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Hay4Hble CTaThU B OOJIACTM METUIMHBI, OMOJIOTUU U (apMaluu, CTaTbl OO030pPHOTO XapakTepa,
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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUM CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1o/mKHa OBITH IPEJCTABICHA B IBYX SK3EMIUISPAX, HA PYCCKOM MJIM AHIINHCKOM SI3bI-
Kax, Hare4yaTaHHast 4Yepes3 MoJITopa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJISI B TPHM caHTHMeTpa. Mcrmons3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuaiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrions3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieuaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craThy 10IKeH OBITh HE MEHEe LIIECTH U He 00J1ee MSITHAALATH CTPAHUL] MAIIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PYCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 1omKHBI OBITH OCBELICHBI aKTYaIbHOCTh IaHHOTO MaTepraa, METOAbI M PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

[Ipu npencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATFHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. Tabnuikl HEOOXOAMMO ITPEICTABIISTH B IedaTHOH Gopme. DoTOKONHHM HE TpUHUMAIOTCs. Bee
nHu(ppoBbIe, UTOrOBbIE U MPOLEHTHBIE JaHHbIE B TA0JHMIAX JOJKHBI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuiel U rpaduKy 1OJDKHBI OBITH O3aryIaBIICHbI.

5. ®ororpadun TOHKHBI ObITh KOHTPACTHBIMH, (DOTOKOIUH C PEHTTEHOIPAaMM - B TIO3UTHBHOM
n300pakeHUH. PUCYHKH, YepTe:KN U TUarpaMMbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABHUTH B
COOTBETCTBYIOLIEE MecTO TekcTa B tiff hopmare.

B noanucsx x Mmukpodororpadusam ciaeayer yka3plBaTh CTEIIEHb YBETHUEHHS Yepe3 OKYISp WU
00BEKTUB M METOJ] OKPACKU HIIM UMIPETHALIMH CPE30B.

6. @amMIIINN OTEYECTBEHHBIX aBTOPOB IIPUBOAATCS B OPUTHHAIBHON TPAHCKPHITLIUH.

7. Ilpu opopmicHUU U HalnpaBiIeHUU cTareil B kypHan MHI' nmpocum aBTOpOB coOmronaTh
MpaBwiIa, M3IOKEHHBIE B « EAMHBIX TpeOOBaHUSAX K PYKOMHCSAM, IPEACTABISIEMBIM B OMOMETUITTHCKIE
JKYPHAIIBD), TIPUHATHIX MeXXTyHapOIHBIM KOMUTETOM PEJAKTOPOB MEAWIIMHCKUX JKYPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B KoHIEe Ka)10i OpUTHHAIBHON CTAaThbH MPHUBOANUTCS OuOIMorpaduyueckuil cCnucok. B cnmcok iure-
paTypbl BKIIIOUAIOTCS] BCE MaTepHaibl, Ha KOTOPBIE MMEIOTCS CChUTKM B TeKcTe. CHHMCOK COCTaBISAETCS
B a(haBUTHOM TOps/IKE U HyMepyeTcsi. bubnmorpaduueckoe onucanne JIMTeparypbl COCTAaBISETCS HA
A3BIKE TEKCTa IOKYMEHTa. B crrcke nureparypsl cHavana MpUBOASTCS paboThl, HATMCAHHBIE 3HAKaMHU
Ipy3HHCKOTO anaBuTa, 3aTeM KHUPWIUTHIECH 1 narnHuied. CChUIKM Ha UTHPYEMbIe paObOThI B TEKCTE
CTaThH JAIOTCS B KBAJPATHBIX CKOOKaX B BHJIE HOMEPA, COOTBETCTBYIOIIEMY HOMEPY JTAHHOM PabOTHI B
CIIHCKE JIUTEepPaTyphbl.

8. lnst momyuyeHus mpaBa Ha MyOJIMKAIMIO CTaThsl JOJDKHA UMETh OT PYKOBOAMTENS PadOThI
WIN YYPEKISHHS BU3Y U COTIPOBOIUTENbHOE OTHOIICHNE, HAMMCAHHBIC WIIM HalledyaTaHHbIe Ha OJaHKe
Y 3aBE€PEHHBIE MOJNHICHIO U NEYaThIO.

9. B xoHIIe CTaThH JOIKHBI OBITH TOJIIMCH BCEX aBTOPOB, OJTHOCTbIO IPUBEACHBI UX (haMmiIny,
MMEHa U OTYECTBA, YKa3aHBl CIY)KEOHBIH M JOMAIIHWA HOMepa Teiae(OHOB M aJpeca HIIN UHBIC
koopauHaTel. KonndgecTBO aBTOPOB (COaBTOPOB) HE AOIDKHO MPEBHIIIATH MATH YETIOBEK.

10. K crarbe n0KHBI OBITH MIPHIIOKEHBI KpaTKkoe (Ha MOJICTPAHMIIbI) pe3ioMe Ha aHIITUHCKOM,
PYCCKOM 1 TPy3MHCKOM SI3BIKaX (BKJIIOYAIOIIEE CIISAYIONINE Pa3AeIibl: BCTYIUIEHHE, MaTepral U METOIbI,
pe3yabTaThl ¥ 3aKIFOYCHIE) U CITUCOK Kio4YeBbIX ¢iioB (key words).

11. Penakiust octaBisiet 3a cOO0# MpaBo COKpaIarh U HCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBIIAETCSI, BCSA paboTa M CBEpPKa MPOBOAUTCS IO aBTOPCKOMY OpPHUTHHAITY.

12. Hegomyctumo HampaBjeHHE B peAakUUI0 padoT, MpeACcTaBIEeHHBIX K MeYaTH B MHBIX
W3aTEeIbCTBAX WIIN OMYOJIMKOBAHHBIX B APYTHX H3JAHUSX.

IIpu Hapymiennn yka3aHHBIX PABUJI CTATHH He PACCMATPUBAIOTCS.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 6 pages and not exceed the limit of 15 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

5. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

6. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

7. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

8. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

9. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

10. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: introduction, material and methods, results and conclusions) and a list of key words.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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IN SPORTS ACTIVITY FOR ADOLESCENTS

Donald E. Greydanus, Helen D. Pratt, Dilip R. Patel

Pediatrics & Human Development, Michigan State University,
Kalamazoo Center for Medical Studies, Michigan, USA

Countless millions of adolescents are taking part
in sports activity (organized and unorganized) in
all countries of the world. This important aspect of
“growing up” has become an important part of the
lives of our youth, either as participants or as observ-
ers [11]. Playing sports is now a method of building
physical and socialization skills. Well-publicized
adolescent sports prodigies are influencing parents
and adolescents alike to become highly proficient at
a specific sport with the dream of become famous as
well as very wealthy in later adult life. Such dreams
stimulate the issue neurodevelopmental maturation
and readiness in sports activity based on the impor-
tant concept embodied by the eternal question from
parents and adolescent alike-when am I (he or she)
ready to excel in sports, particularly in competitive
sports?

This article highlights comments on this question for
both teenager and parent, focusing on key underlying
concepts as neurodevelopment and sports readiness
[5,16].

Neurodevelopment in Sports Play

Neurodevelopment involves growth and development
of the person that involves not just bodily changes in
puberty that includes sensory and perceptual growth
but also changes in the central nervous system. As
maturation in neurodevelopment occurs, the concept
of sports readiness arises that is based on the funda-
mental physiologic concept that growth and develop-
ment is a continuous normal process with a number
of underlying independent factors that are involved:
somatic development, neurological development,
cognitive development, and normal social develop-
ment of the adolescent [4]. Various developmental
milestones in childhood and adolescence are arrived
at sequentially but with a normal age range. This is
noted in childhood by the observation that a child
will not walk or run before specific levels of normal
neurological maturity arise. Thus, training a child in
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advanced sports will not be successful because the
child is not yet neurodevelopmentally ready for such
training. Intense training does not advance normal
neurodevelopmental progress nor alter normal se-
quencing of sports readiness.

Clinicians can be of immense help to youth and par-
ents by providing accurate information on growth and
development. Physicians can help match youth with
sports activities that match the youth’s stage of devel-
opment. Children enter puberty at different ages with
a wide age range - 6 years of age to 14 years, though
most enter puberty between 10 and 12 years of age.
The individual must have basic neurodevelopment to
be able to master the fundamentals of a specific sport
and as normal maturity progresses, more advanced
sports skills can be learned based on the youth’s in-
terest, desire to excel, genetic potential, and quality
of training that is available. This applies to all youth,
including those with physical and cognitive limita-
tions or disabilities [5]. As the youth refines these
milestones they can go from the “fun” of sports play
to the potentially more serious “competitive” sports
play that can bring improved social esteem, fame,
and even wealth. The real purpose of the sports play
is to translate it onto a lifetime of exercise, since very
few can actually proceed to success at high levels of
sports participation [6].

As noted, neurodevelopment involves growth and
maturation of the central nervous system with ad-
ditional attention to perceptual and sensory skills of
the adolescent athlete [13]. Such growth and devel-
opment involves individual variations in the rate of
achievement and progression of milestones that are
also sequential and deeply rooted in the athlete’s ge-
netic background. There are various environmental
factors that determine the success of sports play such
as quality of available nutrition, quality of available
sports equipment, and opportunities for sports play
as well as proper coaching. Underlying neurological
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maturation is a genetically based process while social
and adoptive skills are under a wide range of factors
including education, training, social expectations,
and others.

Critical domains of neurodevelopment include those
listed in Table 1. Dr. Arnold Gesell (1880-1961) was
an American psychologist who wrote about “streams”
of development (Table 2) [8]. In specific application
to sports play, Fagard refers to skill as “proficiency
with which an integrated activity is carried out” [9].
There are quantitative (i.e., number of milestones)
versus qualitative milestones that refer to how well
the athlete can perform tasks required for success in
each sport activity.

Table 1. Critical Domains of Neurodevelopment

1. Cognitive

2. Physical or somatic

3. Neurological

4. Psychosocial or emotion
5. Sensory-perceptual

Table 2. Gesell’s “Streams” of Normal Childhood
Development [8]

1. Gross motor

2. Fine motor

3. Expressive language

4. Receptive language

5. Social and adaptive skills

6. Visual-motor problem solving

Physical growth refers to specific changes in size of
the adolescent’s height and body systems. Maturation
is the rate of progress in finalizing a mature status
including such areas as skeletal, somatic, and sexual
domains. This is especially important to the adoles-
cent because of such a wide variation in growth and
development that are based on genetic patterns and
on a chronological scale. Thus, skeletal growth can
be advanced, average, or delayed with major impact
on how the youth will perform in relation to his same-
age peers. Changes in genital and sexual organs are
measured by the classic Tanner Staging or Sexually
Maturity Ratings (SMR) [3]. Continued growth allows
maturation in posture, locomotion, fine motor as well
as visual-motor skills in the upper extremities and also
eye-hand coordination.
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There are also changes in cognitive development
(Table 3) that allow the athlete to go from perform-
ing simple tasks as a child to those involving more
complex mental tasks as adolescents. The higher
the youth advances in sports competition the higher
levels of multiple domain integration that is required.
This involves normal changes in visual-motor and
auditory development that allow the athlete to keep
tract of numerous players on the field by both sight
and hearing.

Table 3. Maturational Tasks of Cognitive Development

1. Attention

2. Judgment

3. Mental processing speed or alertness
4. Problem solving skills

5. Thinking skills

Sports Readiness refers to the level of maturity of an
individual allowing the adolescent athlete to acquire
a desired level of proficiency to permit success in the
selected sport. It is based on various factors includ-
ing motor, physical, social, cognitive, and adaptive
issues. This allows the athlete to coordinate complex
functions and maneuvers that involved complicated
movements of body parts (i.e., extremities), breath-
ing, thinking, and balancing. It leads to coordinated
processing ability, agility, flexibility, speed of think-
ing, strength, and endurance.

Concepts of Sports Physiology in Adolescence

The child (pre-pubertal individual) usually has shorter
extremities in relation to total body length than ma-
ture adolescents and adults. Children have a smaller
muscle mass with limited strength and minimal re-
sponse to strength exercises. Males and females can
play sports together until about 10 or 11 years of age
because they are usually of similar size and strength.
As puberty begins usually between 10 and 12 years
of age, males developed decreased body fat content,
more lean body mass, and greater strength compared
to same age females. Females increase their body fat
percentage from pre-pubertal level of 19% to 23% as
an adult. Once puberty develops it is wise to separate
males from females because of the increasing strength
of the male in contrast to the female. The risks of in-
jures to the female is simply too high except in select
sports, such as archery, golf, tennis, and swimming.
Principles of training adolescent males and females
for increasing strength have been described [2,3].
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Implications for Sports Participation

The wide variation in pubertal onset and completion
has considerable implications for sports play in ado-
lescents. For example, a young adolescent with an
early sexual maturity rating (SMR) or Tanner stage
who appears to be awkward or clumsy, may simply
need time to mature from an SMR viewpoint to be
able to more effectively compete with peers and lose
the label of being “clumsy or awkward.” It is important
for the adolescent to have reached an appropriate level
of neurodevelopmental and physiological maturation
to effectively compete with same-age peers. Proper
training and conditioning are always important but will
not advance one who just needs more time for normal
maturation based on his or her personal genetic code.

Early Male Development

The adolescent male with early pubertal development
has an advanced bone age compared with chronologi-
cal age, develops peak height velocity before his peers
(before age 13), and tends to be taller with greater
muscle mass, fat mass, and strength compared to
his peers. He has greater strength (such as arm, grip,
and explosive power for jumping or sprinting). Only
one in four early male developers who are excelling
in sports will continue to excel once his peers have
caught up. This may result in the teenage male being
called a “lazy” person when he can no longer compete
at a high level, resulting in considerable depression
in the adolescent and anger in the parent conditioned
to expect to have a superstar athlete bring money and
fame to the family.

Early Female Development

The adolescent female with early development may
reach her peak height velocity before age 11, tends to
be taller (than same age peers) with greater fat/fat free
mass, more weight for height, relatively shorter legs,
and broader hips. This usually is only a modest if any
sports advantage with a social disadvantage. This is
not an advantage for gymnastics, dancing, diving, or
figure skating. It may also set up unrealistic predic-
tions of stardom when other peers catch up to her, as
noted with the early male developer.

Late Male Development

The late developing adolescent male has delayed bone
age, may not reach peak height velocity before age 15
(later than his peers), is relatively shorter in stature,
weaker, less coordinated, and experiences negative
sports play (i.e., increased frustration, anxiety, and
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disappointment). He is usually not able to meet per-
formance expectations in sports and is often ignored
by peers and the coaching staff.

Late Female Development

The late developing adolescent female may not reach
her peak height velocity before age 13 years, tends to
be taller than peers with lower weight for height, less
fat mass, longer legs, and narrower hips. She often
has a social advantage, performs better on upper ex-
tremity strength tests and has a sports advantage for
gymnastics and figure skating.

Concepts of Sports Readiness

Pre-pubertal Development

By 5 to 6 years of age the child can remember simple
rules and play rudimentary games but does not
comprehend the competitive nature of sports until 9
years of age or later. Those under age 6 play what is
called “beehive soccer” in which they swarm around
the soccer ball as a disorganized “gang” to kick the
ball. It can be frustrating to uninformed coaches or
parents, but it is simply normal behavior for age. One
classic study noted that timing accuracy in tennis im-
proved considerably between ages 7 and 10 [2,4,10].
Another study concluded that it was not until age
10 that children in South Africa has the appropriate
neurodevelopment to master the basic (not advanced)
skills needed to play rugby [11]. Another classic
study concluded that pediatric athletes are not able
to understand complex sports tasks until 12 years of
age [12]. It is not possible to accurately predict which
children will become super stars in a specific sport
in the future and there are considerable mental health
implications for children or youth pushed in the wrong
direction given false and unsupported predictions of
future greatness [13-15].

Early Adolescence (Ages 11-14)

Most normal maturing young adolescents are ready for
entry level into competitive sports such as football, ten-
nis, basketball, and baseball. Overall success is based on
personal drive and genetics. However, these youth still
require repeated teaching and demonstrations with sports
instructions since they are usually in Piaget’s Concrete
Operational thinking stage. They need a variety of sport
experiences and should not yet “specialize” in only one
sport unless this is clearly requested by the adolescent
and not just the parent. This youth’s behavior is influ-
enced by behavior of parents and peers. They have a hard
time dealing with criticism from coaches and parents.



They have limited life experiences and react poorly to
overt negative comments, such as: “You need to drop
out!” or “You hit like a girl!” “You should be a superstar-
what is wrong with you!” Bullying and teasing can be
very detrimental at this stage of development.

Middle Adolescence (Ages 14-17/18)

Some youth at this stage find it difficult to adjust to
their somatic growth spurt. The tall and thin male may
be placed with shorter but more pubertally advanced
players who are stronger, resulting in increased injuries
to the tall male. The obese teenager may be competing
against a similar weight but more muscular males and
gets increased injuries because muscle is stronger than
adipose tissue. This is especially true if the obese female
is placed in a wresting match with less obese males
who are physiologically stronger. Middle adolescents
must know if they have the needed skills and ability to
understand the demands of their sports. They must learn
to develop the appropriate emotional temperament to
handle their chosen sport.

The more competitive the sport, the more pressure to
meet a specific body type. Wrestlers find it difficult to
maintain a desired weight; they may use pathogenic
weight control measures or refuse to move to another
weight class as they grow out of fear that they will lose.
The females are now heavier and may use sports to keep
their weight down; for example, growing dancers and
gymnasts may use pathogenic measures to maintain an
ultra-thin body that nature (puberty) is trying to change
with normal gain in body fat levels. Defensive tackles
in American football must bulk up (“i.e., gain massive
weight) to meet a desired body type for a specific team
position. Sports doping becomes very common in middle
adolescents seeking every advantage possible to be suc-
cessful in their chose sport [§].

Late Adolescence (Ages 18 to Adulthood)

The late adolescent usually has the key skills to meet
the demands of their sport from multiple levels:
social, emotional, cognitively, visual-motor, and per-
ceptual. Very few have the elite skills and motivation
demanded for competition at the professional and
Olympic level. It is important for clinicians to teach
them to participate in sports for the fun of it to allow
a lifetime habit of exercise, fitness, and recreation.
Though many have dreams of glory, few are given
the genetic potential to reach such high goals.

The term neurodevelopment refers to the synthesis of
various functions of the adolescent athlete as reflected
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in this article. Adolescent athletes must muster various
fundamental skills for each desired sports for effec-
tive sports play. Clinicians can guide the pediatric
athlete from childhood to late adolescence to follow
their acquisition of normal milestones. Youth can be
delayed or precocious in their development with con-
siderable impact on sports play. Clinicians can help
youth of all neurodevelopmental and pubertal matura-
tions participate in sports successfully and minimize
the detrimental potential of sport participation. The
actual purpose of youth sports play is to encourage a
lifetime of exercise and fitness for a more enjoyable
and productive adulthood [5,8,14].
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SUMMARY

CONCEPTS OF NEURODEVELOPMENT IN
SPORTS ACTIVITY FOR ADOLESCENTS

Donald E. Greydanus, Helen D. Pratt,
Dilip R. Patel

Pediatrics & Human Development, Michigan State
University, Kalamazoo Center for Medical Studies,
Michigan, USA

This article highlights comments on this question for
both teenager and parent, focusing on key underlying
concepts as neurodevelopment and sports readiness.
Issues regarding neurodevelopment in adolescent
sports are considered in this article. Understanding
the neurodevelopment of the Adolescent Athlete and
how this development impacts sports participation is
critical for clinicians to provide parents, coaches, and
sports organizers with valuable information about how
to select activities for their children that will have a
positive impact on their overall growth and develop-
ment as well as optimize their benefit from sports
play. Stories of child prodigies who began to learn
a specific sport before age three stimulate parents to
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question whether or not they also should be enrolling
their very young children in such aggressive training
programs. Physicians and health care sports profes-
sionals should provide information to other profes-
sionals and parents about issues related to successful
sports participation of the pediatric athlete, both as a
child and as an adolescent.

Key words: neurodevelopment, sports activity, ado-
lescents.

PE3IOME

PA3BBUTUE HEPBHOM CUCTEMBI Y MO/I-
POCTKOB, 3BAHUMAIOIIUXCS CITIOPTOM

Hounaawa E. I'peitnanyc, dien /1. IparT,
Juamn P. Iaren

Hleouampus u passumue uenosexa, Muuueanckui
2ocyoapcmeentulil ynusepcumem, Kanamazyy yenmp
meouyunckux uccaedosanuil, Muuuean, CLIA

B nanHO# cTaThe paccMaTpUBarOTCS BOIPOCHI pas3-
BHUTHA HCpBHOﬁ CUCTCMBbI IOAPOCTKOB, OPUCHTU-
POBaHHBIX HA CIOPT BBICHIUX ILOCTI/DKCHHﬁ, Jar0TcCsAa
pa3bsCHEHUS ISl POAUTENCH U MOAPOCTKOB. Oco-
60¢ BHUMaHHUE 00paIaeTcst Ha 0CHOBOIOJIATAOIIINE
KOHLENMIUU — HEUPOpA3BUTUE U T'OTOBHOCTb K
cropty. Kak M3BeCTHO, CIOPT - 3TO OAHA U3 pa3-
HOBHJIHOCTEH JICSATEILHOCTH, OCHOBHOHM (hopmoit
KOTOPOH SBISICTCS CIIOPTUBHOE COPEBHOBAHHUE.
Kpome Toro, cmopT siBAsieTCS Pa3HOBUIHOCTHIO
poQeCCUOHAIBHOM IESITSIHHOCTH U MOXKET OBbITh
OXapaKTEpPHU30BaH TCMHU KE NMCHUXOJIOTNYCCKUMU
KaTeropusMu, Kak TpyA, yYeHUE U UIPa. YCIIEXU B
CIIOpTE y ACTeH, KOTOPHIX HaUaJIH [[eJICHAIIPaBIICH-
HO TPpCHUPOBATLCA B BO3PACTC 10 TPEX JICT, CTABAT
poauTesel mepes HEOOXOAUMOCTBIO peliaTh, HE
CTOUT JIM HAYUHATHL arpC€CCUBHBIC TPCHUPOBKU
yKe B 9TOM Bo3pacTe? Bpauum u cmenuaniucThl
CHOPTUBHON MEIMUMHBI JIOJKHBI MPEACTABIATH
POJUTENSIM U IPYTUM podeCCHOHAIaM BCEOOhEM-
JIFOIY 0 WH(OPMAIIHIO O CIOPTUBHOM aKTUBHOCTH
JeTei u moapoCTKOB. KIMHUIIMCTRI, JOJKHEI IPET-
CTaBISITh MHPOPMAILIUIO POAMUTEISIM, TPEHEpaM H
OpraHM3aTopaM CIIOpPTa KacaTeJbHO Moadopa TexX
BHJIOB CIIOPTa, KOTOpBIe OyAyT UMETh HaWIyyllee
BIMSIHUC HA TMOJIHOIEHHOE Pa3BUTHE MOIAPOCTKA
U B KOTOPOM MOAPOCTOK MOXET JOCTUTHYTH Hau-
OouspIIero yemexa.
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ASSESSMENT OF ANTHROPOLOGICAL, PHYSICAL AND FUNCTIONAL INDICES
IN SPORTSMEN (BASKETBALL PLAYERS) AGAINST THE BACKGROUND
OF HIGH PHYSICAL LOADING

Chakhunashvili G., Jobava N., Guchashvili M., Chakhunashvili K.,
Gogilashvili T., Shvangiradze M., Pagava K.

G. Jvania Pediatric Clinic, Thilisi, Georgia

Physical development of the organism is defined as
the complex process of changes in morpho-functional
peculiarities. It obeys to biological laws and reflects
the general laws of growth and development.

The intensification of process of training [1,6,4]
and systematic overloading of the organism causes
the reduction of structural, physiological and other
reserves. The intensive physical loading presents
to the organism, especially to the action of its
cardio-vascular system increased requirements.
As a result, among the sportsmen the deficit con-
dition is observed which may be accompanied by
the depletion of functional reserves, negative ef-
fects and health disorder [2,8,10,13,14]. The basic
characteristic of human health appears to be the
condition of cardio-vascular system. The studying
of functional condition of cardio-vascular system in
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sportsmen in the conditions of long-term adaptation
to physical loading is one of the actual problems
of sport cardiology and physiology. Thus, the most
significant problem of sport medicine is the acute
and chronic overloading and its prophylaxis. From
this point of view, it is necessary to reveal informa-
tive characteristics for the purpose of optimization
of training process and the estimation of functional
condition of sportsmen, its prognostication and
management, as well as in order to avoid negative
effects of adaptation to intensive physical loading
[5,7,9,12].

