Developmental dynamicsof the teenager

By Dr. Richard G. MacKenze, head, Adolescent Division, Los Angeles Children's Hospital.
Reproduced from the Eight Canadian Ross conference proceedings "Adolescent medicine: chalenge of the
1990s".

Beginning & bith, the human experience builds one layer upon the other. The human organiam leans
a each dgep dong the way those responses that best serve to increase or protect the individud's
percaived sense of well being. It isthis sense of wdl being which is centrd to any definition of hedlth.

The potentid for growth exigs within every living organism. The ordered and orderly fashion in which
this growth occurs is dependent not only on forces programmed within the organism but dso on less
controlled environmental and sodd forces  Growth, by definition, is change. This change becomes
manifes as biologicad maturation, which triggers increesing adaptation.  Although traditional concepts
of growth focus upon the biologica change, an integrated view neads to include both biologicad and
behavioura expression.

For peediarics and family medicine this lies dose to the very definition of thar work; as
developmentdids, they become witness to the cascade of events which interact with the family and the
wider sodd community to promote the uniqueness of each child.  And, given the privilege of a
longitudind lifetime view of human growth, this devdopmentdis would see that this interaction
continues and encompassss increedngly complex rdationships beween the bio-behaviourd aspects of
maturation and the sodd environment. It is for these reasons tha the eiology of diseese and
dysfunction cannot be viewed by the smpligtic one-cause- one-effect paradigm.

Vulnerability to externd influences, be trey podtive or negative, biologicd or environmentd, depends
not only on change but dso on the rae of change. Growth rates are grestest during intrauterine life and
during pubescence. This prompted the French philosopher, JeantJacques Rousseau, to comment, "We
are born twice over - once into exigence, and the other into life" The birth of the baby into existence,
the nurturance of the parents, the guidance of the family, and the education of the school dl trangport the
child to the doorstep of pubescence and adolescence. And it is here that |abour begins again: the process
of hirth that leads the organism from exisence into life, from childhood into maturity.

The obgetrica forces of this second birth are not only the biologica forces of puberty which accent the
mdeness and femdeness of the human species, but dso the psychosocid forces that creste what in
Western thought is the period of adolescence.  These forces, modulated by family, society, school,
media, bdiefs and vaues are the amniotic flud which is meat to protect but which sometimes
becomes toxic to the human organism.  And, to cary the metgphor one more step dong, the fird dage
of labour is precipitated not only by a biologica readiness, i.e. gedtationd maturity/puberta naturation,
but dso by outdde forces such as the atractiveness of an increesngly uninsulated interaction with the
world. For many teenagers prepared only by the experiences of childhood, the sudden exposure to the
full benefits and adversties of the human and naiurd dements comes as a surprises For many,
therefore, adolescence as a growth process becomes a perilous period of incressed exploration and
change.



Edward Abbey once quipped that "Growth for growth's sake is the ideology of the cancer cdl." And,
dthough some would view the period of the teenage years as best resembling a "mdignant tumor”, there
is purpose to the change and chaos. The behaviours are points dong the growth curve of adolescence
and serve a purpose.  They are part of an ais of influences which prope the teenager towards increasing
independence, responsbility, and socid functioning.  As such, these behaviours are not only expressons
of growth but dso, in and of themsdves serve a purpose.  They become markers of mauity. They
expose the individuad to new risks and to risk teking. This risk taking becomes dmogt a maturationd
lubricant and is essntid for change. It is this risk taking, this drive for maturation, this increasngly
uninsulated interaction with the world which also increases the likelihood of disease or dysfunction.

These biobehaviourd interactions - the vulnerability of diseese causation to socidly weighted cofactors -
have prompted an expanded definition for the age of consent and assent to dlow for easer access to
cae Physdans who wish to provide medica services to teenagers must complement the traditiond
ingredients of dinicad care with knowledge about access, compliance, consent, confidentidity, and
advocacy. State of-the-art technology becomes nat so much hight-tech as high-touch.

