanner JM: Growth at Adolescence, 2nd ed. Oxford, England, Blackwell Scientific Publications, 1962. SMR, sexual maturity rating.

SMR PUBIC HAIR

Hypothalamic-pituitary-adrenal axis


1 Preadolescent

2 Scanty, long, slightly 

pigmented

3 Darker, starting to curl, 

small amount

4 Resembles adult type,

but less quantity; coarse, curly

5 Adult distribution, 

spread to medial 

surface of thighs
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Tanner’s Sexual Maturity Rating (SMR)

Tanner JM: Growth at Adolescence, 2nd ed. Oxford, England, Blackwell Scientific Publications, 1962. SMR, sexual maturity rating.

	 Hypothalamic-pituitary-gonadal axis
SMR Penis Testes

1 Childlike  Volume < 4 mL, or long axis <2.5 cm

2 No change Volume 4 to 8 mL, 

or long axis 2.6 to 3.3 cm 

Scrotum: Reddened, thinner, and larger

3 Increased 
length

Volume 10 to 15 mL, 

or long axis 3.4 to 4.0 cm 

Scrotum: Greater enlargement

4 Increased 
length and 

circumference

Volume 15 to 20 mL, 

or long axis 4.1 to 4.5 cm 

Scrotum: Further enlargement and darkening 

5 Adult Volume >25 mL, 

or long axis > 4.5 cm 
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Puberty Sequence 
Root AW: Endocrinology of puberty, J Pediatr 83:1, 1973.
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Peak Height Velocity (PHV)
growth spurt: infancy, adolescence 

growth spurt during adolescence ~20% of final adult 
height  

growth spurt lasts ~ 24-36 months 

_ห`งเaด growth spurt :อน_ชาย  

PHV 	 in girls~ Tanner stage 2-3                          

in boys~ Tanner stage 3-4 

PHV 	 in girls ~ 9 cm./ year         

in boys~ 10 cm./year 

End of growth spurt ~ epiphyseal closure bงใน_ห`ง
จะเaดเcวกdา_ชาย ประมาณ 2 Y 

เeอเfมเ<าg&ย@น เhกห`งGiวโตกdาเhกชายABอาj
เkาๆmน แE เeอเNบโตเoน_ใหp _ห`งqกจะiวเrยกdา
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Body Composition

Bการเปsยนแปลงของ TดHวนของ lean body mass Eอ total body mass โดย 

_ห`งจะBTดHวนของ lean body mass ลดลงจาก 80% เoน 75% bงเoนผลจากการAB
ปIมาณ adipose tissue เoนTดHวนเXมtน 

_ชายจะBการเXมtนของTดHวนของ lean body mass เoน 90% bงเoนผลจาก androgens

Adiposity in young males and females  

 Kulling FA. Differences among Child, Adolescent, and Adult. In: DeLee J, Drez D, Miller MD, editors. DeLee & Drez's Orthopaedic Sports Medicine. 2nd ed. Philadelphia: Saunders, 2003.
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Bone Maturation
Ultimately the growth plates fuse with their shafts  
Resulting in cessation of physical growth 
Under the influence of  

thyroid hormones 
adrenal androgens  
estrogens  

Correlates closely to SMR than chronological age  
Useful for predicting  

In girls; height, the age of menarche  
in boys; height, the onset of normal, premature, and delayed puberty
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Bone Mass Density (BMD)
/จ1ย3ผล6อ BMD 


7น8กรรม 

อาหาร 

=ห>ก 

การออก?@งกาย 

hormones 


40-60% ของ peak BMD เ%ดCนในEวง adolescence


ในGยHน3การเIมCนของ BMD ในJงKชายและKหOง

Katzman DK, Bachrach LK, Carter DR, Marcus R. J Clin Endocrinol Metab 1991;73(6):1332-9.
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 Psychosocial Development 
7ฒนาการ GยHนตอนRน


(Early Adolescence)

~10-13 S

GยHนตอนกลาง

(Middle Adolescence)


~14-16 S

GยHนตอนปลาย

(Late Adolescence)


~17-21 S
Tวตน


(Self, Identity 
development)

มองอนาคตเVนแบบ
XดมคY

Z[กเVนK\งให] เVน
อมตะ (omnipotence)

มอง^กยภาพ`แaจbงของ
ตนเอง

ความเVนcสระ

จากครอบคdว


(Family, 
Independence)

RองการความเVนeวนTว
มากCน


สนใจKปกครองfอยลง

RองการcสระมากCน

เVนcสระมากCน 

เVนTวของTวเองมากCน

อาจgดแhง+บKปกครอง

ไ#มากCน

3iดjนของตนเอง แ6k
เlาใจKmน#วย

dบnงและเlาใจK
ปกครองมากCน
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 Psychosocial Development 
7ฒนาการ GยHนตอนRน