The goal of the investigation was the estimation of
functional condition of anthropometrical, physical
and cardiovascular system of sportsmen-basketball
players against the background of high physical
loading.
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Table 1. Changes in anthropometrical, physical and functional indices
of basketball players before and after physical loading

Before physical load After physical load
Indicators High- .
est Lowest Mean Highest Lowest Mean t P

Body mass 43,00 | 100,00 62,96+2,48 45,00 99,00 | 64.23+2,38 | 2,98 | 0,0053
Sitting height 94,00 | 136,00 123.29+1 44 96,00 | 140,00 | 12497149 | 458 | 0.,0001
Standing height 152,00 | 190,00 168,46+1,52 154,00 | 191,00 | 169,91x1,56 | 4,12 | 0,0002
Diameter of shoulder | 21,00 | 36,00 26,97+0,64 22,00 36,00 | 27.86£0,59 | 3,23 | 0,0028
Breast sagital size 3500 | 85,00 44,60+1,41 32,00 8500 | 44,74x141 | 054 | 05949
Breast frontal size 36,00 | 87,00 45,96+1,41 36,00 87,00 | 46,69+1,39 | 225 | 00310
Ea‘f;lneter of right 1500 | 19,00 17,3740,19 15,00 20,00 | 17,43+020 | 1,00 | 03244
Diameter of pelvis 70,00 | 114,00 87,37+1,63 72,00 | 110,00 | 86,31=1,53 | 1,00 | 03244
Circumference

of shoulder 23,00 | 89,00 31,9141,83 23,00 89,00 | 31,97+1,83 | 324 | 0,027
(during muscle strain)

Oclirfcoif;ﬁ;ence 20,00 | 31,00 25,69+0,44 20,00 31,00 | 25665043 | 2,07 | 0,0460
chrschuomufdezme 2200 | 36,00 27.77+0,51 200 | 3600 | 27.74x051 | 100 | 03244
Circumference of shin | 27,00 | 43,00 33,94+0,66 27,00 43,00 | 3391£0,67 | 1,00 | 03244
VCV‘eriCS‘t‘mference of 64,00 | 100,00 76,40+1,31 6400 | 100,00 | 76,.80£134 | 1,00 | 03244
T1 90,00 | 130,00 114,57+1,40 90,00 | 130,00 | 113,86£1,45 | 1,00 | 03244
T2 60,00 | 80,00 66,290,92 60,00 80,00 | 66,86:0,92 | 093 | 03592
R- after load 20,00 | 29,00 25.49+0,41 20,00 2900 | 2580+039 | 1,15 | 02572
R- after load -30 min | 25,00 | 36,00 30,23+0,30 25,00 38,00 | 3097+044 | 128 | 02105
R- after load -1 min 28,00 | 38,00 33,29+0,36 28,00 40,00 | 33,60:040 | 3,06 | 0,0306
R- after load -2 min 31,00 | 40,00 36,00+0,33 31,00 42,00 | 36,40£042 | 3,06 | 0,0044
P-before load 58,00 | 88,00 75,57+1,15 58,00 90,00 | 76,201,017 | 1,72 | 0,0938
P- before load -30sec | 90,00 | 122,00 105,00+1,48 90,00 | 128,00 | 105,60+2,25 | 1,56 | 0,0308
P- before load -1 min | 94,00 | 130,00 114,31+1,34 9400 | 132,00 | 114,54£1,36 | 2,09 | 0,0437
P- before load -2 min | 100,0 | 136,00 119,34+1,28 100,00 | 13400 | 1192012 | 044 | 0,6662
R- after load -1 min 86,00 | 110,00 95,77+1,05 88,00 | 110,00 | 9589+1,03 | 1,00 | 03244
P-blood pressure 30,00 65,00 48,43+1,40 30,00 65,00 48,29+1,37 1,00 0,3244
Mean blood pressure | 75,00 | 105,00 90,50£0,97 75,00 | 105,00 | 9043+096 | 1,00 | 03244
IKettle index 16,69 | 30,61 21,9440,55 17,72 2994 | 22,06£0,55 | 0,72 | 04774
ﬁ’;ﬁf}fgrﬁi‘ziw 2344 | 9362 37,35+2,30 21,88 90,63 | 36,65£2,26 | 141 0,1676
f’or:?gtcizvtel"pmem 6,00 | 27,00 7.97+1,24 -6,50 26,00 7,94+120 | 0,10 | 09219
Pinie Index 350 | 36,00 13,30+2,97 33,00 | 30,00 | 12,77+2.89 | 084 | 0,4076
Ruffie Index 4,20 11,60 7,63+0,25 42 11,6 7712027 | 230 | 0,0277
Amec 1980, | 5720,0 | 3683,00+138,6 1980 5850 | 368597241 | 125 | 02214
Resistance coefficient 12,31 23,33 16,01+0,48 12,31 23,33 16,16+£0,46 1,08 0,2858
Eéﬁﬁgifii‘ﬁd 3529 | 7027 53,47+1,43 35,29 7027 | 5330£1,35 | 0,04 | 09683
Cander Index 2320, | 6183,7 4064,61+144 2320 | 632432 | 407439+138, | 127 | 02127
Shtange test 3400 | 68,00 53,69+1,68 34,00 68,00 | 54,031,68 | 1,67 | 0,1032
Gench test 18,00 | 39,00 26,57+0,83 18,00 40,00 | 2697+0,87 | 1,87 | 0,0700
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Table 2. The amplitude parameters of cardiac cycle in sportsmen-basketball players
before and after physical loading

Without physical load Under physical load
l\n/ﬂlnl:‘l- D::l):: M m Minimum | Maximum M m P
R I 3 6 4,43 0,14 3 17 6,43 0,71 0,2854
1I 6 20 13,43 0,63 6 17 12,14 0,59 0,2872
I 4 20 11,14 0,74 5 17 9,71 0,67 0,2716
AVR -1 1 0,71 0,11 -1 2 1,14 0,15 0,2567
AVL 1 5 2,29 0,18 1 15 6,00 0,82 0,2598
AVF 5 20 11,71 0,68 4 15 9,14 0,57 0,3202
V1 1 8 4,29 0,40 1 16 6,71 0,98 0,2153
V2 5 18 8,71 0,63 4 17 8,43 0,62 0,4108
V3 7 21 10,14 0,71 7 20 10,14 0,65 0,5232
V4 8 23 15,57 0,89 7 25 16,57 0,91 0,4394
V5 10 22 18,86 0,60 18 24 20,57 0,28 0,4926
\) 10 57 21,43 2,38 15 86 41,57 3,66 0,5656
S 1 1 2 1,14 0,05 1 2 1,14 0,05 1
1I 1 2 1,71 0,07 1 2 1,43 0,08 0,0002
11 1 2 1,14 0,05 1 13 2,86 0,65 0,0131
AVR 6 11 8,29 0,26 2 13 8,48 0,57 0,6802
AVL 1 8 3,86 0,37 1 8 2,86 0,42 0,0001
AVF 1 1,57 0,08 -1 8 2,43 0,42 0,036
V1 2 20 10,57 0,85 2 18 10,57 0,64 1
V2 2 17 11,29 0,74 9 20 14,48 0,65 0
V3 2 20 10,86 0,82 6 15 9,29 0,45 0,0064
V4 2 15 9,00 0,69 1 18 8,43 0,85 0,5318
\'Al 4 12 7,14 0,38 2 12 5,14 0,46 0
Vo6 2 9 4,71 0,39 3 12 5,13 0,54 0,0033
P heath I 1 1 1,00 0,00 1 2 1,14 0,05 0,0125
11 1 2 1,43 0,08 1 2 1,67 0,07 0,0312
111 1 2 1,43 0,08 1 2 1,29 0,07 0,0125
AVR -2 1 -0,29 0,18 -2 1 -0,29 0,23 1
AVL 1 2 1,14 0,05 1 1 1,00 0,00 0,0125
AVF 1 2 1,29 0,07 1 2 1,29 0,07 1
V1 -1 1 0,71 0,11 -1 1 0,71 0,11 .
V2 -1 2 0,86 0,13 1 2 1,14 0,05 0,0441
V3 1 2 1,14 0,05 1 2 1,14 0,05 1
V4 1 2 1,14 0,05 1 2 1,43 0,08 0,0002
V5 1 2 1,29 0,07 1 2 1,29 0,07 1
Vo6 -1 2 1,00 0,14 1 2 1,17 0,06 0,0438
P width I 0,1 0,12 0,11 0,00 0,1 0,12 0,11 0,00 0,0125
I 0,1 0,12 0,11 0,00 0,1 0,14 0,12 0,00 0,0002
111 0,1 0,14 0,12 0,00 0,1 0,14 0,11 0,00 0,1598
AVR -0,12 0,14 0,08 0,01 0,1 0,14 0,12 0,00 0,0055
AVL 0,1 0,12 0,11 0,00 0,1 0,12 0,11 0,00 0,0125
AVF 0,1 0,12 0,12 0,00 0,1 0,12 0,11 0,00 0
V1 0,1 0,12 0,11 0,00 0,1 0,12 0,11 0,00 1
V2 0,1 0,12 0,10 0,00 0,1 0,12 0,11 0,00 0
V3 0,1 0,2 0,13 0,00 0,1 0,12 0,11 0,00 0,031
V4 0,1 0,12 0,11 0,00 0,1 0,14 0,12 0,00 0,0002
V5 0,1 0,12 0,11 0,00 0,1 0,12 0,11 0,00 0,5336
Vo6 0,12 1 0,37 0,06 0,1 1 0,37 0,06 0,0125
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T+ 1 0,3 4 2,19 0,18 2 4 2,67 0,11 0,0152
11 0,4 4 2,63 0,18 2 5 3,10 0,16 0,0075
111 0,2 2 1,46 0,11 -3 22 3,43 1,22 0,1026
AVR -5 3 -2,14 0,36 -4 2 -1,48 0,31 0,0019
AVL 1 2 1,57 0,08 -2 2 1,19 0,18 0,0657
AVF 1 4 2,36 0,15 1 4 2,40 0,16 0,7361
Vi -3 2 0,21 0,33 -2 4 0,14 0,40 0,7987
V2 3 6 4,14 0,15 3 7 4,81 0,25 0,0019
V3 3 7 5,14 0,19 2 9 5,29 0,38 0,6547
\%Z 3 7 5,43 0,22 2 11 5,33 0,45 0,8143
V5 3 8 5,43 0,25 2 10 4,71 0,41 0,0368
Vo6 0,4 10 4,63 0,41 2 7 4,00 0,24 0,032
QT 11 0,3 0,36 0,33 0,00 0,28 0,32 0,31 0,00 0
QT1 11 0,15 0,22 0,20 0,00 0,15 0,2 0,19 0,00 0,0128
T 1 0,02 0,04 0,03 0,00 0,02 0,04 0,03 0,00 0,0441
11 0,03 0,04 0,03 0,00 0,02 0,04 0,03 0,00 0,3232
111 0,02 0,04 0,03 0,00 0,02 0,04 0,03 0,00 0,3608
AVR 0,03 0,22 0,06 0,01 0,02 0,04 0,03 0,00 0,0061
AVL 0,02 0,04 0,03 0,00 0,02 0,04 0,03 0,00 1
AVF 0,03 0,04 0,04 0,00 0,02 0,04 0,03 0,00 0,0016
\"2! 0,03 0,05 0,04 0,00 0,03 0,06 0,04 0,00 0,0441
V2 0,03 0,06 0,05 0,00 0,04 0,06 0,05 0,00 0,3608
V3 0 0,06 0,04 0,00 0,03 0,06 0,04 0,00 0,1436
V4 0,03 0,08 0,05 0,00 0,02 0,06 0,04 0,00 0,0019
\'A 0,03 0,04 0,04 0,00 0,01 0,04 0,04 0,00 0,1226
Vo6 0,03 0,04 0,04 0,00 0,02 0,04 0,04 0,00 0,0441
QRS 1 0,08 0,16 0,13 0,00 0,1 0,13 0,11 0,00 0,0001
11 0,08 0,16 0,13 0,00 0,1 0,15 0,12 0,00 0,0611
1 0,06 0,16 0,11 0,00 0,1 0,12 0,12 0,00 0,3635
AVR -0,1 0,16 0,10 0,01 -0,1 0,14 0,11 0,01 0,3734
AVL 0,08 0,14 0,12 0,00 0,1 0,16 0,12 0,00 0,3869
AVF 0,08 0,16 0,12 0,00 0,1 0,14 0,12 0,00 0,8394
\"2! 0,1 0,16 0,12 0,00 0,1 0,14 0,12 0,00 0,5853
V2 0,08 0,16 0,13 0,00 0,08 0,14 0,13 0,00 0,5336
V3 0,1 0,16 0,13 0,00 0,1 0,14 0,12 0,00 0,0248
V4 0,1 0,16 0,13 0,00 0,1 0,14 0,13 0,00 0,4003
V5 0,08 0,14 0,12 0,00 0,12 0,14 0,13 0,00 0,0009
Vo6 0,1 0,15 0,12 0,00 0,12 0,3 0,16 0,01 0,0018
ST 1 0,13 0,18 0,16 0,00 0,13 0,18 0,16 0,00 0,6751
11 0,12 0,19 0,16 0,00 0,12 0,18 0,15 0,00 0,0441
11 0,14 0,2 0,17 0,00 0,13 0,18 0,15 0,00 0
AVR -0,23 0,17 0,08 0,02 -0,23 0,17 0,13 0,01 0,0098
AVL 0,14 0,18 0,16 0,00 0,12 0,18 0,15 0,00 0,0932
AVF 0,14 0,18 0,16 0,00 0,12 0,17 0,15 0,00 0,0204
Vi1 0,12 0,17 0,14 0,00 0,12 0,17 0,14 0,00 0,258
V2 0,13 0,16 0,14 0,00 0,1 0,16 0,13 0,00 0,0014
V3 0,13 0,2 0,15 0,00 0,1 0,17 0,14 0,00 0,1417
\%Z! 0,12 0,16 0,14 0,00 0,11 0,18 0,15 0,00 0,512
\A 0,12 0,18 0,16 0,00 0,1 0,18 0,14 0,00 0,0084
Vo6 0,12 0,18 0,16 0,00 -0,04 0,19 0,12 0,01 0,002
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Material and methods. The results of the investi-
gation of the indices of physical development and
cardio-vascular system condition as well as the results
of adaptation to the physical loading of 100 basketball
players at the age from 12 till 18 years underlay the
study. The criteria of inclusion: satisfactory social and
economic conditions, satisfactory and good sports
results. Randomized and open controllable research
was carried out during 6 months. The following
characteristics have been studied: how many days the
sportsman is training in a week, how many hours the
sportsman is training per day, his mood after training,
over fatigue and overtension, frequency of heartbeat,
time of breath holding, the general condition, the
height in sitting and standing position; circumference
of lumbus, chest, arm and limbs, the pulse, pulse,
systolic and diastolic arterial pressure before and
after physical loading. According to these factors the
following sport indices are calculated: Index of Rufe
(physical work capacity), the coefficient of endur-
ance (Kvas formula), Shtange test (breath holding at
sighing), Genchi test (breath holding at exhalation),
average arterial pressure, systolic and cardiac output
of blood circulation (the formula of Lilienstrad and
Tsander), the coefficient of blood circulation effec-
tiveness, Ketle index (the ratio of height and weight),
Minuvre index (the ratio of body and feet length),
Pinie index (power of body-build).

The estimation of reliability of quantitative indices
was done by Student criterion (t), while qualitative
indices were estimated by means of %2 criterion. The
mathematical support was accomplished by the use
of SPSS-11 program.

Results and their discussion. At the first stage of
investigation the comparative analysis of anthropo-
metrical, physical and functional indices of basketball
players against the background of physical loading
have been studied (table 1).

According to the indices of the weight, height, the
diameter of arm and chest, the circumference arm
and forearm there were not found any considerable
changes. After the loading only the frequencies of
breath and pulse, as well as pulse pressure increased;
after the loading the reduction of heartbeat frequency
and average pressure also took place. Besides, such
functional data as respiratory indices (Shtange and
Genchi tests), Rufe index, the coefficient of endur-
ance, systolic and cardiac output of blood circulation
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(the formula of Lilienstrad and Tsander) have been
changed, the coefficient of blood circulation effective-
ness has worsened.

The following stage of investigation the amplitude pa-
rameters of cardiac cycle were studied in sportsmen-
basketball players before and after physical loading
(table 2).

As it turned out, amplitude indices of R wave were
not changed after physical loading; S - reliably de-
creases in I, AVL, V3, V5 derivations and reliably
increases in AVF and V6 derivations; P — height
reliably increases in I, I, V2, V4 and V6 derivations
and reliably decreases in III and is negative in AVL
derivations. P—the width reliably decreases in I, AVL,
V3 and V6 derivations and reliably increases in AVR
and V4 derivations; T+ reliably decreases in V5 and
V6 derivations and reliably increases in I, 11, AVR
and V2 derivations; QT and QT1 reliably decrease.
T —reliably decreases in AVR, AVF, V4 and V6 deri-
vations and reliably increases in [ and V1 derivations;
QRS —reliably decreases in [ and V3 derivations and
increases in V5 and V6 derivations; ST — reliably
decreases in II, AVFE, V2, V5, V6 derivations and
increases in AVR derivation.

Conclusions

Statistically authentic increase of breath and pulse in
frequency was observed in sportsmen-basketball play-
ers after physical loading. The study of amplitude pa-
rameters of cardiac cycle among sportsmen-basketball
players before and after physical loading has revealed
the ability of rather low adaptation of cardiovascular
system to physical loading.

Thus, with the aim of prevention of pre-pathological
and pathological state of sportsmen the well-timed
diagnostics of dysadaptation symptoms and functional
disorders is necessary, as well as to carry out preven-
tive measures and the correction and individualization
of sport training process.
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SUMMARY

ASSESSMENT OF ANTHROPOLOGICAL, PHYSI-
CALAND FUNCTIONAL INDICES IN SPORTS-
MEN (BASKETBALL PLAYERS) AGAINST THE
BACKGROUND OF HIGH PHYSICAL LOADING

Chakhunashvili G., Jobava N., Guchashvili M.,
Chakhunashvili K., Gogilashvili T., Shvangi-
radze M., Pagava K.

G. Jvania Pediatric Clinic, Tbilisi, Georgia
The goal of the investigation was the estimation of

functional condition of anthropometrical, physical and
© GMN

cardiovascular system of sportsmen-basketball play-
ers against the background of high physical loading.

100 basketball players at the age from 12 till 18 years
underlay the study. Randomized and open control-
lable research was carried out during 6 months. The
following characteristics have been studied: how
many days the sportsman is training in a week, how
many hours the sportsman is training per day, his
mood after training, over fatigue and overtension,
frequency of heartbeat, time of breath holding, the
general condition, the height in sitting and standing
position; circumference of lumbus, chest, arm and
limbs, the pulse, pulse, systolic and diastolic arterial
pressure before and after physical loading. According
to these factors the following sport indices are cal-
culated: Index of Rufe (physical work capacity), the
coefficient of endurance (Kvas formula), Shtange test
(breath holding at sighing), Genchi test (breath hold-
ing at exhalation), average arterial pressure, systolic
and cardiac output of blood circulation (the formula
of Lilienstrad and Tsander), the coefficient of blood
circulation effectiveness, Ketle index (the ratio of
height and weight), Minuvre index (the ratio of body
and feet length), Pinie index (power of body-build).

Statistically authentic increase of breath and pulse in
frequency was observed in sportsmen-basketball play-
ers after physical loading. The study of amplitude pa-
rameters of cardiac cycle among sportsmen-basketball
players before and after physical loading has revealed
the ability of rather low adaptation of cardiovascular
system to physical loading.

Key words: Sportsmen adolescents, physical indices,
cardio-vascular system.

PE3IOME

AHTPOIIOMETPUYECKHUE, ®U3NYECKHUE
U ®YHKIIMOHAJIBHBIE IOKA3ATEJIH Y
CHOPTCMEHOB (BACKETBEOJIMCTOB) TPH
OU3NYECKON HAT'PY3KE

Yaxynamsuau I.C., [zko0aBa H./I., 'yuyamsu-
au MLIL., Yaxynamsuiau K.C., Forunamsuim T.U.,
IIBanrupanze M.A., Ilarasa K.U.

Heouampuuecxas knunuxa um. I JKeanus, Tounucu,
Ipysus

Ilenpto MccaeoBaHUs SBUIIOCH ONpEENICHHE aH-
TPOIIOMETPUYECKUX W (DU3MUECKHUX TOKa3aTesei,

17



a Takke (PYHKIMOHAJIBHOIO COCTOSIHHS CEpJICYHO-
COCYJIUCTOH CHUCTEMBI Y CIIOPTCMEHOB MPH BBICOKOH
(usnyecKol Harpyske.

O6cnenoBanucy 100 OackeTOONMCTOB B BO3pacrte
or 12 nmo 18 ner. Ha ¢one Bbicokoit dusndeckoii
Harpy3Kkd OIpEAesUINCh IOKa3areNnu Qu3nyec-
KOTO pPa3BUTHS MW (DYHKIIMOHAIBHOTO COCTOSHUS
CepACYHO-COCYANCTON cucTeMbl (MHICKC Pydde,
¢dopmyna Ksaca, tect LllTanre, Tect ['enun, popmy-
na Jlmmuenmtpana u Llannepa, unaexc Ketne, un-
Jiekc Munyspa, unnaekc Iunnbe).
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BrisgBIeHO CcTaTUCTUUYECKHU JOCTOBEPHOC IMOBBINIC-
HHUEC YaCTOTHI ITYJIbCAa U JbIXaHUs. I/I3y‘ICHI/IC aMIlINu-
TYIHBIX TIAPaMETPOB CEPACYHOTO LIUKJIA Y OackeT0o-
JIMCTOB, J10 U TTOCIIe PU3MUYECKOI HAaTrPy3KH, ITOKA3aII0
HHU3KYIO a1alTalllI0 CEPICIHO-COCYIUCTON CUCTEMBI
Ha (PU3UYECKYIO HATPY3KY.

YcTaHOBJIEHO, UTO JUIsl PEBEHIIMH TaTOJIOTHIECKUX
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Tennis is among the most popular sports throughout
the world. The number of recreational and profes-
sional players is continually increasing. It has been
roughly estimated that more than 35 million people
are actively engaged in USA and more than 5 millions
do it frequently. So is in Europe where millions play
regularly, and a number of young players increases
systematically. In Poland, more than 2500 children
take part in the official tournaments each year. Some
of them has become the elite players enrolled in the of-
ficial rankings, including the national singles ranking
and International Tennis Federation’s Junior Circuit
ranking (ITFJC). Tennis provides a tremendously ef-
fective fitness activity with a versatile motion patterns,
diverse intensities, tempos, strokes and prolonged
physical performance given the potential variability
in games per match, sets per match, and matches per
tournament [19]. Regular tennis players experience
a variety of health-related benefits, from improved
cardiovascular, musculoskeletal, and metabolic func-
tions, to ameliorated agility, coordination, and even
management of stress and anxiety.

There is a substantial data on physiological demands
in regular adult tennis players [8]. Recently, there
has been a growing interest in young elite tennis
representatives and factors influencing their physical
performance, but only a few data has been already
published. The still open issue is the relationship be-
tween body growth and physical capacity or specific
technical skills within young players, even though it
would appear particularly essential for effective train-
ing, as the puberty is a period of most rapid and sig-
nificant changes of an organism. Elite and sometimes
recreational tennis players are involved in a sport that
applies high repetitive loads, associated with tension
overload challenge. International adolescent high
level competition has the potential to be an extremely
stressful and injurious experience [3,21]. Excessive
workload may disturb an individual development [5],
including temporal changes in the DNA strands [28].
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The appropriate physical and psychological prepara-
tion is practically verified during tennis tournaments
and consequently, in the ranking classifications. Regu-
lar monitoring of the somatic development during
adolescence combined with assessment of endurance
capacity can certainly improve future performance
and prospective for a professional career.

The present study was undertaken to evaluate the
relationships among the major antropological param-
eters, physicial capacity, and the ranking position as
an index of the temporal success.

Material and methods. Subjects Seventeen elite
level, junior female tennis players (age range 15-17
years; height 167.9+£5.4 cm; body mass 58.1+7.7 kg)
were recruited into the study. Each participant regu-
larly trained and played tennis, and was included in
the national singles ranking (positions between 1%
and 80™) and in the International Tennis Federation’s
Junior Circuit ranking (ITFJC; positions 21 to 990).
The average period of regular tennis playing was
8.6+1.1 year, and the weekly training sessions during
the six months before testing were 19-20 hr per week.
The volunteers were divided into three age-matched
groups (15 year-old, G15, n = 6; 16 year-old, G16,
n =4, and 17 year-old, G17 n = 7). The participants
and their parents were informed in detail about the
study and possible risks. Written informed consent
was given by each subject’s parents. The study was
approved by the Human Ethics Committee at Acad-
emy of Physical Education and Sport.

Anthropometric measurements Body mass (BM) and
body composition were estimated using a bioelectrical
impedance floor scale (TBF-300 Body Fat Monitor/
Scale Analyzer, Tanita, Japan) calibrated in accor-
dance with manufacturer guidelines prior to each test
session. One hour following a light breakfast, partici-
pants voided their bladder and bowels and underwent
duplicate measures while in the standing position
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recommended by the manufacturer guidelines. The
average of the two values was used for final analysis.
Assessment of the participant’s biological maturity level
was completed using the biological age determination
method utilizing standard, gender-specific, height and
weight percentile charts as adjusted for children from
Warsaw and accepted as universal for Poland.

Aerobic capacity measurement. Maximal oxygen uptake
(VO,max) was used as an index of aerobic capacity. To
estimate VO max participants performed the 12-min
Cooper’s test [11]. Volunteers were allowed a 3-min
warm up. Then a 12-min run was performed individu-
ally on an outdoor tartan running track in a way to cover
a possibly long distance within the given time limit.
After a call of “ready” the exercise began from a stand-
ing start. When the run time elapsed the final position
of each participant was marked on the running track.
The run distance, approximated to the nearest 5 m, was
recorded. The test was conducted only once. Maxi-
mal oxygen uptake was calculated using the formula
VO,max=0.0268(distance, meters)-11.3.