Severd basic and generd principles about adolescents and their devel opment become gpparent:

1. Common to dl adolescents are the biologicad changes of puberty, the psychologicd tasks of

adolescence, and the subsequent socid adaptations. It is the interaction of these maurationa forces
which drives their Stuationd expresson.

2. Endocrine and the subsequent physical changes of puberty edtablish the foundation for concurrent and
consequent emotiona ard behavioura responses.

3. Biologicd mauraion of the centrd nervous sysem provides the bads for the trandtion from the

concrefe cognitive-dyle thinking of childhood to the more abdract, wondering, thinking syle of
adolescence.

4. The hypathdamic-pituitary trophic hormones drive puberty, while psychologicd tasks drive
adolescence.

5. The concepts of growth dday and maturationd arrest, while accepted at the biologicd leve, dso may
occur during psychosocid growth.  The impact this has on the individud is no less than and is
sometimes much gregter than that occurring at the physcal leve.

6. The accentuation of sexud dimorphiam, psychosexuad adaptation, and atanment of reproductive
competence have the potentid both to enhance and to compromise the adolescent experience.

7. Although little underdood by stience, but gregtly gppreciated by the individud, puberty awekens an
increased gppreciaion of pleasure.

Puberty

Pubertal maturation is the interactive product of linear growth, accentuation of sexud dimorphism, and
the attainment of reproductive competence.  The biologicad changes of puberty, both in ther intengty



and complexity, often digurb not only the child but dso parents rdatives teachers, and even
professond care givers.

Thdardhe (onsst nine through 13 years) maks the initiaion of pubety in girls, while increased
teticular volume (gregter than 25 cC) does 0 in boys.  The initigtion of the dimorphic changes in girls
begins approximately two years ahead of those in boys At this early stage, preoccupations and often
behaviourd interests are not congruent between the sexes.  Of importance to dinicians are guiddines for
didinguishing normd from aonormd physca growth:

1. The growth spurt, or pesk height velocity occurs in Western cultures at a mean age of 11.5 years for
femdesand 135 yearsfor mdes. Studiesin Asan societies concur with these findings.

2. Pubertd growth accounts for gpproximately 25% of adult height.

3. Boys though having a later onsst of their growth spurt, have a grester pesk height velodity: a mean of
9.5 cm per year versus 8.3 cm per year for girls  As a group, therefore, boys have a greater ultimate
height.

4. Girls have thar height spurt a sexud maturity rating of Tanner (SMR) [I-1ll, while boys have theirs
SMRIV.

5. The heght spurt lass on average 24-36 months with linear growth in girls usudly reaching
completion a 16 years of age and in boys at 18 years of age.

6. For both sexes, early maurers tend to have greater intendty of pesk height veocity then do lae
meaturers with comparable find adult heights.

Clearly, the ultimate dature of any individud is determined largdy by familid, racid, and other genetic
influences.  Other modulators are those of intrauterine growth patterns, infant and childhood nutrition,
and psychosocid enrichment or deprivations  Chronic medicd  conditions occurring during  childhood
and adolescence may influence physcd growth and development, thus having a Sgnificant impact on
the psychologicd and sodd manifestations of adolescence.

Weight has become a preoccupation for many teens of both sexes. Both underweight and overweight
conditions, with accompanying manutrition, are not uncommon problems in the dinicd practice of
adolescent medicine. Understanding the developmental aspects of weight a puberty provides a
foundation for decision making and manegement:

1. For both sexes, weight gain during puberty accounts for gpproximeatey 40% of ultimate adult weight.

2. This weight gain is accounted for by both subcutaneous fat and increased muscle mass. Subcutaneous
fa depogtion pesks during the period of increesed height spurt, while musce growth pesks
goproximatdy three months after the height sourt.

3. In boys lean body mass increases from 80% of the totd to 90%, wheress in girls it decreases from
80% to75%.



4. Women have more subcutaneous fat, primarily in the pelvis, the breests, the upper back, and arms,
than do men.

5. On entering puberty, femaes have 15.7% mean body fa versus 4.3% in maes and by adulthood,
atain 26.7% mean body fat versus 11.2% in men.