(Early Adolescence)

~10-13 S

GยHนตอนกลาง

(Middle Adolescence)


~14-16 S

GยHนตอนปลาย

(Late Adolescence)


~17-21 S
oปpาง


(Body image 
concerns)

+งวลสนใจการเปqยนแปลง
ของpางกายตนเอง 


ไ"rนใจในoปpางหfาตา
ของตนเอง

เlาใจการเปqยนแปลง
ของpางกายมากCน


อยากเVนiดสนใจและ
เVน`ยอมdบของKmน

เlาใจยอมdบการ
เปqยนแปลง`เ%ดCน


กsมเtอน

(Peer group 
involvement)


เtอนสuทwกเVนเtอนเพศ
เyยว+น


สuท+บเtอนมาก

สuท+บเtอนเVนกsม

 ใzเวลา+บเtอนมาก


 อยากZอยากลอง

อาจ3พฤYกรรมเ|ยงไ#

เtอน3ความ}~ญลดลง 

เÄม3ความÅม7นÇÉกÑง
มากCน แบบคนdก คนZใจ
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The Adolescent Brain

Gogtay N, Giedd JN, Lusk L, Hayashi KM, Greenstein D, Vaituzis AC, et al. 

Dynamic mapping of human cortical development during childhood through early adulthood. 


Proceedings of the National Academy of Sciences of the United States of America 2004;101(21):8174-8179.

• Prefrontal cortex 

• Inhibit impulses

• Weigh consequences of 

decisions

• Prioritize

• Strategize
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Synaptic Pruning

  at birth      6 years old    14 years old 

proliferation and decline in synaptic connections in children

Seeman P. Brain Development, X: Pruning During Development. Am J Psychiatry 1999;156(2):168-. 
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The Adolescent Brain
Brain 

Maturation
Females  
(years)

Males 
(years)

Frontal 11.0 12.1

Temporal 16.7 16.5

Parietal 10.2 11.8

PFC 20’s 20’s

Gogtay N, et al. PNAS 2004;101(21):8174-8179.
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Cognition Moral and Emotion
7ฒนาการ GยHนตอนRน


(Early Adolescence)

~10-13 S

GยHนตอนกลาง

(Middle Adolescence)


~14-16 S

GยHนตอนปลาย

(Late Adolescence)


~17-21 S
ความÖด


Üลธรรมและ
อารมà


(Cognition Moral 
and Emotion)

ความÖดเVนoปธรรม
มากกâานามธรรม

3äนตนาการมากCน

อารมàแปรปรวนãาย


อå+บ/จiçน

ความÖดแบบนามธรรมมากCน

Öด#วยเหéผลแ6èงTดêนใจ
#วยการมองผลระยะëนหíอ

อารมà

Z1กอารมàของตนเองมากCน

อารมà3ความÉกÑงมากCน


ÖดทบทวนมากCน

Öดìเคราะîตามจbงไ#เอง

Tดêนใจ#วยเหéมากCน

เlาใจÜลธรรมจรรยา

ควบïมอารมàไ#yCน


มองอนาคต
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Health Issues

Morbidity & Mortality

Common Issues

Physical


Mental
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Morbidity
Ambulatory  

Setting Hospitalization
Health Conditions  

that have  
greatest impact

1 Health  
Supervision

Pregnancy  
and Child Birth

Early unintended  
pregnancy

2 Acne Mental illnesses Sexually transmitted  
infections

3 Acute URI Disease of 
digestive system Mental Disorders

4 Normal  
Pregnancy Injuries Injuries

5 Respiratory tract  
illnesses

Substance use  
and abuse
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สาเหuการเ<าvกwกษาในโรงพยาบาล และการเyยz7ตใน
โรงพยาบาลของ&ย@นไทย อาj 13-18 Y (2553)

{|บA การเ<าvกwกษา 
(%)

การเyยz7ต  
(%)

1 Pregnancy 20.5% Injury and poisoning 34.4%

2 Injury and poisoning 16.2% Neoplasms 7%

3 Arthropod borne illnesses 
15% Other infections 5%

Areemit R, Suphakunpinyo C, Lumbiganon P, Sutra S, Thepsuthammarat K. J Med Assoc Thai. 2012;95 p.s52-8.
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Common Physical Issues
General

Fatigue

Normal vs Abnormal Growth and 

development

Delayed puberty

Short stature

Pubertal gynecomastia

Dermatologic

Acne 

Cardiovascular

Hypertension

Dyslipidemia

Chest pain

Gastrointestinal

Functional abdominal pain

Dyspepsia/PU disease 

Constipation

Gynecological/Urological 

Menstrual Problems

Polycystic ovarian syndrome

Breast; discrepancy, adenofibroma, cyst

Testis; varicocele, hydrocele, hernia

Neurological

Headache

Syncope/vertigo

Sleep disorders

Orthopedic

Scoliosis/kyphosis

Osgood-schlatter syndrome

Patellofemoral syndrome

Back Pain

Injuries related to sports
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Common Mental Health issues
Problem or disorder	 	 Prevalence(%) 
Anxiety 	 	 	 	 	               4-6  
Conduct disorder 	                   4-6  
Depression 	 	 	 	               3-5  
ADHD/ADD 		 	 	               2-4 
Substance misuse disorder     2-3  
Eating disorders 	 	 	 	     1-2