Anaerobic power measurement. Participants per-
formed the Wingate anaerobic power test (WAnT) on
amechanically-braked cycle ergometer (884E Sprint
Bike, Monark, Sweden) according to the modified
Bar-Or procedure [32]. The testing session started
with a standardized 5-min warm up cycling at 1.0
Wkg, " including two all-out sprints lasting 3-5s
each, against the resistance used for the test. Follow-
ing a 5-min rest, the WAnT began from a stationary
seated position with a right foot placed onto the er-
gometer pedal fixed at approximately 45 degrees as
previously described [20]. While got ready to start
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up, the participants were instructed to maximally ac-
celerate their pedaling rate. Then they were verbally
encouraged to maintain this pedaling cadence in a
seated position as long as possible throughout the
15s test. Usually, at the very beginning of the test
and also within the last seconds of the challenge most
participants were unable to maintain seated position.
Pedaling at standing position helped overcome the
resistance and to achieve the maximal pedaling rate.
A flywheel resistance was 0.075 kgkg, "' (corre-
sponding to 7.5% of each individual’s BM) and was
applied at the onset of the WANT. The basic anaerobic
parameters were determined from the 15s Wingate
sprint data for each participant using the Multi Cy-
clo Ergometer System (MCE v 5.1 Software, Sport
Institute, Warsaw, Poland).

Blood samples were collected from an antecubital vein
before and after the WAnT procedure. The blood was
deproteinized by the addition of ice cold 0.4 M perchloric
acid. After being thoroughly mixed, the samples were
centrifuged at 12,000g for 10 min. Blood lactate was
determined using a standard Randox (UK) kit based
on the lactate oxidase method (LC2389); assays were
performed on a Cecil CE9200 spectrophotometer.

Statistical analyses were performed using Statistica
9.0 for Windows. Data are expressed as mean values
+ SD. The difference between the mean values among
groups was evaluated with analysis of variance (ANO-
VA), with use of F- test for post hoc comparisons.
Pearson linear regression was calculated to evaluate
correlations between the tested variables, including
analysis of trend related to age. Statistical significance
was set at p<0.05.

Table 1. Characteristics of the female tennis players

Variable G15 Gl16 G17 All
(n=6) (n=4) (n=7) (n=17)

Height (cm) 164.0+6.3 169.2+2.4 170.4+4 .4 167.9+5.4
Biological age of height (percentile) 54.6+£31.3 73.2+6.3 77.2+23.5 68.3+£25.1
Weight (kg) 52.8+6.8 59.249,6 62.0+£5.3 58.0+£7.7
Biological age of weight (percentile) 55.0 £18.9 71.0+£11.0 72.0+20.0 65.8+18.8
FFM (kg) 42.7+3.8 44 4435 47.6+£3.6 45.1+4.1
Fat % 18.3+2.8 23.8+£8.4 22.7£3.2 21.0£5.0
Fat (kg) 10.0+£2.9 14.6+6.7 14.1£2.9 12.84+4.3
BMI (kg/m?) 9.4£1.8 20.6£3.0 21.3£1.8 20.4+2.1
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FFM = free fat mass, BMI = body mass index

values are means = SD, G15, G16, GT17 — each category of age; Fat = fat mass,
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Results and their discussion. Detailed anthropo-
metric characteristics is presented in Table 1. There
were significant age-related trends in increase in
height, body weight, FFT (free fat mass) as well as
Fat% (Table 1). The difference between the age group
G15 and G17 was: height: +6,4 cm (+3,9%), body
weight +17,42%, FFM +11,48%, and Fat% 24,04%.
Moreover, at mean age of 15 the physical stature of
the group was close to age-matched standard, but 17-
agers tended to shift to the fourth quartile.

It is generally accepted that in the North and Central
European female population, including Poland, height
stabilizes at an average age of 15 years, although a
relevant individual variability is observed [15]. Some
girls continue to grow up regressively and reach
maximal adult height at age of 17-18, but the maxi-
mal height is usually only 2-3 c¢cm higher than at age
of 15. Intensive athletic training and competition is
related to increased metabolic demands, which in turn
may affect temporary control of growth. The rate of
individual growth is tightly linked to timing of sexual
maturation. In Poland, girls usually begin menstruat-
ing at age 12-13. Just before the puberty, the height
boosts markedly with the peak rate of body growth
to occur at approximately 12.5 years [15]. Soon, one
to two years later, body growth is compromised. In
this context, the growth spurt observed in the 15- to
17-year-old female tennis players was an unexpected
finding. The literature concerning an influence of
strenuous regular exercise on physical development
and maturation is inconsistent: deleterious or salutary
effect as well as lack of any evident effect have been
reported [16]. Eisenmann and Malina [6] stated that
intensive endurance training does not disrupt normal
growth in children or adolescents nor influences maxi-
mal height attained, although the most recent surveys
have indicated a boundary between tolerable and
excessive levels of exertion especially when coupled
with caloric limitation [7,18]. Low physical activity
and high-fat diet has been documented to promote
earlier pubescence and earlier termination of growth
[13]. On the other hand, a delay in somatic growth
and sexual maturation was well documented among
certain groups of elite female athletes, most notably
gymnasts, dancers, and long-distance runners [17].
A remarkable report was published by Claessens et
al [4] who observed delayed maturation and growth.
the median age at menarche was 15.6+2.1 yr among
a group of gymnasts, compared to 13.2£1.2 yr in the
control population. Erlandson et al. [7] argued that
regular training did not affect final adult stature. The
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point is that regular strenuous training is likely inflict
the timing of individual growth. Young gymnasts were
reported significantly shorter than tennis players and
swimmers at all chronological ages during adoles-
cence [7]. Most recent longitudinal study revealed
[18] that extensive regular training especially com-
bined with inadequate nutrition caused a growth delay
in elite young athletes, but this delay did not appear to
affect permanent adult height. Here, comparison of the
anthropological indexes of biological age: percentiles
of body weight (+30,91% G17 vs. G15) and height
(+41,39% G17 vs. G15) indicates high dynamics of
somatic growth in the observed junior elite tennis
players. Biological age expressed in percentile did not
correspond to the tennis ranking and physical capac-
ity in the whole group. Adolescent teenagers often
exhibit quite large deviations from the percentile lines
depicted at early childhood. Most of such deviations
depend on tempo of the pubertal growth spurt and is
to occur much earlier than we found in this study. The
possible explanation is that at younger age the overall
training load was high enough to suppress a standard
individual developmental pattern. Until reaching some
age (in this study it seems to be at approximately 15
years) or appropriate body weight, the rate of growth
was likely reduced. Then, on average at age 15-16, the
total exercise load was no longer strenuous enough to
be suppressive. Catch-up growth, resembling our data,
was reported in young gymnasts when their training
was temporarily reduced or stopped [27].

Interesting finding is that as much as 76,5% partici-
pants were born in the first half of year. As shown in
Tab.1 the partakers had a long training experience
(from 7,4+0,8 yr in G15 group to 10.2+1.5 y in G17
group). The majority started regular training at age 7
to 8 within groups born at the same year. The 15-17
years old partakers of this study, who became elite
junior sportsmen with a prospective for professional
career, had been initially a small proportion of chil-
dren attracted to tennis. From almost the very begin-
ning the training was competitive and selective. At a
given year of birth, children born in the beginning of
the year were bigger, stronger, and had better coor-
dination than those from late months. Since tennis is
extensively demanding in terms of applied patterns of
motion and physical capacity, the small age advantage
gave a benefit and provided a better score at a game.
The relatively younger ones could feel frustrated and
gave up. The similar personal observations were also
noted in other sport disciplines. The disparity in pro-
portion between those born in the first and the second
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part of the year indirectly support the point that regular
tennis training at the competitive level is at high risk
for overuse and implicate impaired somatic growth
and risk of injury .

The average BMI was 20.442.1 kg (m?)! (Table 1).
The observed trend for an increase in BMI with age
was statistically insignificant. The percentage level
of fat mass (Fat%) amounted to 21.0+£5.0% among
participants, while the average of the lean body mass
(FFM) ranged between 40.9 kg and 49.1 kg (45.1+4.1
kg). Both FFM and Fat% were significantly higher in
group of 17-year old partakers compared to those of 15
yr (Table 1; FFM 42.7+3.8 kg vs. 47.6+3.6 kg). High
energy expenditure may not only modify the linear
growth rate but also the relative proportions of fat-free
and fat mass [25]. In this study, neither significant
differences in the proportion between FFM and Fat%,
nor an age-related trend was observed (2.33+0.32;
1.8740,39, 2,10+0,28 — in the groups of age 15, 16,
and 17, respectively). It has been recently reviewed
that regular tennis playing appear to have positive
health benefits, including lower body fat percentages,
favorable lipid profiles, enhanced aerobic fitness, and
improved risk profile for cardiovascular morbidity
[23]. Consistently, obtained value of BMI, FFM, Fat%
were closer to the recommended standards. There was
no significant correlation between the body composi-
tion and ranking position (r = 0.1985, body weight
vs. ITFJC; r = 0.0929, height vs. ITFJC; r = 0,2093,
BMIvs. IFTJC; r=0.1882 FFM vs. ITFJC; r=0.1448,
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Fat% vs. ITFJC). The obtained data do not meet the
previous report where significant differences in height
and humeral and femoral breadths between the top
twelve and the lower ranked girls were found [26]. In
fact, the sample studied was somehow different form
our group: the tennis players were younger, up to 16
years old, and much more diversed — young tennis
players representing 28 national teams from all over
the world were enrolled.

Estimation of maximal oxygen uptake (VO max) is
considered the optimal method to assess aerobic fit-
ness. Direct measurement of oxygen uptake requires
oxygen spirometry while performing the maximal ef-
fort and difficult to employ during a regular training or
a game. Such effort needs high motivation and predis-
poses to unwanted adverse effects related to overload
and extreme stimulation of the adrenergic system. One
of the most reliable and generally approved method
of VO, max estimation, is an indirect test based on as-
sessment of maximal distance covered during 12-min
run of a track (Cooper test). It is generally accepted
that the distance assessed in the Cooper test strictly
correlates to VO, max obtained in the direct laboratory
measurements with use of the oxygen spirometry. In
case of regular tennis players the correlation is even
higher than in average population since they are well
adapted and accustomed to running. The average dis-
tance covered in the Cooper test was 2635+168 m, what,
after calculation, gave the oxygen uptake, VO,max,
59,3+4,5 mL-kg!'min' (Table 2).

Table 2. Aerobic capacity and training and ranking position

Variable G15 G16 G17 All
(n=6) (n=4) (n=7) (n=17)
VO,max (mL- kg'-min™") 59.1£3.1 61.7+4.1 58.0+5.6 59.3+4.5
Amount of playing tennis (yr) 7.4+0.8 8.3+1.0 10.2£1.5 8.6%1.1
Training (hour/week) 20.4+1.4 19.0+1.5 23.4+2.2 20.9+1.7
NRP (range of group) 3-80 1-24 1-11 1-80
IRPIJC (range of group) 245-990 21-713 53-800 21-990

values are means £ SD, G15, G16, GT17 — each category of age; NRP- national ranking position,
IRPJC — international ranking position (ITF) Values are not different significantly between groups

The revealed aerobic capacity is excellent in terms
of the population base grading of the test, where the
highest grade is accounted for VO,max above 54
mL-kg''min". The average VO,max is not only much
higher than the gender and age-matched population
standards, which are between 39 - 45 mL-kg!-min‘,
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[14,30] but also are superior to the respective recom-
mendations of the International Tennis Federation for
this age category and gender: 2560 m and 51,5 mL-
kg'-min". The specific VO,max is age dependent. In
early childhood VO, max increases earlier in females
but is of greater magnitude in males. Girls usually at-
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tain the peak VO, max at ages 11-13. Then, in contrary
to boys, who maintain their peak for the next 5 -10
years, VO, max tends to decrease progressively [10]
that is linked to the accumulation of adolescent fat
and low physical activity. The interesting finding in
the present study is lack of significant differences in
VO, max among the age-matched groups (59,1+3.1;
61.7+4.1, and 58.0+£5.6 mL- kg''min™' ,G15, G16, G17
groups, respectively), despite a significant increase in
body weight and Fat?o (Table 1). Such profile of VO, max
is supposed to reflect the delayed growth spurt and may
implicate delayed assessment of peak aerobic capacity.
Prolonged longitudinal observation initiated before
puberty are needed to confirm the hypothesis.

The position in the ITFJC was related to VO, max,
as shown by a significant negative correlation (r
=-0,6822; p=0,0025). It should be emphasized that
this is probably the first evidence of the relationship
between aerobic capacity and sport success among
the adolescent female elite tennis players. Two earlier
reports, where congruent conclusion were drawn,
referred to adult men [2], or young boys [24]. Our
observation is intriguing since a dominant pattern
of exercise during tennis game or match consists
in series of short bouts with a high involvement

of anaerobic metabolism. Compared to continuous
running exercise at a similar oxygen output, tennis
play was evidenced to highly involve glycolysis,
glycogenolysis and phosphagen metabolism [9].
On the other hand, the aerobic metabolism rate is of
crucial importance during the rest periods at a game
for fast replenishment of the muscle phosphagen.
Having diverse exertional intensities as tennis game
does, efficient aerobic component enables players to
maintain performance at effective level.

Average values of the anaerobic capacity parameters
obtained from Wingate test are shown in Table 3. The
Maximal Power (Wkg') and related Work Output
(Jkg') were relatively low, compared to the reference
of trained athletes (Maximal Power below 10 Wkg™!,
Work Output below 200 J'kg!) [29] and corresponded
to those obtained by the untrained. There were no
significant differences in Maximal Power and Work
Output among the age-matched groups. In the whole
group, the Maximal Power and Work Output were
proportional to the anthropological indexes: BMI
(r=0.5190, p=0.0328; r=0.7191, p=0.0011; respec-
tively, n=17) and lean body mass (FFM; r=0.4926, p
=0.0445;r=0.5952,p=0.0118; respectively,n=17),
but not Fat% (r = 0.1546, and r = 0,3381, NS).

Table 3. Indexes of Wingate anaerobic test

Variable G15 G16 G17 All

(n=6) (n=4) (n=7) (n=17)

Max Power (W-kg™') 9.2+0.9 9.0£1.0 9.4+0.4 9.3+0.8
Work output (J-kg™") 122.0+13.5 119.0+£14.8 125.5+5.8 122.7+10.9.

Time to max Power (s) 6.9£2.4 6.6+2.7 5.5€2.7 6.2+£2.5

Time at max Power (s) 5.6£2.6 4.1+1.0 4.5+1.3 4.8+1.8

LA, (mmol-L™) 0.8+0.3 1.0+0.1 0.940.1 0.9+0.2

direetly after Wingate (TUMOL-L™) 9.6+2.2 9.6+2.6 10.7£2.6 10.0+£2.4

viues are means £ SD, G15, G16, G17 — each category of age

Procedure of Wingate test was followed in full-
resistance conditions [32]. Consequently, the play-
ers reached the maximal power between 5th and 8th
second and maintained it for the next 3-6 seconds.
There were no significant differences in the time
needed for assessment maximal power (Time to max
Power) and duration of maintaining the peak power
(Time at max Power) among the age-matched groups,
although significant trend towards decreasing the both
times with age were noted. Exclusively in G15 group
Time to max Power was positively linked to BMI (r=
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0.8136,p=0,0489 ), FFM (r=0.8558, p=0.0297), and
Fat% (r = 0.8207, p = 0.0453), whereas in the other
groups there was irrelevant tendency toward a nega-
tive correlation. In each group Time at max Power
was in somewhat inversely related to BMI, FFM,
and Fat%, although the significant correlations were
disclosed in the whole group for BMI (r = -0.6808, p
=0.026, and Fat% (r =-0,5517, p =0.0220), whereas
in the particular age-matched groups the relevant
correlations were observed in case of BMI in group
G15(r=-0.9706, p=10.0013), and in case of Fat% in
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group G17 (r=-0.8604, p=0.0129). Neither between
VO, max nor the international ranking position (ITFJC)
and the indexes of Wingate test correlations were ob-
served, as confirmed by irrelevant significance (p>0.1)
of the correlation coefficients in the whole group and
in particular age groups. Regular endurance training is
known to induce an in improvement of aerobic capac-
ity. Depending on the mode of training, its duration and
employed motion patterns, intense aerobic exercise is
likely to compromise the maximal speed, agility, and
sometimes in anaerobic capacity. Tennis training and
game consist of short bouts of repetitive intervals, with
use of high proportion of anaerobic metabolism, includ-
ing high proportion of phosphagen utilization. Thus,
the observed lack of correlation between anaerobic
parameters obtained from Wingate test and VO max is
not surprising. On the other hand, adaptive responses to
any training form in prepubertal children do not differ-
entiate specific pathway of energy metabolism, so that
training results in either increase in aerobic capacity or
in anaerobic fitness [22]. Consequently in boys and girls
at age 7-12 maximal oxygen uptake is closely related
to maximal power output [1]. This was evidently not
the case in our study: high aerobic capacity was as-
sociated with low anaerobic indexes. As revealed by
regression analysis the important factor was somatic
development, especially related to muscles (FFM).
The higher BMI, FFM, the higher maximal power
was generated, the longer time was needed to assess
to maximal power output. Blood lactic acid (LA)
concentration was virtually at a basal level (0.8+0.3
to 1.0+£0.1 mmol-L!) prior to Wingate test. Metabolic
response determined with the LA measured after the
test was prominent (Table 3), and averaged from
9.6+2.2 to 10.7+2.6 mmol-L! in the particular age
groups. The observed lactic response was lower than
that reported in boys group [31] and corresponds to
the conclusions of Jaworski [12], who reported lower
maximal activities of glycolytic and glycogenolytic
enzymes (glycogen phosphorylase, phosphofructoki-
nase PFK and lactate dehydrogenase) in females.
Although, the LA-response did not correlate to the
anthropological parameters, the time of maintenance
of maximal work output (Time at max Power), which
reflects anaerobic endurance, inversely correlated to
BMI, and Fat%. Interestingly, the lean body mass
(FFM) did not seem to be much involved.

Concluding: The unexpected substantial body growth
observed in the female group of the elite tennis players
within the age range of 15 to 17 suggests a 2 -3 year
delay of growth spurt. In terms of physical capacity,
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aerobic capacity seems to be crucial for the temporal
sport success indexed by the tennis federations rank-
ing positions. The anaerobic indexes such as maximal
power or maximal work output are apparently of mi-
nor importance. Anaerobic capacity of the elite female
adolescent tennis players, which is highly involved in
prolonged intermittent exercise of high intensity, is
related to BMI and lean body mass. The appropriate
control of the somatic stature is so prerequisite for the
sport success and future outcome.

Disclosure of funding. The study was supported by
Polish Tennis Association.
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SUMMARY

BODY COMPOSITION AND PHYSICAL CA-
PACITY OF ELITE ADOLESCENT FEMALE
TENNIS PLAYERS

'Ewa Ziemann, 2Ewelina Sledziewska, *Tomasz
Grzywacz, *Ann L. Gibson, “Tomasz H. Wierzba
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Sports Sciences, Albuguerque, NM, USA, *Medical
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Gdansk, Poland

The study was performed to evaluate relationships
among the major anthropological parameters: (body
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mass - BM, height, body mass index - BMI, lean body
mass - FFM, proportion of fat mass —Fat%), physical
capacity, and the tennis federations ranking position as
an index of the temporal sport success. Seventeen elite
female tennis players, divided into three age-matched
groups (15, 16, and 17 yr) participated in this study.
All the players had a national singles ranking (posi-
tions between 1*-80™) and in International Tennis Fed-
eration’s Junior Circuit ranking (ITFJC; 215 to 990™
position of ITF). Body composition was assessed via
bioelectrical impedance. Maximal aerobic capacity
(VO,max) was calculated from the distance covered
in 12-min run test via Cooper’s formula. Wingate test
with lactate assay was used as an index of anaerobic
capacity. There was a significant age-related trend for
an increase in BM, height, FFT, and Fat%, associated
with impressive shift of the anthropological indexes
of' body weight and height, assessed by the percentile
chart analysis. The unexpected body growth spurt evi-
dently observed between aged 15 and 17 is supposed
to reflect a delay in somatic development, related to
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extensive exercise load. Body composition did not
correlate to the ranking positions. All tested tennis
players revealed excellent aerobic capacity associated
with poor indices of anaerobic fitness. The position in
the tennis federations rankings correlated to VO, max
but not with maximal power or maximal work output
assessed by Wingate test. In the whole group the
maximal power and work output were proportional
to BMI and FFM, but not to Fat%. In conclusion, in
light of the contradictory reports concerning a possible
link between strenuous regular exercise performed by
young children and adolescent elite sportsmen our
data indicate a delayed growth spurt in the elite female
tennis players to occur between ages 15 and 17. The
other important finding in terms of prospective for
future professional career is the evident link between
aerobic capacity and ranking positions.

Key words: acrobic capacity, anaerobic capacity, ten-
nis ranking, female, adolescence, Wingate test, BMI,
lean body mass, somatic growth.

PE3IOME

COCTAB TEJA U ®PUBNYECKHUE BO3SMOXHOCTHU
SJIMTHBIX TEHHUCHUCTOK ITIOJAPOCTKOBOI'O BO3PACTA

'EBa llumann, *EBesiuna CiensueBcka, “Tomam I'p:kusay, *Iun JI. Tudcon, “Tomam I'. Buep3oa

'Bapwiasckas wkona 06uecmeeHHbIX U 2yMaHUmaphulx Hayk, omoen gusuomepanuu, Conom, Ilonvwa;
?Axademus uskyremypol u cnopma, omoen ¢uszuonocuu, I oansvck, [lonvwa;
I Vuuseepcumem Horo-Mekcuko, omoen 30pasooxpanenus, YRpajicHeHuil U CnOPmMuGHsIX HayK,
Anvbyrepre, CLLA; *I' 0anbckuii meouyunckuil ynugepcumen, omoen gusuonoeuu, Ilonvwa

Lenbro nccnenoBanust SBUIIOCH OTIpe/iesieHUe B3alMO-
CBsI3M OCHOBHBIX aHTPOIIOJIOTMYCCKHUX IMapaMETPOB
(macca Tena - MT, BbIcoTa, HHIEKC Macchl Teja -
HUMT, xynoba, nedunut maccel Tena - JIMT, yaenb-
HBIH Bec JKUpa B Macce Tena - Fat%) ¢ pusnueckumu
BO3MOXHOCTAMHU U peﬁTHHFOM 110 JaHHBIM TCHHUC-
HBIX (eaepanuii (B KauecTBe MHACKCA BPEMEHHOTO
CTIIOPTHBHOTO ycriexa). B rccnenoBanum yuactBoBain
CEMHaAUaTh 3JIMTHBIX TCHHUCHUCTOK, KOTOPBIC 6BIJ'II/I
Mopa3/iesIeHbl Ha TPH Bo3pacTHbIE Tpymisl (15, 16,
u 17 net). HattmonanbHeli pedtunr - 1-80, pedTunr
cortacHo MexTyHapolHOW TeHHHCHOW (enepaniu
- 21-990. CocTtaB Tema OIEHUBAJICS IOCPEICTBOM
OMO3JIEKTPUUIECKOTO UMITe[jaHCca. MaKkcuManbHas
aspobHast ciocobHOCTh (VO,max) BHIMUCIIAIACEH 110
paccTosIHUIO, TOKPBITOMY Oerom 3a 12 MuHyT, 1o ¢op-
myie Cooper. Tect Wingate ¢ onpe/ie/icHieM jakTaTa
HCIIOJIB30BAJICS KaK MHIIEKC aHadPOOHOI criocoOHO-
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cTu. BoisiBniena tenieHus yenuuenust MT, BbICOTHI,
JIMT, u Fat% c Bo3pacTtoM, 4TO OBIJIO CBS3aHO CO
3HAYUTEIHLHBIM U3MEHEHUEM aHTPOMOJOTHICCKUX
HWHJIEKCOB MAcCChI T€Jla W BBICOTHI, OTPEICIISICMBIX
MEPIICHTUIHHBIMU TabuamMu. HeoxkuaanHetii crrypt
pocta, oOHapyXEHHBIN B Bo3pacTe MeXIy 15 u 17
TOJaMH, BUAUMO, OTPAKACT MPEABITYIIYIO 3aICPKKY
COMaTHYECKOTO Pa3BUTHS, CBSI3aHHYIO C TSHKEI0H (hu-
3UYeCcKOr Harpy3koit. CocTaB Tena He KOppeaupoBa
C peUTHHroM. Bce TEHHUCUCTKH MTOKA3aJId IIPEBOC-
XOJTHBIC a’pOOHBIC BO3MOXXHOCTH, a aHAIPOOHBIE
WHJICKCHI OBUIM HU3KHE. PEUTHHTH KOppENnupoBain
¢ VO, max, 0HaKo HE ¢ MAKCUMAIIbHOM MOIIBIO UJTH
MaKCUMaJIbHON MPOAyKIHEH paboOTHI, OIICHEHHOU
tectoM Wingate. MakcumalibHasi MOIIb U ITPOTYKITUS
pabots1 66utH portopronanbuel UMT u JIMT, Ho He
Fat%. B cBeTe mpoTHBOpeUaInX COOOICHUH ClieIyeT
OTMETHTD, YTO HAIIIU JAHHBIC YKA3hIBAIOT OTCPOUCH-
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HBIH CITypT POCTa y SIIUTHBIX TCHHUCHUCTOK B BO3pac-
Te Mexay 15 u 17 rogamu. Eme ogHuM 3HAYUMBIM
BBIBOJIOM SIBJISIETCS OOHAPYKCHUE OYCBUJIHOM CBSI3U
MEXJ1y a3pOOHBIMU BO3MOXKHOCTSIMH U PEUTHHIOM,
4T0, 0€3yCIOBHO, UMEET 3HAYCHHUE JIJISl TPOTHO3UPO-
BaHUSI TOTCHITUATBHBIX CIIOPTHUBHBIX YCIIEXOB.
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VARIABLE PROFILE OF INDIVIDUAL HEART RATE RESPONSES
TO COLD WATER IMMERSION APNEA IN HEALTHY LATE ADOLESCENT MEN

12Tomasz H. Wierzba, 2Pawel Musial, ZHanna Cwikalowska

Warsaw School of Social Sciences and Humanities, Department of Physiotherapy, Sopot, Poland;
’Medical University of Gdansk, Department of Physiology, Poland

The diving reflex is a cardiorespiratory response rou-
tinely used by marine mammals for diving in water.
Evidence from 3000-year-old Assyrian drawings
have shown that men have practiced diving from im-
memorial time. The ancient divers would hold breath
and dive underwater to collect pearls or catch fish. At
modern times, one of the first freediving competitions
was held in 1911 when a Greek fisherman, Yorgos
Haggi Statti, dived more than 77 meters. Actually,
the deapest oficially recorded free diving attempt
was more than 200 meters and the longest duration
of static, breathless apnea was 11:35 min. The diving
response consist of bradycardia, peripheral vasocon-
striction with a prefential redistribution of blood to
vital organs: brain and heart, and is triggered by an
activation of the peripheral chemoreflex in condi-
tions of hold breathing [8,12]. The neural mecha-
nism of the response is somehow paradoxical with
a simultaneous increase in the both sympathetic
and parasympathetic components of the autonomic
cardiovascular drive. Bradycardia is mediated by
vagal activation while peripheral vasoconstriction
that increases blood pressure and shunts blood from
the extremities to the body’s core is evoked by acti-
vation sympathetic fibers. The evoked bradycardia
and blood shift are potentiated by cooling of the
face, in particular the vestibule of the nose, which
is to activate the nerve endings and receptors of the
trigeminal nerve [8].