Undelying disesese may become evident not only through ddayed onst of pubertd events but dso
through diminished intengty of the rae of linear growth, pubertd change, or actud ares of the
progresson of puberty. Standards of linear growth plotted againg an axis of both chronologicd age and
sexud maturity rating are now avaladble  With practice, the dinician can become skilled & detecting
those minor vaiations in devdopmentd corrdates which may dgnd an undelying pathology. The
exact definition of the discordant pubertd event may be established through endocrinologic, radiologic,
and other biochemicd dudies. For those teenagers showing a dear potentid for discordant
devdopment, eg. individuds with a chronic illness the phydcdan now has an opportunity for
anticipatory guidance.  This may lead to diminished defiance and an increased compliance with

management plans

The teenage years have been referred to as the "soringtime of adult lifé'. The period is a time of much
hope, much expectation, and an anticipated redization of potentid. It is dso a time of many firds
myths, and myderies to those within the experience.  Striking changes occur in physica gppearance and
irfluence the young person's rdaionship with his or her world.

The agppearance of secondary sex characteridics symbolizes the physcd and physologicd preparation
for reproductive competence.  In girls menarche occurs on the downdope of the height velocity curve,
usudly a SMR 1V, chronologicad age 10 to 16.5 years, mean 12.8 years. Perhaps the best corrdate with
onsat of menarche is that of body fa: totd body fa is usudly a 23% when menarche occurs. Ovulation
as a regular reproductive event des not occur until 3-12 months after menarche.  Episodic ovulation,
eg. digo-ovulaion in the fird gx pos-menarche months, is the rule rather than the exception. During
the firgd year, then, ovulaion is unpredictable for both deveopmentd and environmentd ressons as the
girl's body adapts to her emerging womanhood.

Although increesed tedicular volume (mean onsgt 115 years) is the hdlmak of the onsst of mde
puberty, spermarche does not occur until SMIR 1lI, or @ a mean age of 14 years in Wedern societies.
Physologicd gynecomedtia, ether unilaerd or bilaterd, afects over 70% of maes occurring &
goproximatdly the same time as spamache. Discordant appesrance of gynecomaedia in the
developmenta sequence (after SMR V), or a falure to resolve in two to three years, should prompt an
evduation for a possble underlying pathology.

The pubertd period provides a sngular opportunity for education and informed decisonmeaking.
Behaviours which are a direct manifestation of developmenta meturation are often outdde the influence
of the family but may gill be influenced by a hedth professond. The deveopment of reproductive
competence, for ingance, provides the adolescent with new options and experiences tha may be used to
achieve adolescent tasks (eg. independence, peer group relaions, ec.). It aso provides the opportunity
for the dinidan to provide information about contraception, sexudly transmitted diseeses (including
HIV infection), and the rdaionship of these diseases to sexud lifesyles and practices  This education,



integraied into an office vigt, now has a context which is reevant both to developmental need and to the
teenager's persond interedts.

Anatomy of Adolescence

The dmilaity has dready been noed between the hypothdamic-pituitary-gonadd axis —driving
pubescence, and the tasks of adolescence driving the psychosocid devdopmenta process.  This
metgphorica view of the tasks of adolescence provides a very ussful modd for the dinidian. Jugst @ the
events of pubety may be documented a the phydscd, anthropomorphic, biochemicd, and
endocrinologic levels, a smilar goproach may be used to document the events of adolescences An
awvareness of this interrdation between the biologica and psychologica provides the context in which a
dissase or dysfunction occurs. Understanding the disease within this context then dlows the dinician to
aoply not only the science but dso the at of medicine It opens up new ways of thinking about a
problem, often giving rise to innoveive olutions. Merdy examining the medica aspects of teenagers
problems makes them no different from other patients in whom physicad and developmentd differences
must be taken into congderaion. It is the biobehaviourd aspect which makes the difference and thus
must be appreciated.