Michaud P-A, Fombonne E. Common mental health problems. BMJ 2005;330(7495):835-838 

31

Common Behavior issues
related to risk taking behaviors, experimentation 

Injuries 
Violence, gang involvement 
Substance use, game addiction 
Unprotected sex 
Teenage pregnancy 
Sexually transmitted infections 
Sedentary life style, Obesity
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School Failure

Attention Deficit Hyperactive Disorder (ADHD)

Attention Deficit Disorder (ADD)

Learning Disability (LD)

Bullying
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Approach 

บรรยากาศเVนñตร

Privacy

Confidentiality

Listen Listen Listen Listen 

Start from open ended, non-judgmental questions 

Assessment
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HE2ADS4
Home; อ}~านmบใคร และ ความTมvน�ในครอบคwว 

Education; การÄกษา หÅอ งาน แผนการÄกษา และ ÇงานEอ 

Eating & Body Image; body image satisfaction and nutrition 

Activities; peers, exercise 

Drugs; การใÉยาEางๆ 7ตา,นเสIม ยาเสพ\Nด เสÑยรอยÖ  

Sexuality; sexual identity, sexuality 

Suicide; mood, suicidal ideation and self harm  

Safety; ÜáNเหu ความปลอดàย การสวมหมวกmนนâก wดเäมãดåรàย ฯลฯ 

Strengths éดเèน

Psychosocial history
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Physical Examination
• Height, weight, BMI, blood pressure: plot growth curve เêยบ percentile  

• Dentition and gums  

• Skin: Acne, scars, piercings, tattoos, signs of abuse/ self inflicting injuries 

• Thyroid: enlargement, nodules  

• Spine: Scoliosis  

• Breasts: Tanner stage masses (females); gynecomastia (males) 

• External genitalia 

• 	 a. Visual inspection (HPV, ulcers, rashes, pubic lice, trauma, discharge)  

• 	 b. Pubic hair distribution: Tanner stage  

• 	 c. Testicular examination: Tanner stage, masses (hydrocele, varicocele, hernia).   

• Pelvic examination: Any female who has a gynecologic complaint;                                
suggest a screening (Pap) smear for immune competent females at age ≥21 years. 
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Blood Pressure

AAP. August 21, 2017
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 Health Supervision for Adolescents
1. Health History 
2. Physical Examination & Measurements 
3. Screening and Assessment 
4. Laboratory Tests 
5. Immunization 
6. Health Education and Anticipatory Guidance
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Screening & Assessment
Sensory screening 

hearing/ vision 
Behavioral Assessment 

Developmental Surveillance 
Psychosocial Behavioral assessment  

Obesity/ eating disorders 
school problems 
tobacco/ alcohol, substance use 
depression/suicide  
Contraception needs 
abuse
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Tests if + for risk assessment)

Risk Screening test

Vision Snellen test

Hearing	 Audiometry

Dyslipidemia		 Cholesterol, lipid profile

Anemia Hematocrit/Hemoglobin

Sexually active 	 			PAP smear, STI/HIV testing
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Immunization

&คëนตามตารางของกระทรวงสาธารณJข 
dT or (Tdap) booster at age 11-12 then dT q 10 years 

Human Papilloma Virus vaccine (HPV) at ìกเ+ยนห`ง ป.5 0, 6 

&คëนAอาจîจารณาใïเXมเNม 
 Influenza q 1 year till 18 :อนหQาฝน  
Hepatitis A Vaccine at 1-12 years; 0, 6-12 months
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Anticipatory Guidance
Health guidance for parents & teens 

การเจIญเNบโต และvฒนาการ  JขภาพVางกาย Jขภาพòองปาก body image โภชนาการ 
และ การออกô8งกาย 

การเ+ยน และหQาAในTงคม ผลการเ+ยน ความใกöõดและการBHวนVวมใน ครอบคwว mบกúม
เùอน และ Tงคม การBความTมvน�Aเหมาะสม  

JขภาพSต การปwบiวmบอารมû ความü†กและJขภาวะทางเพศ 

°องmนและลดพฤNกรรมเ£ยง การ§บ•ห¶ßมJราและใÉสารเสพNด การ®งครร©และโรคNดEอ
ทางเพศTมvน� 

ความปลอดàย การ°องmนÜáNเหuและความ™นแรงในครอบคwว
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