The adaptive benefit of the response is believed to
improve survival in near-drowning [13] and more
commonly in nonspecific hypoxic conditions [8]. It
has been generally accepted that the vagally mediated
complex response: bradycardia, apnea, and selective
vasoconstriction, provides protection against drown-
ing for babies during underwater birth [21]. Cooling
face and/or breath-holding maneuvers used to be rec-
ommended to terminate paroxysmal junctional tachy-
cardias [18]. Reproducibility of the cardioinibitory
effect of the human diving response allows to employ
diving and cooling procedures in laboratory exercises
in high school and university courses [11].
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On the other hand, vagal inhibition of the cardiac pace-
maker and the heart conduction system combined with
accentuated sympathetic drive to the heart ventricles
is of high potency to induce cardiac arrhythmias. The
diving reflex is frequently considered as a pathogenic
factor of sudden infant death syndrome (SIDS). It has
been reported that rapid cooling face with cold water
or plunging into cold water can provoke severe cardiac
deceleration with involvement of central vagal nuclei
[17]. The momentary difficulties or even inability
to breathe while unexpectedly experiencing a very
cold wind blowing onto face on a winter day is one
manifestation of the apnea reflex resembling diving
response. Adults with cardiac insufficiency or babies
in this situation can be at particular risk because of
serious cardiac deceleration to happen more likely.
There has been considerably increasing interest in ac-
cidents related to cold-water immersion and drawn-
ing since related fatal incidents are among the major
causes of sudden death of both children and adults
in regions located at the seaside. For all causes of
death in teenagers in USA, the water-related inci-
dents are exceeded only by motor vehicle accidents
and cancer. Severe drawning or near-drawning ac-
cidents were reported to take place mostly in young
men in a prevalent age group between 16 and 20 years.
Most of victims were reportedly to be good swimmers
or divers and 50% accidents occurred in swimming
pools. A variety of breathhold games and diving com-
petitions, quests for greater depths and longer lasting
apneas, training procedures aimed to increase oxygen
reserve, have recently evolved, bringing the partici-
pants at increased high of life-threatening events. The
extent of evoked arrhythmias is difficult to predict
due to high interindividual variability. The diving
response is age- and experience dependent, and
is highly pronounced in children 4 -12 month of
age, when it have survival value during hypoxic
episodes proximal to birth [7,23]. The heart rate
response weakens with advancing age and is more
marked among habitual breath-hold divers than
nondivers [23]. Less is known about the cardiac
response to diving in teenagers who are mostly
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prone to unexpected diving experiments and related
complications.

The study was performed to the investigate the heart
rate response to controlled breath-hold diving in cold
water in young healthy late adolescents.

Material and methods. Twenty healthy male vol-
unteers, physiotherapy students were studied. Age
(18,9+0,9 yr), weight (72.0£10,5 kg), and height
(177.0£6,1 cm) ranged 17.5-20.4 yr, 59.0-94.0 kg,
and 165-188 cm, respectively. All subjects declared
to carry on regular physical activity lasting at least
2 hr daily, six of them played regularly football at a
level of amateur competition, but all had no previous
experience with professional sport, prolonged diving
or breath holding. The experimental protocol was
conducted in conformity with the principles of the
Declaration of Helsinki and was based on a labora-
tory teaching experiments performed at the Medical
University of Gdansk for more than 40 years. All
subjects signed their informed consent after receiving
a detailed description of the procedure, including a
description of potential risks.

All tests were conducted at room temperature 22-
25°C. The subjects was leaning over the lab bench
with elbows resting on the lab bench and the head
down. ECG electrodes were first placed on a both
arms and ankles to assess the classical ECG leads
and were connected to a conventional 3-channel
ECG recorder (Aspel, Poland). After 5 min rest, ECG
signal was recorded at 50 mm/s speed. Thereafter
each subject was instructed how to perform the ex-
periment. Cold tap water (8-10°C) was poured into
a plastic container positioned against the subject. To
examine the effect of breath-holding diving apnea on
heart rate (HR), the subject was asked to hold breath,
immerse his face into water and to persist in such
position as long as possible. ECG was continuously
recorded prior to and during water immersion. ECG
recordings were enlarged for possibly accurate assess-
ment of RR intervals to obtain beat-by-beat HR and
also for identification of P waves and PR intervals.
Time series of beat-to-beat HR calculated from RR
intervals were analyzed with use GraphPad Prism
software (GraphPad Software, Inc., Tulsa, USA)
for curve fitting. A decreasing function with a single
phase exponential or two-phase exponential decay
curve were computed. The quality of curve fitting was
judged by calculating the coefficient of determination
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(r?). Fitting the curves started from the maximum HR
(HR_)and ended with points at which HR stabilizes
(HR__). In some cases lower HR values exceeding
the general HR trend were eventually noted (HR )
during the apnea recording. For the monoexponential
decay the equation: Y =Spaneexp(-t*X) + Plateau was
employed, that starts at Span+Plateau (HR _ -HR )
and decays to plateau (HR ) with a rate constant t.
Whenever 12 calculated form the monoexponential
decay curve was lower by more than 0,05 from the
plot of the two-phase curve the latter was considered
appropriate. For the two phase HR decline the equa-
tion Y=Span *exp(-t *X) + Span_* exp(-t,°X) + Pla-
teau, that starts at Span +Span,+Plateau and decays
to Plateau with rate constantst, and t,.

All values are expressed as mean + SD. For compari-
sons between two groups representing the monoex-
ponential HR decline at t and also the two-phase HR
decay curves at T, andt, Student t test was employed.
Relationships between pairs of variables were tested
with Pearson linear regression method. P < 0.05 was
considered significant.

Results and their discussion. All subjects but one
completed the protocol. In one case the experiment
was rapidly terminated by the laboratory staff in 40.4
s of diving when a pair of heterogenous ventricular
extrasystolic beats were observed, so that values of
HR_, diving time (t), t . . were not assessed in
this case for further analysis. Mean values of the ma-
jor variables are shown in Table. Average diving time
(t,) was 77.5 £ 10.5 s, ranging from 61.7 to 95.4 s. For
majority of untrained people holding breath for several
seconds is easy, although prolonged apnea, lasting more
than 1 min usually makes problem. The time score in this
study correspond to average oxygen reserve remained
in lungs for some time during apnea and its pool in red
blood cell hemoglobin and muscle mioglobin.

Bradycardia occurred for every subject. In some
earlier reports diving not always induced a reliable
heart rate reduction [11]. Heek et al. observed that in
only about 66% volunteers HR was reduced after sub-
mersion [10]. Diving induced bradycardia is in most
literature data a regular reflex response to decrease
pulse rate in a normal individual by 10 to 30 percent
and sometimes by more than 50 percent in profession-
ally trained free divers [26]. Here, the average HR
reduction from the basal level (HR ) was 35.6+12.6%,
ranging from 10.7 to 54.6%. Relatively big response
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observed in the present study may be related to a
relevant temperature contrast during immersion.
Cool water is known to promote the cardiodepressive
reaction, which is highly dependent on stimulation
of superficially located nerve endings of ethmoidal
branches of the trigeminal nerve [22]. Tremendous
asymptomatic bradycardia (temporarily below 6
beats/min) induced by apnea with cold-water face
immersion has been previously documented [14].
Quite long duration of the voluntary apnea seems
to play a minor role as heart rate stabilized (t,,_ )
almost 23 s prior to termination of an average water
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immersion (Table). Maximal bradycardic response
was reported to occur before 40 s of breath-hold
apnea in both adults and 11-14 yr old children
[9,20]. Highly pronounced diving reflex which is
to slow temporary metabolic demands, and pref-
erentially provides brain with blood supply, often
explains why children who have been submerged
in cold water long periods of time have survived.
In general, such adaptation has not been attributed
to late adolescents but it may also be protective in
some significant extent to lengthen the time before
the onset of serious hypoxic damage.

Table. Characteristics of the basal variables related to the immersion apnea test

. All Group I Group IT P
Variable N=20 N=8 N=12 Tvs. 10
22.842.9 23.5£3.0 223428
2
BMI (kg/m’) (18.8-28.4) (18.8-27.8) (18.3-28.4) NS
. 747453 77.5+4.8 72.84.9
-1
HR, [min”] (66.4-85.9) (71.5-85.9) (66.4-81.0) 0.045
. 92.2+15.0 96.915.5 89.0+14.6
-1
HR,; [min"] (73.9-125.0) (79.0-125.0) (73.9-117.7) NS
L 78.0£10.5 76.6211.1 78.8210.6
Diving time (t,) [s] (61.7-95.4) (61.7-93.0) (62.7-95.4) NS
. 107.8+18.0 107.5420.1 108.1£17.5
-1
HR e [min] (83.6-150.7) (83.6-150.7) (84.3-140.5) NS
. 33.2+16.8 29.9+18.8 35.3£15.9
_ -1
A (HR e~ HR,) [min] (10.0-68.8) (10.8-68.8) (10.0-59.8) NS
, 15.5410.3 20.7+14.3 12.144.5 NS
time HR (t,,,,) [s] (0.0-43.4) (0.0-43.4) (4.9-17.8) 0.0636
. 47.749.0 50.6£10.3 45.9+8.1
-1
HR,, [min] (36.3-65.0) (39.0-65.0) (36.3-57.8) NS
. 22.2421.4 30.5425.2 16.7+17.5
. -1
A (HR,,, — HR,) [min”] (-5.0-82.0) (-5.0-82.0) (0.1-48.9) NS
. 55.2+16.1 53.8+14.4 56.0£17.6
time HR ., (tpgay) 5] (19.5-77.8) (36.7-77.8) (19.5-77.8) NS
22.5£10.3 31.3+11.4 16.6+2.8*
B
T s (12.5-45.2) (15.3-45.2) (12.5-20.1) 0.00043
] 10.3+4.2
1 (4.6-20.3)
o] 25.5+10.1
K (11.3-42.5)

Abbreviations: HR ) basal heart rate; HR, - HR at the onset of immersion; Diving time — the overall time
of breath-hold immersion; HR - maximal HR at the onset of immersion; t,,, — time from the onset

of immersion to assessement of ﬁ%;n;rﬁer the initial increase in HR; HR , — Stablﬁgzed HR value reflecting
maximal bardycardic response; t,, . — time from the onset of immersion to the final HR stabilization during
the apnea, t, T, - constant rates of HR of the two-phase exponential HR decrease.
*In group 11 the two-phase exponential decay curve is best estimation of the function of HR decrease, al-
though the coefficients of determination 1’ > 0.7 for the monoexponential function was also significant and

so T from such model was used for the comparison
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The onset and time course of bradycardia is influenced
by many factors such as water temperature, lung vol-
ume, physical conditioning, preceded hyperventila-
tion, body movements and body position in the water
and psychological status.

The mean onset latency (t,,,), assessed by time from
the onset of immersion to the beginning of HR reduc-
tion (HR; Table) was 15.5+10.3 s (range 0-43.4s),
whereas the maximal bradycardia (t,, ) was seen at
55.2+16.1 s, ranging from 19.5 to 77.8 s. The latter
was evidently longer from the average 34.7 s respons-
es described originally by Guyton in older individuals
[9]. The duration of latency depends on a reference
baseline HR value. In this study an average HR re-
corded at least 5 min prior to the apnea, in a possible
non-embarassing conditions was taken as reference.
The point is that majority of volunteers exhibited a
gradual increase in HR while being instructed about
the diving procedure just before its beginning, so that
there was no reliable reference values at the onset of
apnea. Pre-immersion or pre-breath-holding increase
in HR has been already described in adults [15,26].
Anticipating the dive is supposed to transiently facili-
tate the sympathetic drive to increase HR. Such early
HR acceleration have also been reported for diving
mammals [3].

In most subjects the pre-immersion increase in HR
kept increasing within the first seconds of immersion
to reach in 3.243.0 s (range 0-9.2 s) the maximal HR
(HR_ ) 33.2£16.8 min" higher from HR (Table).
The observed initial increase in HR (up to 108.1+£7.5
min"') means average 44.5+21.8% gain from HR .
The response was twice as big as those reported in
the previously trained 11-14 year-old group, and even
much more higher than in adults [27]. The observed
agitation would rather be expected in younger naive
individuals in whom fear and facial stimulation with
cool water might extensively stimulate an initial
transient tachycardia [20,5]. HR _ and latency (t,, )
determined the bradycardic response as shown by
significant inverse correlation with maximal decrease
of HR (r=-0.6575; P=0.02 and r=-0.5807; P=0.048,
respectively). This finding is compatible with the
assumption that the higher metabolic rate, the faster
hypoxia develops to evoke more pronounced reflex
cardioinhibitory response. It has been suggested that
any excitation wherever comes from: emotions, exer-
cise, etc., resulting in vagal inhibition and a increase
of sympathetic outflow, facilitates faster and marked
development of bradycardia [3,6,14,23]. More pro-
© GMN

nounce diving response has been evidenced during
exercise than during rest [26,28]. Vagal inhibition
of atrioventricular conduction combined with sym-
pathetically induced enhancement of automaticity in
other secondary latent pacemakers would highly in-
crease risk for ectopic beats when apnea was preceded
by exercise [25]. Consistently, the remarkable sudden
drop in HR from more than 100 to about 40 beats/min
associated with the occurrence of potentially danger-
ous pair of heterogenic ventricular ectopic beats was
observed in one of our subjects (Fig. 2; #17) who
exhibited the highest increase in HR at the onset of
the water immersion and whose diving attempt was
terminated at the moment.

A trend of HR changes prior to and during water im-

mersion is depicted in Fig.1.

120
HR [min -]

100,
~'l
A
g

I e S I
72,8 +4,9 min ‘60

40 1=225+103s"

tp=78.0+105s
20.

tursab =55.2 £16.1's
Time [s]

10 0 20 40 60 80 100

Fig. 1. Averaged time course of beat-to-beat heart rate
before and during the apneic water immersion green
dot and the respective dashed line — represent mean +
SD of'the basal HR (HR ) at least 5 min before diving,
black dots are averaged values of HR at given time;
grey line represents an averaged trend of HR before
and during the immersion.

T - constant rate of HR decrease described by the
monoexponential function; t, - time of immersion,
t — time from the onset of immersion to the final

HRstab

HR stabilization during the apnea

The impressive increase in HR at the onset of the
apnea was turned to the bradycardic response to reach
a lower HR limit in 55.2 + 16.1 s of the immersion.
The averaged curve of HR decline well fit to mono-
exponential decay with a rate constant t 22.5 £ 10.3
s'l. The kinetics of the response was somehow slower
from the averaged bradycardic response calculated in
the most recent metanalysis, included 205 subjects,
in the age range 19 -25, who performed trials under
apnea and face immersion conditions, where HR mo-
noexponentially decreased with 1 =10.4 s [4].
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Fig. 2. Selection of the individual time courses of beat-to-beat heart rate before and during the apneic water
immersion, where the bradycardic response is a monoexponential function green dots and the respective
dashed line — represent mean + SD of the basal HR (HR ) at least 5 min before diving, black dots
are averaged values of HR at given time; grey line represents an averaged trend of HR before and during
the immersion. T - constant rate of HR decrease described by the monoexponential function.

Blue dots represent sinus rhythm, whereas red dots represent extrasystolic beats or junctional rhythm
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Fig. 3. Selection of the individual time courses of beat-to-beat heart rate before and during
the apneic water immersion, where the bradycardic response is the two-phase exponential function
with two rate constants T, and t,.green dots and the respective dashed line — represent mean + SD of the
basal HR (HR ) at least 5 min before diving, black dots are averaged values of HR at given time;
grey line represents an averaged trend of HR before and during the immersion. Blue dots represent sinus
rhythm, whereas red dots represent extrasystolic beats or junctional rhythm

The point is that the diving response is highly vari-
able among humans [1]. Baranova et al. have un-
derlined interindividual differences and classified
cardiovascular responses to diving into four subsets:
over-reactive, reactive, nonreactive, paradoxical [2].
A high quantative differences were also noted in
this study as shown by relatively high range of the
obtained variables (Table), such as: HR at the onset
of apnea (HR_ ), maximal HR increase at the onset

© GMN

of immersion (HR__ . —HR), time from the onset
of apnea to assessment of HR after the initial HR
increase (t,, ), time of HR stabilization at a lower
limit (t,, ..). The individual HR responses are shown

in Figs 2 and 3.

In 15 (75%) subjects the negative chronotropic effect
was not immediate. The rapid onset of the cardioin-
hibitory response exhibited subjects #1, #6, #7 (Fig. 2)
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and also #16 and #20 (Fig.3). For majority of subjects,
the response needed some latency to take place. In
12 volunteers (60%), the time course of HR decline
was more complex than the fitted monoexponential
equation; curve the coefficient of determination r2
calculated from the monoexponetial equation was
significantly lower from that assessed by function of
two phase exponential decay (Fig. 2; group II, subjects
#1 - #12). The obtained data are inconsistent with the
averaged data from the recent metaanalysis published
by Caspers et al [4], although 8 volunteers (Fig. 3;
group I, subjects #13 -20) exhibited the curve of de-
crease in HR fitted to the monoexponential function,
which corresponds to those described in the above
metanalysis. The problem in curve fitting is defin-
ing limits of the response for the given curve, and
in particular inclusion or exclusion of the time delay
from the onset of apnea to the beginning of systematic
decrease in HR. In this study, the latency was taken
into account for fitting the individual’s curve. This
was not the case when all data were summarized
(Fig. 1) where the monoexponential curve fitting is
apparently appropriate. Two phases of the negative
chronotropic response has been already identified by
Paulev et al. [19]. The initial fast parasympathetic
response was reported to depend on the input from the
high pressure baroreceptors, whereas the sympathetic
efferent activity was inflicted in the second phase of
HR reduction of lower dynamics. As shown in Table,
in Group I (monoexponential HR decay) basal HR
(HR ) was higher with a tendency towards longer time
of the initial HR increase (t,,,), and lower dynamics
of the bradycardic response. The latter comparison
was based upon the rate constant t calculated for a
monoexponential function. Although such a way of
curve fitting was not the best assessment of the HR
decrease in Group 11, the coefficients of determina-
tion 12 calculated from the monoexponential decay
model were higher than 0.7 in all subjects of Group
I1, so it should not be neglected, taking into account
significance level P<0.001 (Table) for the differences
between the both groups. The exponential HR decay
in group Il was more consistent than displayed in
Group [. In group II only subject #9 , and in lesser
extent subjects #12 and # 14 exhibited remarkable
fluctuations of HR at the early phase of the HR de-
crease, whereas a wave form of a time course of the
bradycardic response was evident at early its stage in
subjects #3, #4,# 8, and in particular in #2 of Group I
(Fig. 3). Moreover, all individuals of Group I, except
#6, exhibited pronounced fluctuations of HR in the
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late stage of the applied immersion apnea. Hypotheti-
cally, the slower (Table), one-phase kinetics of the HR
decrease induced by water immersion, that according
to Paulev et al. [19] would be attributed to a lower
inputs from high pressure baroreceptors, may result
in more unstable HR cardioinhibitory response.

A common feature of a human diving response is the
combination of bradycardia with occurrence of ecto-
pic beats, disturbances of atrioventricular (AV) con-
duction, and arrhythmias. The both groups revealed
similar occurrence of heart rhythm abnormalities.
A few episodes of supraventricular premature beats
were recorded in 8 subjects (40%), while ventricular
ectopic beats (VEB) were found in 4 (20%) during
the decrease in HR, especially at the late phase of the
apnea. In one subject (17#, Fig. 3) the apneic trial was
terminated immediately after the occurrence of pair of
heterogenic VEBs. Transient episodes of AV blocks
of the first-degree (with PR interval up to 310 ms)
occurred in 6 volunteers (30%). Three of them dis-
played also the Mobitz I second-degree AV block
characterized by a progressive prolongation of the
PR interval, that eventually turned to a regular
junctional rhythm. In 12 subjects sinus rhythm was
interfered with an escape junctional rhythm (red
dots in Figures 2 and 3). The average onset of the
junctional rhythm was at HR 42.8+4.1 beats/min, in
43.5£13.1 s of the apnea. RR intervals longer than
2 5:2.36 s and 2.76 s were recorded incidentally
in two subjects. Vagal inhibition of atrioventricular
conduction coincided with sympathetically induced
enhancement of automaticity in the ventricular la-
tent pacemakers is of increased risk for trigerring
critical cardiac events. Cardiac rhythm disturbances
were first recorded in pearl divers by Scholander et
al. in 1962 [24] and seem to be more prevalent in
dives in cool water [6]. Some of the reported fatal cas-
es were undoubtedly of cardiac origin, which, when
due to arrhythmia, were unexplainable from autopsy
findings and therefore were recorded as “drowning”.
Risks connected with breath-hold diving is not easy
to estimate due to great individual variability and de-
pendence of current disposition and diving conditions
[14]. The relevant heart rate response variability was
confirmed in the present study in which one subject
untimely terminated the protocol. Cardiac arrhythmias
were previously reported to occur immediately after
cold water immersion [16], but in the present study
this was not observed at the early phase of the apnea,
but later, after 30 s of the trial.
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In conclusion, young healthy volunteers, between
age 17.5 and 20.4, not accustomed to diving, nor
involved in regular training, exhibited an impressive
diving response characterized by non-uniform pat-
tern of the HR decrease and a high interindividual
variability. The increase in HR was followed by its
gradual decrease to a final limit of the response. The
evoked bradycardia and the dynamics of its develop-
ment was related to the initial, anticipatory excitation.
Disturbances of heart rhythm were observed, in one
case the recorded pair of ventricular ectopic beats
looked severe. The unquestionable potency of late
adolescents towards diving challenges, accompanied
with a vigorous emotionally driven initial cardioex-
citation, and a relevant vulnerability for arrhythmias,
should imply some educative and safety measures to
prevent from fatal outcomes.

Disclosure of funding: The study was in part sup-
ported by grant ST-36 of the Medical University of
Gdansk.
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SUMMARY

VARIABLE PROFILE OF INDIVIDUAL HEART
RATE RESPONSES TO COLD WATER IMMER-
SION APNEA IN HEALTHY LATE ADOLES-
CENT MEN

12Tomasz H. Wierzba, 2Pawel Musial,
Hanna Cwikalowska

Warsaw School of Social Sciences and Humanities,
Department of Physiotherapy, Sopot, Poland; *Medical
University of Gdansk, Department of Physiology, Poland

Holding breath combined with immersion of face in
cool water induces diving reflex consisting in brady-
cardia, peripheral vasoconstriction, and preferential
redistribution of blood to the vital organs. The individ-
ual responses are variable, highly expressed in young
children to weaken with age. Detailed assessment of
the cardiac response to diving in late adolescents who
are mostly prone to unexpected diving experiments
and related complications are of practical importance.
The study was performed to the investigate the heart
rate (HR) response to controlled breath-hold diving
in cold water in young healthy late adolescents aged
17.5 -20.4. Twenty volunteers performed a procedure
consisting in immersion of face in cold water during
possibly long breath-holding. Beat-to-beat HR was
assessed from the continuous ECG recording. Average
diving time (t,) was 77.5£10.5 s, ranging from 61.7
to 95.4 s. Apnea and face immersion induced a bipha-
sic response: an increase in HR was followed by its
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gradual decrease to reach a final limit of the response
47.749.0 beats/min at 55.2+16.1 s of dive. Within a
variable time course of the evoked responses, two
patterns of the HR decrease were distinguished: mo-
noexponential decay functions fitted best for 8 (40%)
subjects with a constant rate T 31.3+11.4 s, whereas
the 60% majority displayed a two phase negative
chronotropic effect with constant rates: t, 10.3+4.2 s
and t, 25.5+10.1 s'. The initial, anticipatory excitation
influenced the HR response: the higher was the initial
HR increase, the more pronounced was bradycardia.
Disturbances of heart rhythm were observed in major-
ity of subjects: supraventricular ectopic beats (40%),
ventricular beats (20%), I-degree AV block (30%),
II-degree Mobitz I block (15%), junctional rhythm
(60%). In one case pair of ventricular ectopic beats
looked severe and the trial was rapidly terminated. In
conclusion, the unquestionable potency of late adoles-
cents towards diving challenges, accompanied with a
vigorous emotionally driven initial cardioexcitation
meets a relevant vulnerability for arrhythmias.