Adolescence is driven by tasks which not only occur sequentialy but dso tend to overlgp.  An atempt to
address a later task before addressng an earlier one increases the risk for dysfunction in the present.
Further, these tasks act like hormones. What are seen in different behaviours are Stuationa responses to
a maturationa psychologicd drive.  So, in the redm of the psychobiologicd, behaviours ae the
anthropomorphic expresson of maturationd tasks I the behaviour is a problem, usudly not for the
adolescent but for those around the adolescent, the purpose of that behaviour must be determined. For
what are often seen as problems by an adult are actually perceived by the teenager as solutions If
reolution of the problem behaviour is to be accomplished, it is necessary to replace it with an dternate
solution or behaviour saisfying the same underlying task.  Underdanding this concept dlows the
dinician to make a quantum legp in understanding the bio-behaviourad aspects of adolescent medicine.

Adolescence is usudly consdered to be that period between the ages of 12 and 18-19 years. Itsgod is
to datan meaturity, characterized by responsble and independent functioning. Thus, culture and society
play a mgor role in determining the length of this period of preparaion. As the technology of a culture
increeses, the period of preparaion dso increases, prolonging the period of adolescence. It is this
prolongation of adolescence which leads to the possbility of or increesed propensty for problems
during the process.

The five genedly acoepted psychologicd tasks of adolescence which are interdependent with the
physicad deveopment of puberty are:

1. Independence/dependence
2. Peer group acceptance
3. Sudity and lifegods

4. Intimacy
5. Physcd emancipation



Thee tasks are usudly addressed concurrently with the biological development of puberty and thus
usudly corrdate with chronologicd age.  Any unresolved issues from early adolescence become
compounded by each successve psychologicd maturationd chdlenge Middle and late adolescence
may give rise to a cornucopia of behaviours, actions, and moods which are not eesly undersood in the
context of the present. Undersanding ther devdopmentd origins illuminates the role of present
behaviours

Adolescence and young adulthood is dso characterized by changing and evolving reationships. Outsde
the percaved protection of the family, young people are often ill-equipped to fully undergand the risks
and consquences of interpersond rdlationships.  Expressions of fedings and emotions are unpracticed
and difficult. Nonracceptance and rgection may become manifes as low sdf-worth and esteem, often
leading to sHf-destructive behaviour.  Young people, while edablishing the boundaries of thar own
identity, seek vdiddion in a world of dmilas the peer group. Feding propdled by ther own
adolescent issues and by a necessty to keep others happy, they may participate in behaviours which may
not only arrest their maturationa process but aso greatly compromise their physicd hedlth.

Adolescents often participate in actions and behaviours which promote a sense of wdl-beng in one
doman while cregting a risk in another. Corfronting the teenager and looking for compromise usudly
does not dleviage the behaviour in this Stuation. However, focusng on the mauraiona forces which
cause the problem behaviour to be seen as a solution and recognizing its domain of origin does provide
an opportunity for devdoping an intervention that can modify the behaviour.  Underganding this
complex interaction of motivating forces within a devdopmentd paradigm affords the dinicdan a new
st of killsin dedling with adolescents

Social, Legal, and Political |1ssues

Socid issues play a mgor role in defining the adolescent process.  Understanding some of these issues
often darifies the mativations for certain behaviours and the obstades to their essy resolution. It must
be redlized that not al socid forces have a negdive impact. Some of thee forces actudly work in
favour of teenagers, while others are merdly responsesto their percelved needs.

In the United States, mod daes have passed legidaion dlowing certan young people to give sdf-
consent to medicd care.  Each date has defined the particular conditions under which these mature
minor laws goply. Mogt daes dlow a physdan to provide cae to minors if they ae officdly
emancipated by the court, are emancipated by a lifestyle, or have a condition - STD, drug abuse,
physca sexud abuse - such that if parental permisson were required, medicd care would be avoided or
ddayed. Such laws have become a necessity as adolescents become increasingly caught up in adversve
sodd influences for accomplishing their adolescent tasks It is dso within this context of a consenting
and confidentid readionship that the professond can provide a rdaionship of trus and truth.
Otherwise, important information may be withhed by the teenager, and this may dgnificantly contribute
to misdiagnogis or poor management.