Key words: diving response, bradycardia, water im-
mersion, arrhythmia, adolescence

PE3IOME

BAPUABEJIbHBIV ITPO®NUJIb UHIUBUY -
AJIBHBIX T3MEHEHUU CEPIEYHOI'O PUT-
MA ITPU AITHOD, BBI3BAHHOM IIOI'PYKE-
HHUEM B XOJIOJHYIO BOJY, Y 31OPOBBIX
IOHOILLEHN CTAPILIEIO BO3PACTA

2Tomam X. Bup:x6a, *IlaBen Mycsi,
*Xanna CBHKaJ0OBCKa

'Bapwaeckas wikonia coyuanbHulx u cyMaHumap-
HBIX HayK, Oenapmamenm ¢uzuomepanuu, Conom,
Honvwa; *Ioanbekutl MEOUYUHCKUTL YHUBEPCUMEM,
oenapmamenm ¢huzuonoeuu, Ionvuua

3aﬂep)KI/IBaHI/IC AbIXaHUs OpU OAHOBPEMCEHHOM
IMOTPYKCHUU JIMIa B XOJIOAHYIO BOAY BBLI3BIBACT
peduiekc HBIpSHUS, BCICACTBUE YEr0 BO3HUKACT
Opanukapaus, nepudeprudeckas Ba30KOHCTPHUKIIUS €
MIPEUMYIIECTBEHHBIM TepepacipeieIeHueM KpPOBH
K JKU3HCHHO BaXXHBIM OpraHaM. I/IHILI/IBI/IILyaJH)HI)Ie
HU3MCHCHUS pPa3JINYHbI, 0oJsiee CHIIBHO BBIPAXXCHLBI Y
MaJIeHbKHX JIeTel 1 ociabeBatoT ¢ BozpacToM. Kpaii-
HC BAKHO JACTAJIbHO OUCHUTL CCPACHHBIC U3MCHCHU A
IIpU HBIPSHUU Y MOAPOCTKOB CTapIIero BO3pacTa,
CKJIOHHBIX K HCOXUJAAHHBIM 3KCIICPUMCHTAaM C HBI-
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pSHUEM, BBI3BIBAIOLINM COOTBETCTBYIOIINE OCIOXK-
HeHus. MccnenoBanue ObUIO MPOBEACHO C IIENIBIO
n3ydeHus: u3sMeHeHuit cepaednoro putma (CP) npu
peryaupyeMoil 3ajiepKke JIbIXaHus IPU HBIPSIHUU B
XOJIOJIHYIO BOJTY Y FOHOIIISH. J[BajiiaTh JOOPOBOJIBIICB,
B Bo3pacte ot 17,5 10 20,4 net, npoBeiau Npoueaypy,
COCTOSIIYIO U3 MOTPYKEHHUS JIMIIA B XOJIOAHYIO BOAY C
3a/IEPKKOM JIbIXaHUS KaK MOYKHO J1oJiblie. M3MeHenus
CP onpenensy nmocpecTBOM HENPEPHIBHOM 3amicu
OKT. Cpennee Bpems HbIpsHHA (t,) PaBHAIOCH
77,5+€10,5 cek, Bappupys B mpeaenax ot 61,7 mo
95,4 cex. ATHO? U MOTPYXEHUE JIHUIA SBIAINCH
NPUYMHONW OM(a3zHBIX CABUTOB: 338 yBEIHMYCHHEM
yacToThl CP cienoBango ero mocTerneHHOE CHU-
KEHUE JI0 JOCTUKEHHUS OKOHYATEeIbHOW IpaHUIIbI
nsmenenus - 47,7+9,0 ynap/mun Ha 55,2+16,1
CeK HBIpsIHUA. bbII0 BBIAEIEHO ABa MarTepHa
cHIKeHns yacTtoTsl CP: MOHOARKCITOHEHIIMATbHOE
yMeHbIlleHne QyHKIUHU Oonbiie nmogouuio § (40%)
YYaCTHUKAM C TOCTOSSHHBIM pUTMOM T - 31,3+11,4

cek’!, Torna kak 6onpmuHCTBO (60%) MpoOsBUIN

JBYX(a30BbIi OTpHLIATENLHBIN XPOHOTPOMUYECKHHA
3} eKT ¢ TOCTOAHHBIM pUTMOM: T, - 10,3+4,2 cex!
ut -255+10,1 cex’!. HauanpHOE, 0KHIaEMOE BO3-
Oy KJIeHHE MOBIHSIIO HA MoKa3arenb 4acToThl CP:
YeM BBINIE OBIJIO HAYAJIBHOE MOBBIIIEHUE YaCTOTHI
CP, Tem cuiibHee ObLTa BhIpa)KeHa OpaguKapaus.
Hapymenus cepaedyHoro purma ObUTH OTMEUYEHBI Y
OOJBIIMHCTBA YUYACTHUKOB: HA[KEIyIOYKOBBIE K-
tonnueckue ynapsl (40%), )xenynouKoBbIE yaapbl
(20%), AV onokana I crenenu (30%), 6mokana 11
crenenu Mob6una 1 (15%), y3nosoii putm (60%).
B omHOM cnydae mapa jKeJXyZOYKOBBIX DKTOIH-
YEeCKUX yJapOB HOCHUJIA CEPbE3HBIH XapakTep,
W HCCJe0BaHME OBLIO CPOUYHO MpeKpameHo. B
3aKJIFOUCHHE CIEeAYEeT OTMETHTh, YTO yBJICUCHHUE
MOJPOCTKOB CTapuIero BO3pacTa HBIPSHHUEM H
CHIIPHOE dMOLMOHANIbHOE, HayallbHOE BO30YXK-
JICHUE cep/lla MOTYT SBUTHCS pUCK-(PaKTOpaMu
pa3BUTHUSA apUTMHH.
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BAPUABEJIBHOCTDB CEPAEYHOI'O PUTMA
Y 310POBBIX TIOAPOCTKOB U MOJIOAbBIX MY KUYUH

Uxkyacean H.H., Taounze I'A., Kpauanze U./1., HIn6anze A. /., [laraa K.H!.

Tounucckuii 20cyo0apcmeentvlil MeOUYUHCKUL YHUGepCUmen,
Tounucckuii cocydapcmeennwiii ynusepcumem um. M. J{casaxuweunu, I pysus

B nocnenxee Bpemst 00Jb110€ BHUMAHUE YACIACTCS
OLICHKE BEreTaTUBHOW HEPBHOM CUCTEMBI MOAPOCT-
KOB, KaK YHHUBEPCAJbHOMY aJalTAllMOHHOMY 3BEHY
B Peryisaunu (pU3MOIOTMYECKNUX U TaTOIOTHYECKUX
IIPOLIECCOB.

Hauano 6oyie3HM onpeensieTcs Kak sBICHUE ajar-
TAIIMOHHOTO CKaYKa B ()YHKIIMOHAJIbHBIX CHCTEMAX,
a cama 00JIe3Hb — KaK pe3yJIbTaT UCTOIICHUS a1arl-
TAIlMOHHBIX MEXaHU3MOB. V3MeHEeHHE BereTaTUB-
HOTO CTaTyca paccMaTpuBaeTCs B KAYeCTBE OJJHOTO
13 OCHOBHBIX JIOHO30JIOTHYECKUX KPUTEPUEB CO-
MaTH4eCKOro Hebmaromomyaus [2].

B psjae cnyuaeB HapyllleHHE PaBHOBECHS MEXKIY
CUMNATUYECKUM M MapacUMIATHYECKUM OTIeJIaMU
BEreTaTUBHON HEPBHOM CUCTEMbI HOCUT MO3UTHBHBIN
XapakTep W BBI3BIBACT MOOMITU3AIINIO KOMIIEHCATOP-
HBIX MEXAHU3MOB, @ B HEKOTOPBIX CIydasiX ABJISIETCS
HETaTUBHBIM IIPOIIECCOM, KOTOPBIH BbI3bIBAECT Pa3BU-
THE 3a00JICBAHIS WIIH OCIIOKHEHHUE yKE CYIIEeCTBYIO-
IIIeH MaToJIOTHH.

JI71s1 OLIEeHKHM CUMIIaTUYEeCKOM U MapacuMIaThuieckoun
AKTUBHOCTHU B HACTOSAILEE BPEMsI IIIMPOKO UCIIOJIb3Y-
€TCSI METOJ M3yUCHUS BaprabeIbHOCTH CEPACIHOTO
pUTMa, KOTOPbI UMEET BBICOKOE JIMarHOCTUYECKOE
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3Ha4YCHUEC, ITOCKOJIbKY BBIABIIACT HAJIMYNEC BETC€TaTUB-
HOTO nucbananca [1,3-5].

Lenpro uccnenoBaHus ABHIIACH CPAaBHUTENIbHAS
XapaKTepUCTHKa BapuabeIbHOCTH CEpPIeYHOTO
pUTMa y MOAPOCTKOB M 3TOPOBBIX MOJIOABIX
MY>KUHH.

Marepuana u MeToabl. B rcclieioBaHUN y4acTBO-
BaJIM 52 MOAPOCTKA MYXXCKOTO T0Jla B BO3pacTe
15-16 met u 80 MOITOABIX MYXXKYHH B BO3pacTe
18-22 roga. JInsg DOCTUIKEHUS JISTUTUMHOCTU H
C IEJIbI0 BKJIIOYEHUS YYaCTHUKOB B IMPOIECC HC-
CJe0BaHUA 3alOJHAIACh AHKETa, MO3BOJISIOMIA
KOMIIJIEKCHO OLIEHUTH COCTOSIHHUE 30POBBA (IIyIbC,
aprepuanpHOe AaBieHue - AJl, yactora u riryOnHa
nerxanust YJ1). [Tociie ankeTHpoBaHMsI KOHTUHTEHT
uccienoBanus coctaBuiu 41 moapocTok u 73
MOJIOABIX MYXX4YUH. J[aHHOE mccieqoBaHne OBLIO
HEKJIMHUYECKUM — JIJIsl 00bEKTa OHO HE MMEIIO JIHa-
THOCTHYECKOTO, JIEYe0HOTO FITH MPO(PHIAKTHIECKO-
r0 3HAY€HMsI, HOCWJIO JOOPOBOJNBHBIN XapakTep U
MIPOBOJUIIOCH ABOWHBIM CIIEMTBIM METOZOM. Y 4acT-
HUKHU ObUTH WH(OPMUPOBAHBI O IENH U METOJAX
uccnefoBanusa. OT poauTenell MOAPOCTKOB OBLIO
MOJIy4eHO MH()OPMUPOBAHHOE COIJIacHe Ha Mpo-
BEJICHHUE TaHHOTO MCCIIEIOBAHMS.
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JL11st oLileHKH BapraOeIbHOCTH CEPACYHOTO PUTMA CO-
TJIaCHO 06HlerI/IH$ITI)IM HAy4YHO-KJIMHUYCCKUM CTaH-
JapraM, pa3paboTaHHBIM 3aragHO-eBPONECHCKIMHU
1 aMCPUKAHCKHUMU CIICHUAINCTaMU, BbBIYUCIAINCH
CIIE/IIOIINE CTaTUCTUYECKHUE MapaMeTphl: CpeHee
apudmernueckoe (M), cpeaHeapupMeTHUSCKOE OT-
KJIOHeHHEe (M), cTaHgapTHoe oTkioHeHue (SDNN),
CTaHJIapTHOE OTKJIOHEHUE cpefHero 3HaueHus RR
untepBaita (SDANN).

CriekTpaibHBIN aHAJIN3 OCYIIECTBIISIICA B THAIIa30He
0,002-0,5 ri knaccuyeckoro pacrnpenencHust Oypoe.
Burocurnan 011 pa3aeneH Ha TPY YaCTOTHBIE TIOJIOCHI:
a) BeIcoKouacToTHbIE BoNHBI — (HF), oTpaxaroniue
MapacuMIaTUYECKOE 3B€HO MOAYJISAINH CepIeYHOr0
putMma; Hopma — 15-25%; 6) HU3KOUaCTOTHBIE BOJTHBI
(LF), koTopble cUMTaIOT MapKepaMu CUMIIaTHYECKOM
HEpBHOMW cUCTeMBbI (KoJiebaHue B HOpME B TIpeiesax
15-40%); B) Oonee Hu3Kko4acTOTHBIHN nrana3oH (VLF)

B HOpMeE KoJiebiercs B peaenax 15-35%, orpakaet
BJIMSIHUC BBICIIINX IICHTPOB BEreTaTUBHOM peryisanun
Ha CEpJICUYHBIA PUTM. DTH PACUETHI MO3BOJISIOT TO-
JIYUYUTh MHACKC BAaroCUMIIATUYCCKOI0O B3aMMOOTHO-
menust LF/HF.

[TpoBoANIOCH KOMIUIEKCHOE dXOKapauorpaduye-
ckoe uccaenoBanne. CTaTUCTHUECKYIO 00paboOTKy
MOJIYYCHHBIX NaHHBIX OCYHICCTBJIAIMU C NOMOIIBIO
MeTroaa BapHaHHOHHOﬁ CTaTUCTUKU, UCTTIOJIb3Yy MAKET
nporpamm Statistics v. 5,0.

Pe3ynbTarsl u ux o6cyxaenue. Pesyisrarsr oocie-
nmoBaHus 41 310poBOrO MOAPOCTKA B Bo3pacte 15-16
JeT U 73 3M0pOBBIX MOJOJBIX MYKUHUH B BO3PACTE
18-22 rona BBISIBUIIM, UTO COCTOSIHUE BaroCUMIIaTHYe-
CKOT'0 paBHOBECHS Y 00CIIEAyEMBIX JIUI] HEOANHAKOBO,
MCXOJIsl U3 3TOTO, PeUUIUEHTHI 15-16 et ObLIu pas-
JiesieHsl Ha 3 rpynisl (Tabnuna 1).

Ta@mua 1. Pacnpe()eﬂeﬂue JIUY NO COCMOAHUIO 6€cemamu6HOcO pa6HOBeCUs

I rpynna II rpynna I rpynna
cOajlaHCHPOBaHHOE npeodaaganmne
Kontunrent npeodiaganue
Ba30CHMIIATHYECKOE NMApPacUMIATHYECKOIO
CHMIIATHY€CKOro 0TAes1a
paBHOBecHe oTaeaa
noapocTku 15-16 ner 15 9 17
n=41 36,6+8% 22,0+7% 41,5+8%
Monollug,l_ezga};éc:mm 4 17 14
=73 57,5+6% 23,3+5% 19,2+4%

I rpynmna (n=15) - nuna c cbanaHCcUpOBaHHBIM Baro-
cuMmnarndeckuM paBHosecueM; Il rpynma (n=9) — ¢
YCHJICHHBIM TOHYCOM IapacUMIATHUYECKOH YacTH
BereTaTUBHON HepBHOW cuctemsl u Il rpymnna
(n=17) — ¢ ycuneHrueM MeXaHU3MOB CUMIIATHY€CKOM
perymsuun. Takum xe 00pa3oM ObUIH pa3aesieHb
Mosoasie MykuuHbl (18-22 mer) | rpynma - 42,

IT - 17, III rpynna — 14, coorBeTcTBeHHO. B moj-
poctkoBoM mepuone B | rpynne LF/HF Opin
pasen 1,8+0,07, Bo Il rpynme - 1,02+0,09, B 111
rpynmne - 2,7+0,19. Y Monoasix My>k4uH | rpymnmsl
MHJEKC BaroCHMMaTH4YE€CKOTO B3aUMOOTHOIIE-
Hus - LF/HF=1,89+0,08; Il rpymmst — 0,93+0,07, 111
rpynmsl - 3,140,13 (tabnuuna 2).

Tabnuya 2. Ilokazamenu cnekmpanbHoOU NIOMHOCIU CePOedHO20 PUmma
Y 300P0GbIX Ul 8 COCIOANHUU NOKOS

Lovimm CraTucTHYEeCKHE TTOKA3aTeJ Il

py LF% HF% VLF% LF/HF
s & I 424519 26.42.06 25.6343.05 1.8+0.07
52 T [ o 312427 34424173 24,9243 45 1,02:£0.09
g~
g =l m 45,6242 41 2046132 32,1435 2.7+0,19
-y I 4866282 25.85+1.77 254543 1.89+0.08
5 E § T 36,5435 36,6519 22,9742 0.9340.7
5 ¥ Q
S 7| m 49,043,6 15,841 35 34,9+3.8 3,1£0,13
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W3ydenne crarTuCTUUECKHX TTOKa3aTesiel BapuaOelIbHOCTH CEpICYHOTO PUTMA BBISIBUJIO CJICYIOIIYEO KapTHHY:

Tabnuya 3. Iloxazamenu 6apuaberbHOCMu cepoeuHoco pumma

I'pynnsr M SDANN SDNN
Ip. 0,68+0,14 98,0343,5 86,4+7,4
g & n=15
52z I rp
e e 0,72+0,12 92,8471 88.4+4.5
=4 = n=9
B — I rp.
0,74+0,16 96,7+4.9 85,143,9
n=17
Ip. 0.7120,12 1249, 1% 91,3453
o 3 5 n=42
22 Hen
FEq R 1rp. 0,69+0,17 1308 5% 94,494
SE9 L n=17
= = —
If:ﬁ' 0,73+0,14 12845, 7##* 96,148,3

docmogeprocmv *p<0,05, **p<0,005, ***p<0,001

[lomydeHnnsle pe3ynbTaThl elme pa3 MOATBEPIUITH
HEOJIMTHAKOBOE COCTOSTHHE BETETAaTHBHOTO PaBHOBE-
CHSl y 37I0POBBIX JIUII, 9TO OOBSCHAETCS PA3ITNIHBIMHU
(bM3UOTOTHYECKUMH TPOIIECCAMH TTOIPOCTKOBOTO
BO3pacTa. MOXXHO TpearnoaraTb, 9TO MOJA00HbBIE
CTapTOBBIE YCIOBHS MOTYT OKa3aTh BIUSHHE HA
XapakTep OTBETHBIX PEaKIuil OpraHu3Ma TpH pas-
JUYHBIX Pa3IpaKaroIiX BO3IEHCTBHUIX.

B moxpocTroBOM Bo3pacTe HaOIIOmaeTCs MPEeBaIHPO-
BaHUE CHMITaTHYECKHUX PETYyIATOPHBIX MEXaHU3MOB,
TOT/Ia KaK B 3pEJIOM BO3PACTE YaIlle BCTPEIAIOTCS JIUIIA
co cOamaHCHPOBAHHBIM COCTOSHHEM BETeTaTHBHOMN
HEPBHOW CHCTEMBI B YCIOBHAX (DPU3HOIOTUIECKOTO
TTOKOSI TIPH OTCYTCTBUH MTaTOJOTHH.
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SUMMARY

CHARACTERISTICS OF HEART RATE VARI-
ABILITY IN HEALTHY ADOLESCENTS AND
MALE ADULTS

Chkuaseli N., Tabidze G., Kvachadze 1., Tsibad-
ze A., Pagava K.

Thilisi State Medical University, Iv. Javakhishvili
Tbhilisi State University, Georgia

The primary purpose of the present article is to in-
vestigate the comparative characteristics of heart
rate variability in healthy adolescents and male
adults. The study was carried out on 41 male ado-
lescents aged 15-16 years and 73 male adults aged
18-22 years. For assessment of heart rate variability
statistical data of variability and spectral analysis of
heart rate were estimated.

Achieved results have proved once again that veg-
etative balance in healthy individuals is not identi-
cal that can be explained by various physiological
processes of adolescent age. Such start conditions
probably may affect the character of body response
to different stimulative impacts.
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The study suggests that adults tend to have the prev-
alence of sympatic regular mechanisms whereas in
mature age the cases of individuals with the bal-
anced vegetative nervous system in quiescent mode
without pathologies are much more frequent.

Key words: heart rate variability, healthy male ado-
lescents and adults.

PE3IOME

BAPUABEJIBHOCTB CEPAEYHOI'O PUTMA
Y 310POBBIX NIOAPOCTKOB U MOJIOAbBIX
MYXYUH

Ukyacenu H.H., Ta6uaze I'A., KBauanze U. 1.,
uoanze AJ., ITaraBa K.H.

Tounucckuii cocyoapcmeenHvlil MEOUYUHCKUU VHU-
sepcumem; Tounucckull 20CyO0apcmeeHublll YHUGEp-
cumem um. M. [reasaxuwsunu, I py3us

Lenpto mccnenoBanus sIBUJIACh CpaBHUTENbHAs
XapakTepUCTUKa BapuaOEIbHOCTH CEPACYHOTO
puTMa y nNOJAPpOCTKOB U 3JOPOBBIX MOJIOABIX MYiK-
yuH. O0cienoBanbl 41 MOIPOCTOK MYIKCKOTO MMOJIa
B Bo3pacTe 15-16 et u 73 MONOABIX MYKYUH B
Bospacte 18-22 net. [lnst onieHkn BapuaOeIbHOCTH
CepACHHOI'0 pUTMa BBIYUCIIAIIN CTATUCTUYCCKHUC
MoKa3aTeau BapuadelbHOCTH U MPOBOJUIH CIICK-
TPaJIbHBII AHAJIU3 PUTMA.

ITonyueHnHble pe3ynbTaTbl MOATBEPAUIN HEOIU-
HAKOBO€ COCTOSIHUE BEreTaTMBHOI'O PaBHOBECHS
y 3I0POBBIX JIHI[, YTO OOBACHSACTCS Pa3TUUYHBIMHU
(hM3UOIOTUYECKUMHU TIPOIIECCAMHU, TPOUCXOISIIIUMHU
B IMOJPOCTKOBOM BoO3pacte. MOKHO Mpeanoiararb,
YTO MOAOOHBIE CTAPTOBBIC YCIOBUS MOTYT OKa3aTh
BJIMSIHUE HA XapaKTep OTBETHBIX pEAKIIUNA OpraHu3Ma
MPY Pa3JIMYHbIX pa3Ipa’karolinuX BO3ACHCTBUSIX.

B nonpocTkoBoM Bo3pacTe HaOIIOIaeTCs PeBaInpo-
BAaHUC CUMIIATUYCCKUX PETYIATOPHLIX MEXaHU3MOB,
TOTZa KaK B 3pEJIOM BO3pacTe Yallle BCTPEYAIOTCS

cOaJIaHCUPOBAHHOE COCTOSHUE BErCTaTUBHOMN HEPB-
HOUW CHCTEMBI B YCIIOBUSAX (PU3UOIOTUIECKOTO MOKOS
MIPHU OTCYTCTBUM MATOJIOTHH.
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ADVOCATING AN AGENTIC AND POTENTIALIST VIEW TO HEALTH PSYCHOLOGY

Gian Vittorio Caprara

“Sapienza”, University of Rome, Italy

Health psychologists who believe that it is a primary
responsibility of individuals’ to chart their own way to
health should take into particular account the notions
of agency and potentials.

These two notions are crucial for reorienting psycho-
logical investigations and interventions in accordance
with new findings about human personality and the
new demands of society. In reality promoting personal
welfare requires to focus on what individuals can
become beyond what they tend to be like [7], and
societies must learn how to capitalize on their citizen’s
mental capital if they are to prosper and flourish in a
rapidly changing world [4].

Whereas the notion of agency points to the fact that
people may actively contribute to the full expression
of their natural and social endowments, the notion
of potentials highlights the fact that much of human
strengths derive from people discovering and nurtur-
ing their capacities while acknowledging environmen-
tal opportunities.

Capacities for self regulation through self reflection,
self evaluative reactions and forethought are unique
endowments of human species that allow people to
adjust cognitive, affective and behavioural responses
in order to attain personal goals and thus to exert
a considerable influence over their experience and
course of life.

People select, interpret and transform the environ-
ments they encounter, and to a great extent are respon-
sible for the full expression of their talents, as these
develop in interactions with the social context.

Environments contain resources, opportunities, and
challenges whose influence is not invariant across
people and remains latent in absence of active choice.
Even assets and strengths do not impose on individu-
als but must be actively pursued.

Ultimately people are causal agents who contribute to

the full realization of their potentials by the choices
they make.
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Thus a basic goal of agentic and potentialist views is
to shed light on the psychological systems that en-
able people to regulate their experiences and actions
and thus to contribute to the development of their
potentials.

In this regard a large body of research attest to the
merits of social cognitive theory (SCT) in providing a
firm basis for guiding research and designing psycho-
social interventions aimed at maximizing individuals’
functioning and well being.

SCT, in fact, focuses on the unique properties of
human agency that allow people to reflect on their
capabilities for action and to accord their conduct to
the pursuit of outcomes they value. Moreover SCT
points to structures and processes which enable people
to guide behaviour purposively and to chart the course
of their life.

Among mental structures that attest to the function-
ing of integrated systems capable of conferring unity,
continuity and directness to individuals’ action, the
beliefs people hold in their capability to exert control
over the events that affect their lives (self efficacy
beliefs), are pervasively influential.

A vast body of research suggest that self efficacy
beliefs are central features of human agency that
play a key role in the full realization of individuals’
potentials [2].

Unless people believe they can produce desired results
by their actions, they have little incentive to undertake
activities and seek opportunities they perceive beyond
their reach.

People who doubt their efficacy for performance tend
to avoid challenges, to withdraw when confronted
with difficulties, and to experience debilitating anxiety
when faced with setbacks. People who are confident
in their efficacy, instead, tend to commit themselves to
more challenging goals, to attribute positive outcome
to stable and controllable factors and to develop supe-
rior strategies for coping with highly complex tasks.
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Aspeople draw their sense of efficacy from dealing success-
fully with challenging experiences SCT points to mastery
experiences as effective means for boosting self efficacy.

The degree of perceived mastery varies across task
and situations; thus self efficacy beliefs do not corre-
spond to general self appraisal tendencies, but rather to
highly contextualized knowledge structures regarding
one’s own abilities to face specific challenges.

In this vein claiming the specificity of perceived self
efficacy and pursuing a multifaceted approach in the
study ofits various expressions across task, situations
and subjective states have been critical to address the
self regulatory process and mechanism from which
their properties derive.

However self efficacy beliefs do not operate in iso-
lation from one another and may generalize across
activities as people reflect on their experiences
across various settings. Moreover, people develop
interrelated beliefs about capabilities pertaining to
broad domains of functioning and beyond specific
performances and situations.

Discovering the kinds of self efficacy beliefs that exert
a higher influence in given domain of functioning, gen-
eralize more widely and are more accessible to change
is crucial to account for the unique organization of per-
sonality and to design interventions aimed at promoting
individual growth, health and well being.

In previous studies I emphasized how self efficacy
beliefs related to broad domains of functioning, like
affect and interpersonal relations, may have a funda-
mental role in well being and healthy adjustment [5].
In particular [ proposed a conceptual model in which
perceived self efficacy in handling affect, including
the management of negative and positive emotions,
influences perceived efficacy in managing interper-
sonal and social relations.

In assigning causal primacy to affect over relations
management [ reasoned that the more effectively
people can deal with their own affect, the more they
can properly handle their relationships with others,
and thus perform successfully in their diverse life
contingencies. Likewise the more people believe that
they are handling well their emotions, the more justi-
fied they are to believe they are capable to adequately
handle their relationships with others.
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Our earlier studies demonstrate that perceived self
efficacy in managing: i) negative affect associated to
despondency and irritation; ii) joy and pride; iii) and
relationships with others, contrast shyness, depres-
sion and delinquency over the course of adolescence
and is ultimately fundamental in shaping prosocial
behavior [1,3,10].

Subsequent findings with a variety of samples indi-
cated that affective self regulatory beliefs and self
efficacy beliefs in managing relationships with others
within and outside the family contribute significantly
to a latent dimension that underlies life satisfaction,
self esteem and optimism, namely positive orientation,
a dimension that proved stable over time and due to
a large genetic component [8,9,11].

In a previous editorial Taylor [ 14] pointed to the need
to develop interventions that may help people restore
their sense of self esteem, optimism and mastery about
the future as these are significantly associated with
healthy adjustment.

Recent findings suggest that this need can be met, at
least in part through mastery experiences conducive
to strengthen emotional and social efficacy [6].

Current studies focusing on change of basic traits
like the Big Five (that is: extraversion, agreeableness,
emotional stability conscientiousness and openness)
further attest to the influential role of self efficacy
beliefs in shaping basic tendencies that advocates
of dispositional approach view as the universal raw
material that defines individuals’ potential and direc-
tion [12,13].

This is particular notable since genetic and longitudi-
nal studies attest to the stability of the big five while a
vast literature documents their relations with health,
well being, social adjustment and positive functioning.
Whereas lack of agreeableness and emotional stability
has been associated to various personality disorders,
heart diseases, and depression, conscientiousness has
been associated to longevity [7].

As we know very little about effectiveness of inter-
ventions aimed at promoting the positive sides of
personality, current findings on the influence that af-
fective self regulatory and social self efficacy beliefs
may exert on stability and change of basic traits look
particularly promising.
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Atany rate, any approach to psychological interventions
aimed at building and strengthening individuals’ capaci-
ties to take care of their health and well being must meet
the earlier recommendations of Yardley and Moss [15]
who urged the identification of psychological mediators
and moderators of intervention outcomes.

Agentic self beliefs in the domain of affect and interper-
sonal relations may represent fundamental psychological
mediators and moderators, that significantly contribute
to turn largely inherited tendencies and predispositions
into proper views, feelings, goals and performances.

Itis worth noting that genetic endowment accord more with
epigenetic probabilism than with mechanistic determinism.
Thus positive orientation and basic traits may be thought
of as potentials the realization of which largely depends on
individual’s capacity to master their own experiences.

Social cognitive theory and practice provide unique
directions to identify the strategies more suitable to
promote individual flourishing by enabling people to
make choices and to engage in pursuits that mostly
serve to their growth, health and well-being.
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SUMMARY

ADVOCATING AN AGENTIC AND POTEN-
TIALIST VIEW TO HEALTH PSYCHOLOGY

Gian Vittorio Caprara
“Sapienza”, University of Rome, Italy

The article covers the notions of agency and poten-
tials, social cognitive theory (SCT), their definition
and importance for the health. These two notions are
crucial for reorienting psychological investigations
and interventions in accordance with new findings
about human personality and the new demands of



GEORGIAN MEDICAL NEWS
No 7-8 (196-197) 2011

society. The notion of agency points to the fact that
people may actively contribute to the full expression
of their natural and social endowments, the notion
of potentials highlights the fact that much of human
strengths derive from people discovering and nurturing
their capacities while acknowledging environmental
opportunities. A basic goal of agentic and potentialist
views is to shed light on the psychological systems
that enable people to regulate their experiences and
actions and thus to contribute to the development of
their potentials. In this regard a large body of research
attest to the merits of social cognitive theory (SCT) in
providing a firm basis for guiding research and design-
ing psychosocial interventions aimed at maximizing
individuals’ functioning and well being. SCT focuses
on the unique properties of human agency that allow
people to reflect on their capabilities for action and to
accord their conduct to the pursuit of outcomes they
value, and points to structures and processes which
enable people to guide behaviour purposively and to
chart the course of their life. Social cognitive theory
and practice provide unique directions to identify
the strategies more suitable to promote individual
flourishing by enabling people to make choices and to
engage in pursuits that mostly serve to their growth,
health and well-being.

Key words: Health psychology, agency, potential,
social cognitive theory.

PE3IOME

OTCTAUBASI B3LIUISII HA TICUXOJIOTHIO
310POBbSI KAK JENICTBUE U MTIOTEHLIMAJT

Jxan Burropno Kanpapa
Pumcxuii ynusepcumem “Sapienza”, Umanus

B crarbe aHanmm3upyroTcs COIMANbHO KOTHUTHBHAS
TEOpUs] U TaKWe IMOHATHS KakK JeSITeNbHOCTh U TI0-
TeHILMAJ, Ja€Tcsd WX ONpeJefieHne; yKa3bIBaeTcs Ha
MX 3HaYUMOCTh B KOHTEKCTE IICHXOJIOTUH 30POBbS.
KoruutusHbIM npoueccamM, 00ecreunBaroiM MEeH-
TaNbHBIA CaMOKOHTPOJIb U caM03()(HEeKTHBHOCTD
JUYHOCTH, OTBOIUTCS OCO0OE MECTO B COBMECT-
HOM B3aUMOJEHCTBUU M B3aUMOBJIHMSHUU CPEIBI,
MOBEJICHUSI U JTMYHOCTHBIX (pakTopoB. OTMeEdaeTcs
OCHOBOIIOJIArarollee 3HaYCHUE MTOHATHH JEHCTBUE U
MTOTEHIHAIT JIJIS TIEPEOPUEHTAIINH TICUXOJIOTMYECKUX
WCCIIEZIOBAaHUN U MHTEPBEHIMH (BMEIIAaTeNIbCTBA) B

© GMN

COOTBETCTBHH C YIETOM HOBBIX 3aIIPOCOB 00IIIECTBA
M 3HAHUM 0 yenoBedeckor TuuHocTH. [Tonstue neii-
CTBUE YKa3bIBaCT Ha CIIOCOOHOCThH JIKOJCH aKTHBHO
KOPPEKTUPOBATH 3aJI0KECHHBIC B HUX IIPUPOTHBIC Ja-
poBanus. [loHsTre moTeHITMAN, TPU3HABAS BIUSHUC
Cpebl, MOTYEPKUBACT TOT (PAKT, UTO B OOJIBIIIMHCTBE
CBOEM UeJIOBEUYECKas CUJla Pa3BUBAETCS Y TEX JIFOJIEH,
KOTOpBIE, CMOTJIA OTKPBITh U PA3BUTH 3aJI0KCHHBIC
B HUX cnocoOHOocTH. OCHOBHOM IENLI0 B3MIISIAA Ha
TICUXOJIOTHIO 37IOPOBBSI KaK JCHCTBUE M MOTCHITUAT
SIBJISIETCSI IPOJIUTH CBET HA TICUXOJIOTHUECKUE CUCTE-
MBI, KOTOPBIE JIaIOT BO3MOXKHOCTD JIFOJSIM COpa3Me-
PSATH CBOM OIIBIT U JICHCTBUS U TaKUM 00pa30oM pas-
BUBaTh CBOM MOTEHIMAJIBI. B 3TOM CBSI3H B OOIBIIOM
YHUCJIe MCCICAOBAHUM OTMEUAIOTCS JOCTOMHCTBA
COIMAJIbHO-KOTHUTUBHOM TEOpUU B 00ECIICUCHUU
TBEPIOM OCHOBBI JJIsl MPOBEACHUSI HCCIIEOBAHUN
U pa3pabOTKH ICUXOCOIUATBHBIX WHTEPBEHIIMH C
TEeM, 4TO0 MAaKCUMAJIbHO MOBBICUTH (DYHKIIMOHAJIb-
HO€ U COLMAJIBHO-TICUXOJIOTUYECKOE OJIaromnoiyune
uHauBruayyMa. CoIMaNbHO-KOTHUTUBHAS TEOPUS
COCPEIOTAaYMBACTCS HA YHUKAIBHBIX CBOMCTBaX Ye-
JIOBEUECKON NEATCILHOCTH, ITO3BOJISIIONICH JIIOISIM
Pa3MBIIUIATE HAJ UX CIOCOOHOCTSIMU K JIEUCTBUIO
U COINIAaCOBBIBATh CBOC ITOBEACHHE C JTOCTHKCHHEM
LEHHBIX IS HUX IeNiel, U yKa3bIBaeT Ha CTPYKTY-
PBI ¥ TIPOLIECCHI, KOTOPHIE TTO3BOJISIOT JIFOJSIM BECTH
ce0sl IIeJICYCTPEMJICHHO U KapTHPOBAaTh TEUYCHUC
cBoeit xu3HU. COLMATBbHO-KOTHUTHBHAS TEOpUS U
MpakTUKa 00eCleYnBaAIOT YHUKAJLHBIC HampaBie-
HUS [Tl WICHTU(UITUPOBAHMS CTpaTeruii, Hanboee
MONXOMASAIINX JJI CIIOCOOCTBOBAHUSI TPOIBETAHUS
WHIUBUIYYMa, MO3BOJISIS JIIOASM JelaTh BBIOOp U
3aHUMAThCS TEM, UTO TJIABHBIM 00Pa30M CIIY)KUT UX
pOCTY, 310POBBIO U XOPOILIEMY CAMOYYBCTBHIO.
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IHCUXOPU3NOIOTUIYECKASA CTPYKTYPA BEPBAJIBHOI'O
U HEBEPBAJIbHOI'O UHTEJJIEKTA JIETEM 6-7 JIET
C CHHAPOMOM AE®OUIIUTA BHUMAHUA U THIIEPAKTUBHOCTH

Be3pyknx M.M., Jlorunosa E.C.

Poccuiickas akademus obpazosanus, Uncmumym eo3pacmuou ¢pusuonoeuu, Mockea, Poccus

HecMmoTps Ha JUIMTENBHYIO HCTOPUIO UCCIEOBAHUN
KOTHUTHBHBIX IPOIIECCOB MPHU CHHAPOME neduiinTa
BHUMaHUA U TunepaktuBHocTH (C/BI), manasie
00 0COOCHHOCTSAX WHTEIIEKTYAIHLHOTO Pa3BUTHUS
Yy TUNEPAKTUBHBIX JE€TEH MPOTUBOpPEUUBLI. B Toxe
BpeMs TOKa3aHo, 9To o0mumu 1t Bcex popm CIABIT
SIBIISIOTCA HAPYIIEHUS TPOIECCOB PETYISINNA JIesi-
TETbHOCTH W BHUMAHWS, TeX BEAYIIUX ((POHOBBIX)
KOMITOHEHTOB TICHXO()H3MOJIOTHIECKONH CTPYKTYPBI
WMHTEIUIEKTYaIbHOM 1eATeTbHOCTH, KOTOPHIE B 3HAYH-
TEJIHHON CTENEeHH OTNPENeNsIoT C(hOPMUPOBAHHOCTh
BepOaNbHOTO W HEBEpOATHLHOTO WHTEIUICKTA [1] |
SIBIISIOTCS TIEHTPAJIBHBIM 3BE€HOM B ()OPMHPOBAHUU
000# TO3HABATETLHON eATeTLHOCTH [ 14].
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VY nereit ¢ C/IBI' oTmeuarorcsa HapymeHus pado-
Yyell maMATH, BHYTPEHHEH pedyur, SMOIIMOHAIBLHOTO
KOHTPOJISI, MOTHBAIIUY U YPOBHS OOIPCTBOBAHUS
(arousal), T.e. pa3IUYHBIX aCTEKTOB PETYISAIMUH
NEeATEeNbHOCTH MPHU OTCYTCTBUH BBIPAKEHHBIX
neUIUTOB ONMEepPaNHOHATBHBIX MPOIECCOB
[14,15].

Pe3ynbTaThl HEKOTOPBHIX HCCIIEIOBAHUN CBUjIE-
TEIBCTBYIOT O TOM, YTO CYIIECTBYIOT O0COOEH-
HOCTH Pa3BHUTHUS 3PUTEIBHOTO W 3PUTEIBHO-
MIPOCTPAHCTBEHHOTO BOCIPUSTHHU, PEUU, TAMITH
U JIpyTUX TPOIECCOB, CBA3aHHBIX C 00paboTKO
napopmanuu [6,12].
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B toke BpeMst uMeroTcs 1aHHbIe 00 OTCYTCTBHH OT-
mmunii y aereii ¢ CIBI B Bo3pacte 9-12 nert, oOcie-
JIOBAaHHBIX C TIOMOIIBIO OaTaper KOTHUTHBHBIX TECTOB
BHUMAHUS ¥ KOHTPOIBHOU rpymniibl. [I[poTHBOpEUNBEI
W JIaHHBIC 00 WHTEIUIEKTYalbHOM Pa3BUTHHU JIETEH ¢
CJ/IBI, ofiHako B OOJIBIIMHCTBE pabOT yKa3bIBACTCS HA
OTCYTCTBHE JIOCTOBEPHBIX PA3IHUUI MEXIy NeTbMHU
¢ cunapomoM CJIBI' 1 1eTbMH KOHTPOJIBHBIX TPYIII
[14,15]. O1nuumst BBISIBISIFOTCS B TEX MCCIICIOBAHUSX,
xora cuapom CIBI siBIsieTCS COMy TCTBYIOIINM 1A~
THO30M K JIpyT'HM 0oJiee Cepbhe3HbIM 3a00JICBaHUSIM.

Takum obpaszom, usyuas nereit ¢ CIABI, uccieno-
BaTeJIM CTAJIKMBAIOTCS C HEOJHOPOIHOCTBIO CaMo-
ro CHHJApPOMa M C 0COOCHHOCTAMHU (HOPMUPOBAHHS
KOTHUTUBHBIX MPOIIECCOB. B 310l cBsi3u 0coObIi
HHTepec MpeICTaBiIsIeT NPOBEICHHBIN HAMU CPABHU-
TEeNbHBIN aHAIN3 ICUXO(QU3HOIOTMIECKON CTPYKTYPBI
nHTensexTa y aereit 6-7 net ¢ C/IBI" u koHTponbHOI
rpymmsl (6e3 CIABI).

Marepuaa u MeTOAbl. /[ TMarHOCTUKYU YpPOBHS
HMHTEJJIEKTYaJIbHOT'O Pa3BUTHUS OBLIT HCIOJIb30BaH
JeTCKUH BapuaHT metoauku . Bexcnepa B Monndu-
kanuu A.1O. ITanacroka [1uT. o 5]. O6caemxoBano 22
pebenka ¢ CIABI" u 25 neteii 6e3 C/IBI" (koHTpOIbHAS
rpymnmna). O6cnenoBaHue AeTei MPOBOAMIOCH Ha Oa3e
I'OY Nel1826 CAO 1. MOCKBEI.

TectupoBanue npoBoguiock mo 12 cydrecram: 6
BepOaibHBIM (1- 6 cyOTect) m 6 HeBepOaTbLHBIM
(7- 12 cyOrecT).

BepbanbHble cyOTECThI XapaKTEPHU3YIOT CIOCO0-
HOCTb pe6eHKa BOCHIpUHUMATbL U aHAJIMU3UPOBATH
00paIlleHHYI0 K HEMY PEYb M OTPAKAIOT Pa3BUTHE
TEeX TICUXUIECKUX PYHKIINH, KOTOPhIE 00CCIIEUNBAIOT
BBITIOJTHCHUE 3a/TaHHS.

HesepOanbHble cy0TECTHI - 9TO MPEUMYILIECTBEHHO
3a1aHusl, TpeOYIOIIUe IPOCTPAHCTBEHHBIX YMEHUI U
OCHOBaHHBIC Ha MPAKTUYECKU-00Pa3HOM JICHCTBEH-
HOM MBIIIICHHH.

st aHanu3a rncuxo(@Uu3noJOTHYSCKON CTPYKTYPhI
UHTEJJIEKTa ObLIa UCTOJIB30BaHA pa3zpaboTaHHas
HaMU NICUXO(U3UOJIOTHYECKAs CTPYKTYpa CyOTECTOB
tecra JI. Bexcnepa (tabnuma 1) [1,7].

B cBs3u ¢ TeM, UTO BBINOJIHEHUE 3a/IaHUS KayK0r0
cyOTecTa onpezaenseTcs MHOTUMHU (DaKTopaMu: OHO
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MOKET HapylIaTbcs Kak OT HEJO0CTaTOYHOCTH OJHO-
IO U3 HUX, TaK U MPH COBOKYITHOM, KOMILJICKCHOM
JnedunuTe Wi HecOPMHUPOBAHHOCTH PAa3IUYHBIX
¢byukumii. [jis Toro 4ToObl OLEHUTH 3TOT (PaKTOp,
HEOoOXOMMO MPOBECTH Ka4eCTBEHHBIN aHAIIN3 BBITTOI-
HEHMS 3aJIaHAI M COTIOCTaBUTD ITOKAa3aTeNn JaHHOTO
cy0OTecta ¢ mokasareisiMu cyOTECTOB, UMEIOLIUX
CXOIHbIC C HUM KOMIOHEHTHI TICHXO(pHU3UO0IOTHYe-
CKOM CTPYKTYpBIL.

BaxHO OTMETHTH UYTO, B MPOLECCE BBIMOIHCHHUS
Ka)XJIOTO 3aJlaHus aHATM3UPOBAIUCH OCOOCHHOCTH
OpraHM3alluU JACITCIBHOCTH - TOHUMAHUE UHCTPYK-
[IUH, TUIAHKPOBAHKE, KOHTPOJIb U KOPPEKITHS JICSITENb-
HOCTH, YTO [TO3BOJIAJIO IIPH HEOOXOMMOCTHU MPOBECTH
KaueCTBECHHBIN aHAJIN3 MOJYUYCHHBIX JJaHHBIX. FIMEH-
HO 3TH (pyHKIMY cTpanatot y aered ¢ C/IBI.

Pe3ysabTaThl M HX 00Cy:KIeHUe. AHAIU3 TICUXO-
(U3NOTOTHYECKON CTPYKTYphI BepOalbHOTO U He-
BepOaJbHOTO KOMIIOHEHTOB MHTEJIEKTa Y JeTel ¢
CZIBI 11 KOHTpOIBHO TpyNIIBI TOKA3aJl, YTO YPOBEHb
c(hOpPMUPOBAHHOCTH MICUXO(DU3NOTOTUIECKUX PYHK-
UK, onpeneistonux 3pHEeKTUBHOCTh peaTu3aluu
BepOaIbHBIX M HEBEpOAIBHBIX 3aJlad, UMEET CBOU
ocobeHHOCTH y feTel atux rpyn (puc. 1 (A, B)).

—_
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e Orpynna 1
M rpynna 2

123 4 5 6

cybTecTbl
Puc. 1 (4). Cpeonue snauenus noxazamenei 6epoaiv-

HO20 unmeniekma y oemeti 6-7 1em (8 b6annax)

16 pis
14+
12+
10- Olpynna 1 -
| KOHTpONnbHas
6annbl 2 rpynna

4 Elpynna 2 -

2] getuc CAOBIr

oﬁ

7 8 9 10 11 12
cybTecTbl

Puc. 1(B). Cpeonue 3nauenus nokazamenei Hegep-
banbHo20 unmennexma y oemei 6-7 nem (6 bauinax)
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MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

Tabnuya 1. Ilcuxoghuzuonoeuveckas cmpykmypa 0esimensHOCmu, COCMAGIAIOWdsl OCHO8Y
cyomecmos sepoanvrozo (1-6) u neeepoanvroeco (7-12) unmennexma [1]

Cyo0TecTbl

Icnxodusnosiornyeckasi CTPyKTypa AesTeJbHOCTH

1. “OcBenoMIEHHOCTD”

[Tpon3BonbHAs OpPraHU3AIMS U PETYILSIIUS AeATeTbHOCTH. [Ipon3BoapHOE BHUMAHHE (yCTOH-
YHBOCTb, PACTIPEACIICHNE, KOHIIEHTPAIHS). YPOBEHB PEUEBOT0 PA3BUTHUSI X 00HEM aKTHBHOTO
¥ TacCUBHOTO cioBapsi. OOIIuii 3armac cBeIeHU U 3HAHUH. J[0ITOBpeMeHHas CITyX0-pedeBast
aMATh. BepOanbHO-T0rHYecKoe MBIIUICHHUE.

2. “IIoHSTIMBOCTE”

[Tpon3BonbHast OpraHU3aIMs U PETYISIIUS eI TeIbHOCTH. [Ipon3BoabHOE BHUMaHHE (yCTOMH-
YHBOCTb, PACIPEACICHNE, KOHIIEHTPAIHs1). AHAJIM3 CUTYalllH. YPOBEHb PEYEBOTO PA3BUTHS U
aKTyaJbHBIH cII0BapHBIi 3amac. CIIoCOOHOCTB K HOCTPOCHUIO PAa3BEPHYTOIO BBICKA3bIBAHUS
U yMEHHE TIPUMEHSTH NpaBuia. JIonroBpeMeHHas CiryxXo-pedeBasi maMsaTb. AOCTpaKTHOE U
JIOTUYECKOE MBIIIIEHHE.

3. “Apudmernka”

ITpou3BosIbHAS OPraHU3ALMS U PETYISLUA AesTeNbHOCTH. [IpOM3BOIBHOE, AKTHBHOE BHUMA-
Hue (YCTOHYMBOCTbD, pacipeiesieHne, KOHLIEHTpaLus ). BepbaabHO-I0rn4eckoe MBIIUIEHHUE.
ChopMHPOBaHHOCTH MEXaHU3MOB BepOalibHO-MHECTHUECKUX JIeicTBuit. CHOPMHUPOBAHHOCTH
CUETHBIX ONEPALHii, TPOCTPAHCTBEHHBIX MPECTABICHUN U 3pUTEIIBHO-IIPOCTPAHCTBEHHOTO
BocnpusTus. Perynupytomas ¢pyHkuns BHyTpenHeil peun. CiryXxo-pedeBas KpaTKOBpEMEH-
Has, paboyas U 3puTeNbHas onepaTHBHas NaMATh. CIOCOOHOCTh K (YOPMHUPOBAHUIO HOBBIX
HaBBIKOB.

4. “Cxonctso”

IIpou3BobHAST OPTaHU3ANMS U PETYISNUS AeATeIbHOCTUH. [IpON3BOIIBHOE BHUMaHHE
(YCTOHYMBOCTB, pacipeieiieHne, KOHICHTPAIKs ). YPOBEHb PEUEBOT0 Pa3BUTHsI (COCTOSIHUE
aKTHBHOTO ¥ ITACCUBHOTO CJIOBapsi). 3amac cBeAeHUi U 3HaHUi. CriocoOHOCTh 00001IaTh,
aHAIM3UPOBaTh, CHHTE3UPOBATH M ONEPHPOBATH MOHATHIMU. BepOaabHO-I0rn4Ieckoe u
abcrpaktHOe MbluieHne. Ciryxo-pedeBast JOJITOBPEMEHHAs TAMSITh.

5. “CnoBapp”

ITpou3BObHASI OPraHU3alKsI X PErYIISIIUS IeATeIbHOCTH. [IpOM3BOIBHOC BHUMAHUE (yCTOM-
YUBOCTB, paclpesielieHue, KOHIeHTpalys). BepbanpHo-I0rnueckoe 1 abCTPaKTHOE MBIIILIe-
HHE, YPOBEHb PEUCBOTO PA3BUTHS  YMECHUE CTPOUTH Pa3BEPHYTOE BBICKA3bIBAHHE, COCTOSHUC
AKTUBHOT'O M TMACCHBHOTO CJIOBApS. JlONTOBPEMEHHAs CITyXO-peueBasi aMsiTh.