The makers for maturation in today's society are primaily socid and educationd. This is paticularly
true during the mid-teen years, when markers of mauration within the peer group indude such activities
as doohol and drug use driving an automobile, participating in high-risk "dared” behaviours, sexud
gdlantry, andlor membership in a gang. It is no wonder that the top three causes of age-adjusted



mortdity are heavily influenced by sodd factors - motor vehide accidents (with or without driving
under the influence of acohol), homicide, and suicide.

Morbidities in adolescents have dgnificant socid components which ae the direct or indirect
manifestaions of adolescent behaviour. Prevdence rates of sexudly transmitted diseese, pregnancy,
ubgtance abuse, and physicd injury ae high. These occur together with the usud illnesses such as
respiratory infections, asthma, skin conditions, endocrine dysfunction, and psychosomatic disorders.

As the year 2000 approaches, the adolescent and young adult task has become discordant and confused.
The prolonged developmentd process cregtes an experience of dissmpowerment for young people.
While seeking out the maturationa demands promulgeted by physology and psychology, the adolescent
is influenced by a digorted redity crested by the media Sexud behaviour often becomes discordant
with psychosexud development. Normd devdopment, when accompanied by sexud experimentation,
cariestherisk of lethdity through HIV infection.

Adolescence and the M edical Profession

Kurt Lewin once remarked that there is nothing more practicd than a good theory. Theory is often felt to
be the backbone d basic education and reseerch and not clinica practice. But what adolescent medicine
hes lacked is a cohesve theory tha integrates developmenta concepts into dinica practice and concepts
that effidently endble the busy dinidan to decipher biobeaviourd interactions and integrate these into
management plans It is dso important that the dinidan utilize the avalable community resources and
programs, eg. schools, churches, youth organizations, indigenous hedth fadilities, and so on.

Specidty in medicne aises not only from the doigering of knowledge but dso from devdopment of
unique methods of gpplication. It is this method of thought, or even perhgos of a specid procedure that
defines the boundaries of expertise, that gives definition to the experts Specidized languege evolves
tha fadlitatles communication. Teaching of any seddty entalls an exchange of knowledge and
language dong with the acquigtion of amethod through demondtration and experience.

Devdopmentd knowledge, with an awareness of biobehaviourd interaction, was the foundation from
which adolescent medicine evolved. Early method could best be characterized as the generous use of
rgpport, charisma, and human underdanding.  Success varied from professond to professond
depending on interes and persondity. Now with goproximady 25 years of higory, the foundations of a
method have appeared. These methods or techniques are not user-dependent but experience-dependent.
They define the technology of adolescent medicing, a technology which reies more on human kill then
on the inventions of science.  Clinidans in adolescent medicine need to be divergent thinkers, usng the
access point of the dlinicd complaint to understand better the context in which it occurs, the adolescent.
Traditiond medicd/dinicd teaching emphaszes convergent thinking in which the phyddan filters an
aray of dinicd informetion to develop a Sngular diagnods which may or may not interrdae with other
diagnoses.  Although pschologicd and sodd information is conddered, it usudly does not
sgnificantly influence trestment plans.  In adolescent medicing, falure to recognize biobehaviourd and
biopsychosodd interactions limits problem definition and thus effective interventions.

There will dways be a need for dinicians who undersand the issues of the teenage petient, recognize
their origins and are able to provide an initid assessment. My experience has taught me that the more



physcians have the theory and practice of adolescent medicine made dear to them, the more interested
they become. These are usudly individuds who enjoy growth, change, and chdlenge. And as with any
successful  venture, awareness, courage, and sendtivity ae required.  However, the rewads are
commensurate with the commitment.