6. “TloBTropenue 1ndp”

[IpousBonbHas OpraHu3ays U Peryisaus esTensHocTH. [Ipon3BoiabHOe BHUMaHKE (YCTOH-
YHBOCTB, pacipeiesieHne, KoHIeHTpanus ). CiryXo-pedeBast KpaTKOBpEMEHHas U OIlepaTHBHAs
namsATh. YpOBEeHb C(HOPMUPOBAHHOCTH MOCIEIOBATEIBHOCTH BepOaTbHO-MHECTHUECKUX
JICHUCTBHIA.

7. “Henocraromue aeranu’”

[Tpou3BoONbHAsT OpPraHU3AIHS M PETYIBIIHS IeSITeIbHOCTH. [I[POM3BOIBHOE 3PUTEIILHOE BHH-
MaH#e (yCTOHYHNBOCTB, paclpeiesieHre, KOHIICHTPAIUs ). 3arnac CBeIeHUH U 3HaHUH. Ypo-
BeHb C(HOPMHUPOBHHOCTH peryiupyroiieil GpyHkimu BayTpeHueil peun. I[IpocTpancTBeHHOE
BOCIIPHATHE. 3PUTEILHO-TIPOCTPAHCTBECHHAS ISATEIBHOCTH (YMEHHE PELIaTh IEPLIEITHBHBIC
3aJ1aun).

8. “IlocnenoBarenbHble KAPTUHKU

[IpousBosibHast opraHu3anus U peryisanus nesrensHocty. [IpousBosibHOe BHUMaHUE (YCTOM-
YHBOCTb, paclpeelieHue, KoHeHTpanus). HamsaHo-o6pa3Hoe u BepOaibHO-IOrHYeCcKOe
MBIIIIEHNE. YMEHUE YCTaHABIIUBATh IPUYUHHO- CICACTBEHHbIC U BPEMEHHBIE CBA3U. YPOBEHb
c(OPMHUPOBHHOCTH peryiupyomieil GpyHKIMN BHyTpEHHEH pedn. AKTyalbHBIN CIOBAPHBIN
3ariac. 3anac cBeieHui 1 3HaHui. [IpocTpaHCTBEHHOE BOCIIPUSTHE.

9. “Ky6uxu Kooca”

[TpousBonbHAs OpraHM3alus U PETYNALUS AeATeNbHOCTH. [Ipon3BoIbHOE 3pUTETBHOE
BHHMaHUe (YCTOWYMBOCTb, pacipeeneHie, KOHIEHTpalus). KOHCTPpYKTHBHOE MBIIITICHHE.
ITpocTpaHCTBEHHBIN aHANN3 U CHHTE3, CXEMAaTHUECKOE IMPEACTABICHHE O MPOCTPAHCTRE.
3pUTENBHO-MOTOPHBIE KOOpAHHALUH. CIIOCOOHOCTD K (POPMUPOBAHHIO HOBBIX HABBIKOB.

10. “Cnoxenue ¢puryp”

[Ipon3BonbHAs OpraHM3anus U PErynsanus aesrerbHocTu. [IponsBonpHOE BHHMaHHE
(ycToiunBOCTB, pacmpeneneHue, KOHIEHTpalus). Perymupyromas GyHKIHsS BHyTpeHHEH
peun. [IpocTpaHCTBEHHEIN aHANN3 U CHHTE3. 3PUTEIBHO-TIPOCTPAHCTBEHHOE BOCIIPHUSITHE.
3puTenbHAs MaMsITh. 3pUTEIFHO-MOTOPHEIE KoopauHanuH. CIiocoOHOCTH K pOpMUPOBAHUIO
HOBBIX HaBBIKOB. CKOPOCTb U TEMIT paOOTEL.

11. “KoaupoBanue”

[IpousBosibHast opraHu3anys U perymsanus nesrensHocty. [IponsBosibHOE BHUMaHUE (YCTOM-
YHBOCTb, PACHPE/AEICHUE, KOHIIEHTPALUs). 3pUTEJIbHO-IIPOCTPAHCTBEHHAS! JICSTEIbHOCTb.
3putesnbHas KpaTKoBpeMeHHas namstb. CrocoOHOCTb yAEepiKUBaTh B IMAMSATH 3aKOHOMEP-
HOCTB I10CJIE/I0BATEILHOCTH CUMBOJIOB. 3pHTEIBHO-MOTOPHBIE KoopuHalu. CriocoOHOCTb
K (hOPMHPOBAHUIO HOBBIX HABBIKOB. TEMII U CKOPOCTh PaOOTHI.

12. “JIabupunt”

[Tpon3sBonpHas perynsanus 1 OpraHu3anus AeaTeabHOCTH. [Ipon3BoapHOE BHUMaHME (yCTOMH-
YHBOCTb, paclpencieHne, KOHIeHTpanys). HepBHoO-MbIeuHass perynsius U KOHTPOIb
JIBIDKEHHH. 3pUTETHO-MOTOPHBIE KOOPAHMHAINH. TeMI U CKOPOCTh PabOTHI.
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VY nereit KoHTponbHON rpynmsl (puc. 1A) BbIABICH
BBICOKHH YPOBEHb Pa3BUTHS BEPOAIbHO-JIOTUIECKOIO
MBIIIJICHMS, TOCTATOUHBIN 3aI1ac CBEACHMI U 3HAHUM,
xopomio chopMUpOBaHHAS TOATOBPEMEHHas ¥ pabo-
yasi maMatb. OO 3TOM CBHUJICTEIICTBYIOT BBICOKHUE
CpeIHerpynIoBbie 3HaYeHus cyoTecToB 1, 2, 3 u 4
(«OcBenomiieHoCThY, «[IOHITIMBOCTEY, «Apupme-
TuKa» u «CxonctBoy; p=14,25+0,68+19,0+0,33), mo-
Ka3aTelld KOTOPBIX HAXO/ISTCS BhIIIE BEPXHUX IPAHUI]
HOPMAaTHBHBIX 3HAYCHUH.

Jis BeimoniHeHUs1 cyorecta S5 («CroBapby) Tpedyercst
JIOCTaTOYHBIN JIEKCHYeCcKui 3amnac (BepOanbHbIN 00b-
€M — TeCT BepOaIbHOTO ONPEACICHHUs). YCIICITHOCTD
BBITIOJTHEHHS 3TOTO cyOTecTa 3aBUCUT OT 00beMa
BepOaabHON MH(POpPMALMU, U B 3TOM OTHOIICHUHU
cyorect 5 («CrnoBapby) MepeKphIBacTCs CyOTECTOM
1 («OcBEOMIIEHHOCTBY ).

Cyotect 6 («IloBTOpeHue nudp») usmepser oobem
KpPaTKOBPEMEHHON CIyXOBOM MaMITH U YaCTUYHO
3PUTEIBHO-PEUCBOM, T.K. IIU(PPHI UMEIOT, 3HAYUTEIHHO
OO0JIBIIYIO, YEM CIIOBA, HAIVISITHYIO OIOPY.

[Nokazarenu BeIoaHEHUS cyoTecTOB 5 11 6 («CioBaph
u «IToBropenue uudp»; p=11,12+0,46+11,50+0,31)
HECKOJIBKO HIKE, HO TaKKe HaXOASTCS B BEPXHUX
Mpejiesax HOPMaTUBHBIX TPaHUII.

B rpynne nereii ¢ C/IBI" nmokazarenu BbIOIHEHUS
yeThIpex BepOanbHbIX cyoTecToB 1, 2, 3 u 4 («OcBe-
JOMIIGHHOCTBY», «[loHATINBOCTEY», «ApHupMeTHKay
u «CxoactBo»; p=10,80£1,39+18,20+0,78 ) Taxxe
JIOCTATOYHO BBICOKH, HO HECKOJbKO HuXke (p>0,05),
YeM y JieTeil KOHTPOJIBHOM MPYIIIBI M HAXOASTCS TH00
B BEpXHMX T'paHMIIaX HOPMATHUBHBIX 3HAYCHUH WU
Ha BEpXHEH HOPMAaTUBHOH rpaHule. B To ke Bpemst
HU3KHUE [TOKa3aTeN1 BBIIOIHEHNUS BepOaIbHBIX CyOTe-
ctoB 5 1 6 («CnoBapb», p=9,60+0,90 u «IloBropenue
uudp», p=9,70+£0,65) cBUACTEIBCTBYIOT O HEJIO-
CTAaTOYHOM YpPOBHE Pa3BUTHS TAaKUX CTPYKTYPHBIX
KOMIIOHEHTOB MHTEJUIEKTa KaK 00bEM aKTyaJbHOTO
CJIOBApPHOIO 3a11aca 1 BO3MOKHOCTHU ITOCTPOEHUS pas3-
BEPHYTOTO BBICKa3bIBaHHsI, KPaTKOBPEMEHHOM CITyX0-
pe4€eBOIi OlepaTUBHOM AMSITU U 3pUTEIILHO-PEUEBOI
namMsatu. J[0CTOBEPHOCTD PA3IMUUIl OTMEUYEHA TOJIBKO
B cyOtecrax 1, 2 u 6 («OcBemomueHHOCTHY, «Ilo-
HATIMBOCTH» U «IloBTOpenue undp»). Hecmorps na
HU3KYIO CTeneHb JocToBepHocTH (p<0,05) paznuunit
BepbanbHBIX cyoTecToB 1, 2 U 6 («OcBegomiieH-
HocThY, «[lonsTmuBocTe» U «IloBTOpeHune udp»),
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netu ¢ C/IBI BeImomHsIIM 3TH 3aaHus ¢ Oojiee HU3-
KHUM Ka4€CTBOM, YEM JICTH KOHTpOJ'H;HOﬁ prHHI)I.

Briienenune Hanbolnee CymecTBEHHBIX MPU3HAKOB
npu 0000IICHUH U KiIacCU(PUKALNUH (KATETOPHH)
SIBIICTCS TJIaBHBIM B cyOTecTe 4 «CXoacTBo» (TecT
BepOanbHOTO abcTparupoBaHusi). Beicokue mo-
Kazarenu BhIMONHEHHS cyOTecta 4 (p=18,20+0,78)
CKOpee CBHUJICTENILCTBYIOT O HayYCHHOCTH, TaK Kak
B OCHOBE ITOr0 CyOTEeCTa Jekar 3aJaHusl, KOTOphIe
MHOTOKPaTHO MTOBTOPSIOTCS B TEUEHHE JJOIIKOIBHOTO
00ydeHus.

TakuM 00pa3oM, KaueCTBO BBIMIOJIHCHUS BepOasib-
HBIX CyOTECTOB B KOHTPOJIBLHOM IPYIINE BBIIIE, YeM B
rpynme aerei ¢ CIIBI. Y nereit KOHTpOIBHOM rpyTI-
TIbI BBISIBJICH BBICOKHI YPOBEHD C(HOPMUPOBAHHOCTH
CTPYKTYPHBIX KOMIIOHEHTOB BepOaIbHO-IOTHIECKOTO
MBILUIEHUS, pE€YU, BHUMaHHUS U TPOU3BOJIBLHOM pery-
JAIUHA JeaTebHOCTH, a jietn ¢ C/IBIT BeImonHsIHM
JTH 3a7aHus ¢ 00JIe€ HU3KUM KaueCTBOM.

[Tpu ananu3e nokazaresnei HeBepOATHLHOTO HHTEIICK-
Ta BBISIBIICHO, YTO JICTH 0OEUX TPYIIIT YCIELTHO CIIPaB-
JSUTMCH ¢ HeBepOanbHbIME cyOTecTamu (puc.1b). B
CpeITHEeM, TI0 TPYIIaM, pe3yJbTaThl BBITOITHEHUS MPaK-
THYECKU BCEX HEBEPOAIBHBIX CyOTECTOB HAXOSATCS
WIN B BEPXHHUX TPaHUIAX HOPMATUBHBIX 3HAUCHHM
wim naxe Beime Hux (p=10,07+1,24+14,40+0,82).
DTO CBHIETENBCTBYET O Pa3BUTHU TAKMX Ba)KHBIX
(GYHKIUH, Kak HarasgHO-00pa3HOE MBIIUICHHE U
MPOCTPAHCTBEHHOE BOCHPUSTHE, 3pUTEIIbHAS TaMSTh
1 BHUMaHue. B To ke Bpems B rpymnne neteit ¢ CIBI’
cyorect 9 («Kybuku Koocay, p=10,07+1,24) umeet
Cpe/IHUH MoKa3aTeNlb Ha HIKHEH MpaHuIle HOPMAaTHB-
HBIX 3HaYeHUU U J0CTOBEPHO (p<0,01) oTnmuuaercs ot
ToKazaTesiel JaHHOTo cy0TecTa y JieTeil KOHTPOIbHOM
TPYIIIBL. DTO COMIACYETCs C pe3ylibTaTaMi HEKOTOPBIX
UCCIIEeI0BAaHUH, CBUICTEIBCTBYIOIINX O TOM, YTO Y
neteit ¢ CJIBT cyiiecTByrOT 0COOCHHOCTH pa3BUTHS
3PUTEIBHOTO U 3PUTENBHO-IIPOCTPAHCTBEHHOIO
Bocrnpusituit [6,12]. B ncuxodusuonoruueckoit
crpykrype cyorecra 9 (“Kyouku Kooca”) Beny-
HIYI0 POJIb UTPAET MPOU3BOJIbHAS OpraHU3ALUS U
peryisius OesTeIbHOCTH, CXeMaTHUeCKoe Mpe/-
CTaBJICHUE O MIPOCTPAHCTBE, ONEPAIMH MPOCTPaH-
CTBEHHOTO aHaJIN3a U KOHCTPYKTUBHOE MBIIIICHHE
(HE0OXOAMMO MBICICHHO PacwJCHUTh o0Opasel] Ha
YacTH, COOTBETCTBYIOIIUE dJIEMEHTAM KOHCTPYK-
11U, T.€. 3apaHee HAMETUTb IPHUHIIUIT TOCTPOCHUS
KOHCTPYKIHH).
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B ocHoBe BeimoniHeHus cyotecta 10 (“Cnoxenue
¢uryp”, p=11,73+£0,86) Benymum sBISIETCS HEMO-
CPEIICTBEHHO 3pUTEIBHO-TIPOCTPAHCTBEHHOE BOC-
npusitue (TpedyeTcst ObICTPO ONMpPENeNUTh 1eNoe U
COOTHOIIICHHUE €T0 YacTeil). PacxoxkaeHne oIeHoK B
cyorectax 9 u 10 (“Kybuku Kooca” u “Cnoxenue
¢uryp”) MOXKeT CBUACTEIHCTBOBATH O TPEUMYIIIE-
CTBEHHOM pa3BUTHH HJIH HEIOCTATOYHOCTH (Hechop-
MHUPOBaHHOCTH) OHOTO U3 yKa3aHHBIX KOMIIOHEHTOB
3pUTENBHO-TIPOCTPAHCTBEHHOH JIESITEBHOCTH.

B 10 3xe BpeMst H3BECTHO, UTO HapyIlIeHne 0000IIeH-
HOTO BOCHIPHATHS IPOCTPAHCTBEHHBIX OTHOLICHUH Ha-
OmonaeTcst py MOpaKeHNH HIKHETEMEHHOM 00nacTu
JICBOTO TMOJNYIIApHsi, a ASUIUT HETTOCPEICTBEHHOTO
OTITHKO-TIPOCTPAHCTBEHHOTO BOCTIPHATHS yKa3bIBAeT
Ha TIOpa)XeHHe TOM ke 00JIACTH MPABOTO MOTYIIAPUS Y
nereii [3]. [ToaToMy pacxokieHHE OIIEHOK B CyOTecTax
91 10 (“Kyouku Kooca” u “Cnoxenue puryp”) Mmoxer
JIaTh OCHOBaHME IS IPE/ITOTIOKEHHs O HeCPOpMHUPO-
BaHHOCTH (DYHKIIMH CBSI3aHHBIX C PA3BUTHEM OIIPE/Ie-
JICHHBIX CTPYKTYP MO3Ta.

O060011IeHHOE MPECTABIICHUE O MPOCTPAHCTBE HE-
00xonuMo Juist GOPMUPOBAHMS TOHITHS YHCIIA H
OJTHOH M3 CTOPOH UMIPECCUBHOM Peun - TOHUMaHHS
HEKOTOPBIX JIOTHKO-TPaMMaTHYECKHX KOHCTPYKIUH,
KOTOPBIE OTHOCATCS K (DYHKIIUSIM JIEBOTO IOy IAPHS
[3,11]. B ¢cBsi3u ¢ 3TUM coueTaHHe HU3KUX OIICHOK B
cyorectax 5, 6 u 9 (“Crnosapsp”, p=9,60+0,90; “Tlo-
Bropenue nudp”’, p=9,70+0,65; u “Kyobuku Kooca”,
p=10,07=1,24) MOXHO paccMaTpUBATh KaK CIACICTBUE
OJTHOTO pajifKaja — Hec(pOpMHUPOBAHHOCTH WIIU Jie-
¢unHTa MPOCTPAHCTBEHHBIX (QYHKIIUH.

Takum 00pa3oMm, aHaJIU3 BBIMOTHEHUSI HEBepOATbHBIX
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3aJJaHUM CBUJIETEIBCTBYET O TOM, UTO JE€TH JBYX
TPYIII BBINOJIHSIN 3TU 3aJaHUsl YCIIEIIHO, OJHAKO
y nereit ¢ CIBI" BbIABIEHB! TPYAHOCTH NPHU pellle-
HUHU 33J]1a4, B OCHOBE KOTOPBIX JIEKUT 3PUTEIBHO-
NPOCTPAHCTBEHHBIN (HaKTOP.

[Ipu ananu3e HHTErpaIbHBIX TOKa3aTenel HHTEUIEK-
Ta MPOSBIAIOTCS YEeTKUE Pa3INurs MEX/1y Ucclenye-
MBIMHU TPYTIIIaMU JI€TeH.

AHalu3 WHTETpajbHBIX TOKa3zaTejlel MHTeIIeKTa
CBHUJIETEJIBCTBYET, YTO CPEJAHETPYNIIOBBIE BEp-
Oanpubiil (BUI), nesepOanpubiit (HUIT) u oOmmit
unrerpansubie (OUIl) mokaszaTenaun B KOHTPOJIb-
HOM Tpymnmne nocroepHo (p<0,05+p<0,001) Bblmte
(p=125,43%£2,23+130,43+2,23 ), uem y aereii ¢ CIIBI"
(p=114,80+4,10+118,00+4,98).

B cBs13u ¢ TeM, UTO HE BBISIBIEHO CYILIECTBEHHBIX pa3-
JIMYMH B BBITIOJTHECHUN BepOaIbHBIX M HEBEPOATbHBIX
cyOTeCTOB, a MHTErpalibHbIe mokaszarenu BUTT u HUTT
JIOCTOBEPHO OTJIMYAIOTCS, MOYKHO HPEATIOI0KHUTH, YTO
3TO 00YCIIOBJIEHO COXpAaHEHHEM OleparioHaIbHOMN
CTPYKTYpPBI pa3IM4YHbIX BUJOB J€SATEIbHOCTH, HO
JIC(UIIUTOM OpraHU3alii BHUMAHUS U TPOU3BOJILHOMN
PETYJSLNY IESITENBHOCTH.

Boree nompoOHyt0 KauecTBeHHYHO MH(DOPMAIIHEO 00 0CO-
OCHHOCTSIX MHTEIUICKTYAITEHOTO Pa3BUTHS 1ACT MHIIMBHILY-
QJIbHBIN aHAJIN3 YCIIEIIIHOCTH BBITIOJIHEHUS 33JAHHI TECTA
nerbmu ¢ C/IBI 1 neTbMy KOHTPOJBHOM IPYTITIBL.

JlnHamMuKa KaueCTBEHHBIX II0KA3aTeIICH BBIIIOTHEHUS
BepOaIbHBIX M HEBEPOAJIbHBIX CyOTECTOB y fieTel 6-7
net ¢ C/IBI" 1 KOHTpONBbHOH rpyNIbl MpeacTaBIeHb
B Tabnumax 2 u 3.

Tabnuya 2. Yenewnocmo ebinoinenus 6epoaivHulx cyomecmos y oemeiti 6-7 nem (%)

Hdetn 6-7 ner ¢ CABI'

Jetn 6-7 jieT KOHTPOJILHASI TPyNIa

Koux-Bo gereii ¢

Kou-Bo gereii ¢

Kou-Bo gereii ¢

Koux-Bo gereii ¢

Cyorecter nokas3-mu Max u noka3-mu Min u nokasz-mu Max u noka3-mu Min u
3810 (3 HIKe BbIIIIE HIKe

1. 73,1£8,7 7,74£5,2 83,8+6,1 7,7+4,4
2. 57,7£9,7 15,447,1 70,3+£7,5 10,8+5,1
3. 57,7£9,7 15,4+7,1 70,3+£7,5 2,7+2.7
4. 96,1+3,8 - 97,3+£2,7 -

5. 19,2+7.,7 42,3+9,7 16,2+6,1 24.347,1
6. 50,0+9,8 15,447,1 40,5+8,1 -

Kak BUIHO U3 Ipe/ICTaBICHHBIX B TA0NHIIE 2 TaHHBIX
IITh U3 MeCTH BepOambHbIX cyoTecToB (1 «OcBenom-
JICHHOCTBY, 2 «[loHATIMBOCTBY, 3 «ApudmMeTrka,
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4 «CxonctBo», 6 «IloBropeHue nudp») yCHeuHo
BBITIONTHSUTUCH JIEThMHU 00eux rpymi. [IpoueHT pereif,
MMEIOIINX BBICOKHE M OUEHb BHICOKHE [TOKA3aTeN! BbI-
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TIOJTHEHHSI CyOTECTOB, B OCHOBE KOTOPBIX IPOU3BOJIbHAS
peryasius AeITEIbHOCTH, BEpOATbHO-IOTHYECKOE
MBIIJICHUE U BCp6aHI)HO-MHCCTI/I‘-ICCKI/IC onepanuu, a
TaKKe XapaKTePU3YIOUMX OOIIMK 3amac CBEACHUI U
3HaHHUH 1 YMOLMOHAIEHO-BOJIEBYIO 3pEJIOCTb, KOJeOeT-
cs1 B peaenax ot 50,0 no 73,1% y nereit ¢ C/IBI u ot
40,5 no 97,3% y nereit KOHTPOIBLHOMN IPYIIIIBL.

s nereii ¢ CIABI cyoTtect 5 («CrioBapb») okazancs
Haubomnee cinoxubM. 42,3% nereir ¢ CIABI™ umerot
MUHUMAaJbHBIE U HUXKE TOKa3aTeld BBITIOTHCHHUS.
Cpemu nereil KOHTPOJIBHOW TPYMIIbI MPOLEHT JIETEH,
MMEIOIINX TPYHOCTH BBIIIOIHEHHS TAHHOTO cyOTecTa
3HAYUTEIBHO HUKE — 24,3%. YCIenHoe BBIOTHEHHUE
9TOrO CyOTECTa 3aBHCHT OT aKTYaJIbHOTO CIIOBAPHOTO 3a-
raca, yMEHHsI OTIeprpoBaTh BepOanbHOI HHpopMaImei
U CTPOHTH Pa3BEpHYTOE BbICKa3bIBaHHE. [IpomeHTHOE
COOTHOIIICHUE BBICOKUX PE3yJbTaTOB BBINIOIHECHUS
cyorecra 5 («CroBapb»), T.€. BbIIIC BEPXHEH IPaHHUIIBI
HOPMATHBHBIX 3HAYCHWH, HE BBISBUJI CYIICCTBEHHBIX
pa3mumii B cpaBHUBAEMBIX IpymIiax v coctaBui 19,2%
u 16,2% - COOTBETCTBEHHO.

YuuThIBas, YTO MOKa3aTeNIy BBIMOJHEHUS cyOTecTa
5 («CrnoBapb») XapakTEepHU3YIOT CJIOKHBIE BUJIbI
HMHTETPaTUBHOUN BepOaNbHON NEATEILHOCTH (JOJTO-
BPEMEHHOH MaMsITH, BepOaIbHO-IOTUYECKOTO MBI~
JICHUs1, pETYIUPYIOIeH (QYHKIMN Pedn) TPYTHOCTH
peanu3ayy 3a1aHuid 3TOr0 Cy0TeCTa CBHICTENILCTBY-
I0T 0 HEAOCTAaTOYHOM YpPOBHE C(HOPMHPOBAHHOCTHU
MMEHHO peryaupyromiei GyHKINH pedu y neTen 6-7
net ¢ C/IBI.

CrnenyeT OTMETHTB, YTO COTJIACHO pe3ysibTaTaM aHa-
TM3a MHIMBHIYAIBHBIX TaHHBIX, CAMble HU3KHE (Ha
HIDKHEH rpaHunIie HOPMbI HJTH AaKe HIKE ) TOKa3aTe
BBITIOJTHCHHSI TIPAKTUYECKUA BCEX BEpPOANIbHBIX CyO-
TECTOB BCTPEUAIOTCS y JIeTel ¢ KOMOMHUPOBAHHBIM
tunom C/IBI" (runepakTHBHOCTh, HEBHUMATENBHOCTh
Y UMITYJIbCUBHOCTB).

AHanu3 mokaszarenieil HeBepOaNIbHOTO MHTEIICKTa
MoKa3al, 4To JEeTH 00euX TPYIMI CHPaBIUIACH C
HeBepOaJbHBIMU CYOTECTaMH yCIICUTHEE, YeM C Bep-
OasibHbIMHU (TaOnua 3).