Discussion

Dr. Sacks opened the discusson by asking Dr. MacKenzie to eaborate on his definition of normd
adolescence.  Dr. MacKenzie replied that we should be talking about a dynamic normacy: "A normd
adolescat is one who is adle to cope with change, to adapt to risk within a spectrum which is not going
to compromise hedth; risk is hedthy, but risk then goes beyond a certain point where you begin to get
into unhedlthful behaviours™

Dr. Sacks then asked from which body of knowledge do we get our norms to teach: "Wha can we
expect a various dages rather than a various times, reflecting the divergence between pubescence and
adolescence?’  For Dr. MacKenzie, this science should come from experts in adolescent medicine and
not only from psychologists or sociologists whose treditiond tools merdly shadow the red pathology, as
barium enemas do. "We ae devdopmentdigts and integrative thinkers, we are the ones who see the
pathology, and we have to creste ways to interpret that pathology within a science™ There have been
interesting studies on the quedtion of adolescent normacy, such as the longitudind sudies of Dr. Offer,
but they leave asde the biological issues.

Dr. Tonkin thought what Dr. MacKenzie sad about norma adolescent development was important in
terms of what is hgppening in the AIDS epidemic. "You hear things such as 'You can get AIDS from
X, 0 dont have sex.' It is unredidic and not normd to tel teenagers that they should not be sexud

beings.”

Dr. Wolfish asked Dr. MacKenzie about the modd of adolescence as a rebirth process and if he could
comment on the fact that norma adolescent development may be a point midway between childhood
and adulthood where, dong the way, the physidan may encounter things that gopear not to be normd.
As examples, he mentioned antecedents to difficulties in adolescence, such as atention deficit disorders
giving rise to socid complications, or problems dating in adolescence and affecting peode as adults,
such as hypetenson. How could the rebirth modd be used in terms of posgtive interventions dong this
continuum?

Dr. MacKenzie replied that the modd is amplidic if it is used to explan dl vaiance in terms of
adolescent problems.  Anyone who has had an unhedthy childhood will only have that exacerbated
during adolescence.  Although hisher adolescent period will be maked by increased pressure for
deviance, there are 4ill posshilities for intervention.  If we accept that adolescence is a second birthing
process and that it will be stressful, then we redlize that interventions exigt, not to cure, but to normdize
the process of trangtion. With these interventions, we can gain better access to teenagers, hopefully to
teach them helpful adult lifestyles and how to better handle that extra stress,

Dr. Ross wondered in which area Dr. MacKenzie would include the cultural aspect, Snce adolescence
is somewhat muted in some culturd groups as measured by progresson through developmental tasks.



Dr. MacKenzie replied that the cultura environment is induded in his use of the word environment: "To
cary on the metaphor of asecond birthing process, it contributes to the amniatic fluid.”

Dr. Charbonneau, addressing the issue of adolescents using problems as solutions, asked Dr. MacKenzie
if dinidans are not prone to quick intervention, subdituting as the teens parents or usng some other
foom of contro. "Should they gt with teenegars and work it out with them, even if they fed
uncomfortable, and be able to wait for them to change?"

For Dr. MacKenzie, teenagers choose ther own lifedyles even if they do not aways have many
options. In order to impart a sense of control and empowerment to the adolescents, the doctor can use
the ABC method - He can make them Aware of ther Behaviour and point out that they have options to
Change. They should be encouraged to choose a new behaviour which satisfies the same developmentd
need as the negative behaviour being replaced. For example, a teenager may move into progiitution to
saisfy a certan need, gan identity, or fed a sense of control. To tel him that he should not be involved
in progtitution is obvious advice, but it will not be followed if one canot show him why he is doing it
and what other options he has to satify the needs that are being fulfilled by proditution. This way, the
dinidanisactive and interactive.

Drs. Charbonneau and MacKenzie agreed that this process is dow and takes time: "We do not dways
folow immedately the advice we receive, but a leest we become empowered to make changes” Dir.
MacKenzie dso made a brief comment on decison making: "We often think that we are going to teech
adolescents decison meking.  But mogt adults themsdves usudly meke dedsons impulsvdy.  So we
want to teke teenagers, who are in a very impulsve stage of ther life, and teach them rationd decison
meking!"