Tabnuya 3. Yenewnocms 6binonHenus He8epOAIbHbIX CYOmMecnmos
U UHMeSpaNbHLIX noKazameinel unmennekma y oemet 6-7 nem (%)

Heru 6-7 ner ¢ CABI' Jeru 6-7 J1eT KOHTPOJILHAS IPyNIa
Cy6recrit KoJ1-Bo aereii ¢ KoJ1-Bo aeTeii ¢ KoJ1-Bo aeTeii ¢ KoJ1-Bo aeTeii ¢
noka3-mu Max u noka3-mu Min u noka3z-mu Max u noka3-mu Min u
BbIIIIEe HIKe BbIIIIE HIKe
7. 80,8+7,7 3,843,7 70,3+7,5 10,8+5,1
8. 76,9+8.3 3,8+3,7 75,7+7,0 -
9. 50,0+9,8 30,8+9,0 70,3+£7,5 2,7+2,7
10. 84,6+7,1 7,7£5.2 83,8+6,1 2,727
11. 46,1+£9,8 15,4+7,1 51,3482 18,9+6.,4
12. 80,8+7,7 3,8+3,7 91,9+4,5 -
BUII 42,349.7 - 45,9+8,2 -
HUAII 61,5+£9.,5 - 70,3+£7.,5 -
0)4111 61,5+9,5 - 78,4+6,8 -

ComracHo nuTeparypHbIM manHbeIM [3,13,14], aT0
CBHUJICTEIILCTBYET O PA3BUTHUH TAKHX BKHBIX (QYHK-
IUH, KaK HarIsIHO-00pa3HOe MBIIIICHUE U TMPO-
CTPAHCTBEHHOE BOCIPUSTHE, 3pUTEIIbHAS TTAMATh U
BHUMaHHUE, KOHCTPYKTUBHOE MBIIIIJICHHUE.

Ot 70,3 10 91,9% y4amuxcs KOHTPOIBHON TPYTIITBI
u oT 76,9 o 84,6% nereii ¢ CIABI" umenu mokasa-
TEJM BBITIOJHEHUS BBIIIE BEPXHUX HOPMATHBHBIX
TPaHMII.

46,1 u 50,0% nereit ¢ C/IBI" ycriemHo cripaBminuch
¢ cyorecramu 11 u 9 («Kommposanue» n «KyOmkn
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Kooca»), a 30,8% u 15,4% - numenu TpyaHOCTH B
BBITTOJTHCHUU.

Cpennuii TpyImoBoi mokazarens cyoTecta 9 («Ky-
oukn Koocay) B rpymre aeteit ¢ CIIBI Taxke Haxo-
JTUIICS Ha HYOKHEW TPaHWIle HOPMAaTHBHBIX 3HAYEHUH
u 3Ha9nMoO (p<0,01) oTTIgascs OT Mmokazareys 3TOTo
TecTa y JeTeH KOHTPOIBHOU TPYIIIBL. DTO COTIIACyeT-
Csl C HAITUMU JTAHHBIMU M pe3yJbTaTaMH HEKOTOPBIX
WCCIIeIOBAaHNUH, CBUIETEIHCTBYIONNX O TOM, YTO
y mereit ¢ C/IBI' cymecTBytoT 0cCOOCHHOCTH pas-
BUTHUS 3PUTENBHO-TIPOCTPAHCTBEHHBIX BOCTIPUSATHI
1 3pUTEITBHO-MOTOPHBIX KoopauHanuii [6,14]. B

51



NCUXO(PU3NO0IIOTHIECKON CTPYKType cyoTecta 9 “Ky-
ouku Kooca” BenyIyro poJib UTpaeT MPOU3BOIbHAS
opraHu3anus U peryiduusa ACATCIbHOCTHU, CXeMaTu-
YecKoe MpEICTaBICHHE O TPOCTPAHCTBE, OIEPaIH
MPOCTPAHCTBEHHOTO aHAJIN3a M KOHCTPYKTHBHOE
MBIIIJICHUEC (HCOGXOI[I/IMO MBICJICHHO paCYJICHUTH
oOpaseln] Ha YacTH, COOTBETCTBYIOIIUE DIIEMEHTAM
KOHCTPYKIUHU, T.C. 3apaHCC HAMCTUTDH NMPUHLUII 110~
CTPOEHUS KOHCTPYKIIUH).

Cpenu pebsT KOHTpOJIbHOM Tpymibl 18,9% Takxke
WCIBITBIBAIN TPYAHOCTH MPHU peanu3anuu 3ajaa-
Huii cyorecra 11 («KommpoBanuey). YcnemHnoe
BBINIOJIHEHUE JIAHHOTO cyOTecra obecrednBaeTcs
JI0CTAaTOYHOMU 3PEJIOCTHIO TPOU3BOIBHOM PErysiu
NeATENbHOCTH, CIOXHOKOPJUHUPOBAHHBIX J[BH-
KEHHUH pyK (HAX0oIATCs B CTAAH (OPMUPOBAHHMS)
CIIOCOOHOCTBIO K BEIPAOOTKE HOBBIX IIEPIEITHBHBIX
HaBBIKOB (yIep’KaHHWE B MaMsITH MOCIEI0BATENb-
HOCTH CUMBOJIOB), T.€. KDATKOBPEMECHHOH 3pUTEIb-
HOH pabodeil MaMsThIO M 3PUTEIbHO-MOTOPHBIMH
koopauHauusiMu. CreneHb cOPMUPOBAHHOCTH
3TUX QYHKIHHA SBIsIeTCS HaKTOPOM, MELIAIOIINM
YCIICITHOMY BBITIOJIHEHHUIO JTAHHOTO CyOTEeCTa JeTh-
MU JBYX TPYIIIL.

Kpome Ttoro, xenaTeiabHO OTMETUTb, YTO HU3KHE
OLICHKH Yall[e BCTPEYAIOTCS Y MAJIIBUUKOB. BO3MOXHO,
9TO CBSI3aHO C TEM, YTO JACBOYKHU OOJBIIEC PUCYIOT H
OXOTHEE BBINOIHSIOT 33JaHKsI HAIIPABJICHHbIE HA Pa3-
BUTHE MEJIKOW MOTOPUKHU.

C cyorectom 10 (“Crnoxenue ¢puryp”) ycnemrno
crupasunuchk 84,6 u 83,8% mereit 6-7 met, cooT-
BETCTBEHHO.

PesynbraThl BhIMONHEHHUs 3afaHuil cydrecta 10
(“Cnoxenue puryp”) y nereri ¢ CABI nyumre, uem
cyorecra 9 (“Kyouku Kooca) u HaxosITCsI Ha BEpX-
HEW IpaHUlle HOPMATUBHBIX 3HAYeHUU. B ocHOBe
BeInonHeHus cyorecta 10 (“Crnoxenue ¢puryp”)
BEAYLIUM SIBJISIETCSI HETIOCPEACTBEHHO 3PUTEIBHO-
MIPOCTPAHCTBEHHOE BOCTIpUATHE (TpeOyeTCst OBICTPO
OTIPEJICNIUTD 1IeJI0E U COOTHOUICHHE €r0 4acTeil).
Pacxoxaenue onenok B cyorecrax 9 u 10 (“Kyouxu
Kooca” u “Cnoxenune Guryp”) o Bceit BEposITHOCTH,
CBHUJICTEIILCTBYET O MPEHMYIIECTBEHHOM Pa3BUTHU
WUIW HEAOCTATOYHOCTH (Hec(HOPMUPOBAHHOCTH)
OJIHOTO W3 yKa3aHHBIX KOMIIOHEHTOB 3pUTEIBHO-
MPOCTPAHCTBEHHOM JIESTEIbHOCTH.

Takum obOpasom, y nereit ¢ CIABI" BwIsiBICHBI
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TPYAHOCTH MPH PEUICHUH MEPIENTUBHBIX 3a/ad,
00yCNOBIEHHBIE KaK Ae(HUIHUTOM 3PHTEIbHO-
IPOCTPAHCTBCHHBIX (YHKIUH, TaK U HECHOPMHU-
POBaHHOCTBIO PEryIATOPHBIX KOMIOHEHTOB MO-
3HABaTEIbHON JIESTEIBHOCTH.

CpaBHeHHUe pe3yIbTaTOB MHTETPaJIbHBIX MOKa3are-
JIed BBIBUJIO, YTO JOCTOBEPHBIX PA3NMUUN MEKIY
IpynraMy HEeT U HeT JeTel, YbM pe3ysbTaTbl ObLITU
HUKE TPaHULbl HOPMATUBHBIX 3HA4eHHUU. Bricokue
pesyasrarsl o BUII BeisiBiens! y 42,3% u 45,9%
peOsT COOTBETCTBEHHO. BOIbIIe OIOBUHBI AeTeH 6-7
net umerot nokasarenu HUIT u OUIT kosdduimenTon
UHTEJUIEKTA BBILIE BEPXHUX HOPMATUBHBIX 3HAYECHUN

- 61,5%, 70,3% u 78,4%.

NuauBunyanbHble BapUaHTHI CTPYKTYpPBl MHTEI-
JeKTa aetei 6-7 Jer mpencTaBieHbl Ha puc. 2 (A,
b). CpaBHUTENbHBIA aHAIN3 UHAMUBUAYAJTbHBIX
BAapPHAHTOB MHTEJUICKTYyalbHOTO MpOoduiIs aAeTel ¢
CIIBI" 1 KOHTPOJIBHOW TPYIIIBI CBUIETENBCTBYIOT O
BapUaTUBHOCTH PE3yJIbTaTOB, KOTOPbIE MOTYT OBITh
KaK OYeHb BBICOKMMH, TaK U OUYE€Hb HU3KUMHU. U3
MIPEJICTaBIEHHOI0 Ha pHC. 2(A) UHTEIEKTYaIbHOTO
npouias BUIHO, YTO TOKA3aTeNd BBIIOJHEHUS U
BepOaTbHBIX U HeBepOANbHBIX 3aJlaHUi y JeTel ¢
C/ZIBI" He TONbKO BBIIE BEpXHEHW rpaHUIBI HOpMa-
THUBHBIX 3HAQUCHUM, HO U BHIIIE IMMOKa3aTenei AeTeit
U3 KOHTPOJIBHOU IPYIIIIBL.

WHOMBMAYBENEHEIE BAP MBHT LI CTPYKTYPhI
WHTEnnekTa y aered 6-F ner
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Puc. 2 (A). [loxazamenu unousudyaibHo2o sapuanma
cmpykmypol unmennexkma y oemeti 6-7 nem ¢ C/[BI”
U KOHMPOLBLHOU SPYNNbL

Ha puc. 2(b) npencraBieH MHTEIICKTYaJIbHBIN
npoQHIIb C HU3KUMH U HUKE HUYKHEH IpaHHIIbI HOP-
MaTHBHBIX 3HAYCHHH TOKA3aTeNIIMUA BBIITOJHEHUS
BepOabHBIX U HeBepOaIbHBIX cyOTecToB. Crenyer
OTMETHUTb, YTO MHTEIUICKTYalIbHBIN PO(UIIb y eTeil
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C HU3KUMH II0Ka3aTENIsIMU PE3yJbTaTUBHOCTU BBbI-
IIOJIHEHHUS 33JJaHUI TECTa HOCUT BBIPAKEHHYIO JIUC-
FapMOHUYHYIO HAIPaBJIEHHOCTD, YTO XapaKTEPU3yeT
pa3BUTHE KOTHUTHBHBIX (PyHKINH.

WHOMBRAYEN LHEIE BAPWAHTEI CTPYKTYPhI
WHTeNnekTa y geted 6-F ner
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Puc. 2 (B). [loxazamenu unousudyaibHo2o eapuanma
cmpykmypul unmeinnekma y oemeu 6-7 nem ¢ GBI’
U KOHMPOLBLHOIU PYNNbL

KoppensuoHHblii aHaIu3 MO3BOJIMI MOIYYHUTh J0-
MOJTHUTENIbHBIE JaHHBIE O BHYTPEHHEH CTPYKType H
CBSI3M OTJENIbHBIX TOKa3aTeseld MHTEJUIEKTa MEeXITy
co0oi. AHanu3 KO3(PPHUINEHTOB KOPPENSLUN CBH-
JIETEILCTBYET O TOM, YTO TECHOTA KOPPEIAIIMOHHBIX
cBsi3el 10 CBOEH CTPYKTYpe U KOJTMUYECTBY 3HAUUMBIX
K03 HUIIUEHTOB KOPPEIISAIUI KaueCTBEHHO OTIINYACT-
Csl B UCCJIElyEMBIX Ipylnax. B KOHTpoiabHOU rpyIie
KOpPEISIIUOHHOE B3aMMOJICHCTBUE BepOATbHBIX H
HeBepOaJIbHBIX CyOTECTOB MO YUCITy 00pa30BaHHBIX,
CTaTUCTUYECKH 3HAUMMBIX CBSI3EH TOUYTH B JIBa pasa
Boie (70), uem B rpymnme nereit ¢ CABI (44).

Ha pucynke 3 (A, b) npeacraBieHa cTpykTypa
B3aMMOCBS3€il BHYTpU BepOaJbHBIX KOMIIOHEHTOB
UHTEJUIeKTa y AeTeit 6-7 net ¢ mpusnakamu C/ABI u
y €Tl KOHTPOJIBHON I'PYIIIBL.

VY nereit KOHTpOIBHOU TpyMITHI (prc.3A) HanOobIIEE
KOJIMYECTBO KOPPEJISIIMOHHBIX CBSI3eH MMEIOT CyO-
TecThl 1, 2,4 u 5 («OcBenoMieHHOCTEY, «IloHSTIN-
BOCTBY, «CxonctBo» U «CroBapsy, r = 0,320 + 0,729).
YerenHoe BhINOJTHEHNE 33/1aH i 3THX CyOTECTOB, 1M0-
BUJIUIMOMY, 3aBUCHUT OT CTEIICHU C(HOPMUPOBAHHOCTH
BepOaIBHO-JIOTMYECKOTO U a0CTPAKTHOTO MBIIIICHUIHA,
JIOJITOBPEMEHHON CIIyXO-PeueBOM MaMATH, YPOBHS
PEUYEBOTO Pa3BUTHS M CIIOCOOHOCTH K IIOCTPOCHUIO Pa3-
BEPHYTOI'O BHICKa3bIBAHUSI, YMEHHS 0000I11aTh, aHATIU3H-
pOBaTh, CHHTE3UPOBATh U ONIEPUPOBATH MOHATUSIMH.
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VY nereit ¢ npusnakamu CIABI" (puc. 3B) dokyc
cBsA3el mpuxoauTcs Ha cyorectsl 1, 3 u 6 («OcBe-
JOMJIGHHOCTBY, «Apudmernka» n «IloBropenue
udpy», r = 0,537 +0,864). OOmKMMHU KOMITOHEHTAMHU
NICUXO(QHU3HONIOTHYECKOM CTPYKTYPBI ATHX CYOTECTOB
SIBJISIFOTCSI IPOM3BOJIbHASI OPTaHU3AINS M PETYIISIHSI
JeSITEIbHOCTH, I0JITOBPEMEHHAS ¥ KpaTKOBPEMEHHAsI
paboyas mamsTh, cHOPMHUPOBAHHOCTH MEXaHU3MOB
BepOaNbHO-MHECTUUYECKON JIeATeNIbHOCTH, a TaK-
JKE 3pUTEIBHO-IIPOCTPAHCTBEHHOE BOCIPUATHE H
3pUTEIBHO-peUeBas MaMsaTh (00bEM U YMEHHE OTIe-
pHupoBaTh BepOanbHON MH(popMaluii (001muil 3amac
CBEJICHUH U 3HAHUI)).
A b

Puc. 3 (A, b). Bzaumooeticmsue enympu 6epoaibHOU
CMpYKmMypsl uHmesiekmay oemeti 6-7 1em KOHmpoib-
Hotl epynnwt (A) u demeii ¢ npusnaxkamu C/BI (B)

Takum 00pazom, kak BUAHO U3 puc. 3 (A u b) BHyTpH
BepOaIbHON COCTABIISIONICH HHTEIUICKTA CTPYKTYpa
KOPPEJSIMOHHBIX CBSA3EH, a CJIeI0BATeIbHO U BO3-
MOYKHOCTH TIOAJIEPKaHUsI HEJOCTATOYHO CPOPMH-
pPOBaHHBIX (3BEHHEB) KOMIIOHEHTOB MHTEJUIEKTa y
JleTel IByX TpyHI CYIIECTBEHHO OTJIMYAIOTCS I10
3HAUMMOCTU M KOJIMYECTBY: Y JAETEH KOHTPOJbHOU
TpyIIBI HA IepBoe MecTo (POKyc cBs3el) BBIXOIUT
pedeBoe ONocpeI0BaHNEe ICUXMYECKOH JIesITeIbHOCTH
(cybrectnl 1 «OcBegomneHHOCTY, 2 «lloHaTnu-
BOCTBHY», 4 «CxoactBo» u 5 «CioBapwy), a y ACTeH ¢
CIIBI - 3puTenbHO-IIpOCTPaHCTBEHHOE BOCIIPUSATHE
(cyOtectsl 1 «OCBEJOMIICHHOCTBY, 3 «ApupMeTHKA»
u 6 «[loBTOpenue muQp») NPOU3BOILHOE BHUMAHHE
Y IPOU3BOJIbHAS PETYIISLHS U OpraHU3alusl 1esATellb-
HOCTH, T.K. UMEHHO 3TH KOMIIOHEHTHI TICUX0(H3n0-
JIOTHYECKOM CTPYKTYpbI MHTEJNIEKTa 00€CIIeurBaoT
MX YCIIEITHOE BBIMOJIHEHHE.

Ha pucynke 4 (A u b) mpeacraBneHa cTpykrypa
B3aMMOCBsI3el BHYTpH HeBepOAIbHBIX KOMIIOHCHTOB
UHTEJIeKTa y feTeit 6-7 ner ¢ nmpusHakamu CIBI
U JIeTed KOHTPOJBHOW Tpymmbl (6e3 MpU3HAKOB
CIBI).
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Puc. 4 (A,5). Bzaumooeiicmsue 6Hympu HegepOaib-
HOU cmMpyKmypol unmeniexma y oemei 6-7 jem
KOHmMpOnbHOU epynnsl (A) u demeil ¢ npuznaxamu
C/{BI" (b)

MHorouucieHHbIe TUuTeparypHble CTouHuKH [ 1,8,10]
M HaIlM MHOTOJIETHHE UCCJIEAOBaHUS CTPYKTYPhI
WMHTEJUIEKTa CBUIETEJILCTBYIOT O TOM, UTO y JAeTel
6-7 net HeBepOaNbHBIA MHTEIUICKT CIYKUT 0a30i
JUTSL Pa3BUTHS UHTEIJIEKTA U UMEET MEHee KECTKYIO
CTPYKTYpY (110 CpaBHEHHIO C BepOalbHBIM), CO-
JeprKanyto 6osee He3aBHCHMbIE XapaKTePUCTUKH
[5]. Bunumo, 3TO cBA3aHO C TEM, YTO B OHTOTEHE3E
HeBepOanbHbIe QYHKIIMH aKTHBHO (OPMHUPYIOTCS B
JTOIIKOJIBHBIM EPUOJ U K MOMEHTY MOCTYIIJICHUS B
koJty (6-7 jeT) ABIsTCS Hanboliee 3penbiMu [2].
VY nereil KOHTPOJIBHOMU IPYIIILI KX B3aUMOJICICTBHE
MeXy coOOH BbIIIE, YeM y JeTell ¢ Mpu3HaKaMu
CABI.

VY nereii 6-7 net 6e3 npusHaxkos CIABI (puc. 4A) do-
KyC CBsI3e# cpe/in HeBepOallbHBIX 3a/1a4 MPUXOTUTCS
Ha cyoTectsl 8, 9 u 10 («IlocnenoBarenpHbIC KAPTHUH-
Kk, «Kyouku Kooca» u «Crnoxenue Guryp»), B icu-
X0(pHU3NOTOTUUECKON CTPYKTYPE KOTOPBIX BEAYILIUMHU
SIBIIIIOTCS TIPOU3BOJIBHOE (3pUTENIHOE) BHUMAHKE U
MPOM3BOJIbHASL OPTaHU3AIMS U PETYIISIIUS 1eSTCIIb-
HOCTH, 3PHTEIBHO-IPOCTPAHCTBEHHOE BOCTIPUSITHE
W TMPOCTPAHCTBEHHBIH aHAIN3 U CHHTE3, HATJISAHO-
o0pa3Hoe U BepOAIbHO-JIOTMYECKOE MBIIIIICHHUE.

B rpymmie nereii ¢ npusnakamu C/ABI (puc. 4B) cy0-
tectol 8, 9 u 10 («IlocnenoBarenbHbIe KAPTHHKN,
«Kyb6uku Kooca» n «Cnoxenue Guryp») Takxe Bbl-
CTYIIAIOT HA NEPBBIN IIJIaH.

Taxum 06pa3om, s YCIEIIHOTO pelIeHus Meplern-
TUBHBIX 331849 HEOOXOIUMBI HE TOIBKO COPMHUPOBAH-
HOE ITPOCTPAHCTBEHHOE BOCIIPUATHE, HO U ICUXOPH-
3HOJIOTUYECKAs] 3PETOCTh CTPYKTYPHBIX KOMIIOHEHTOB
OpraHu3alMy ASSTEIbHOCTH U IIPOLIECCOB, 00CCIICUH-
BAOIKX IIPOU3BOJIBHOCTh CAMOPETYIISILIUH.
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Ha pucynke 5 (A u b) npeacrapieHa CTpykTypa B3anMo-
CBsI3Ci MEXJy BepOajJbHBIMH U HEBEepOAIbHBIMU
KOMITOHEHTaMH MHTEJUIEKTa y JeTel 6-7 JeT ¢ npu-
snakamu CJIBI" u neteit KOHTpoJIbHOM rpymibl (0e3
npuszHakoB C/IBI).

Puc. 5 (4, B). Bzaumoodeticmsue medxncoy 6epoanvbHoil
U HeBepOANbLHOU CMPYKMYPAMU UHMELLeKmA Y Oemell
6-7 1em KoHmponvHou epynnwvl (A) u ¢ npuznaxamu
C/{BI" (b)

Kak Bugno u3 pucynka 5 (A), y neteif KOHTPOJIb-
HOM Tpynmbl 4eThpe BepOalbHBIX cyOTecta — 1,
2,3 u 4 («OcBegoMIeHHOCTEY, «[IOHITINBOCTHY,
«Apudpmernka» 1 «CxoacTBo») — HanboIee TECHO
KOpPEJINPYIOT C HeBepOabHBIMU cyOTecTamu 7, 8,
9 u 10 («Henocraromue neranu », «llocmenosa-
TenbHbIe KapTUHKNY, «Kyouku Kooca» n «Cnoxe-
HUE QUTyp»), TPU 3TOM QOKYC CBSI3CH MPUXOIUTCS
Ha cyorectsl 3, 4, 7 u 10 («Apudpmerukar, «Cxon-
ctBo», «Henocratomue neranu» n «CrnoxeHue
¢uryp»). Bepbanwsubiii cyorect 5 («CnoBapby)
KOppeaupyer ¢ HeBepOanbHbIM cyOTecToM 7 («He-
JOCTaIoNIe aeTainy»), a cyorect 6 («[loBropenue
mudp») c cyorecramu 10 u 11 («Crnoxxenue puryp»
u «KogupoBanue»).

B3anMocBs3b 3THX BepOaNbHBIX U HEBEPOATbHBIX
CcyOTEeCTOB ompenesseTcss O0mMUMH CUX0pUu3no-
JIOTUYECKUMH KOMIIOHEHTaMHU. Pa3BuTre ummnpec-
CUBHOM peur, TOHUMaHHe JIOTUKO-TPaMMaTHYeCKUX
KOHCTPYKL MW U BPEMEHHBIX OTHOILLIEHUH, OIpeie-
JISIIOT YCIEIIHOE BBITTOTHEHHE 3a/1aHuil cyOTecToB 7
u 8 («Henocratomue neranu» u «IlocnenoBarens-
Hble KapTUHKH»), a 0000IIeHHOE Mpe/ICTaBIeHUE
0 TpPOCTpaHCTBE HEOOXOAUMO /sl BepOaibHO-
MHECTUYECKON ACSATENbHOCTH U (HOPMHUPOBAHUS
noHATHs yucia — cyoTecTsl 3 u 10 («Apudmernrar
u «Crnoxxenue Guryp»). 3To JaeT OCHOBAHUS CUH-
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TaTh, YTO YCIEUIHOE PEIICHUE NEPLENTUBHBIX 3a-
Jlad TaK)Ke 3aBUCUT M OT PETYIUPYIOMEH QyHKIIHNH
BHYTPEHHEH peuu.

PasnuuHble CTPYyKTYpHBIE KOMIIOHEHTHI U CBOMCTBA
BHUMaHHS, BXOJSIINE B COCTaB U OObEAMHSIONINE
cyorectsl 6, 10 u 11 («IToBTOpenue mudp», «Co-
xenue Guryp» u «KogmpoBaHue»), 0OBSCHSIIOT UX
KOpPEJSIUOHHOE B3aUMO/IEHCTBHE.

MOHO IPENIONIOKUTH, UTO TECHOE B3aUMO/ICHCTBUE
BepOAILHBIX M HEBEPOATBHBIX CTPYKTYp UHTEIJICKTA
y JeTel KOHTPOJBHON TpYIIHI CBsi3aHO ¢ chop-
MHPOBAHHOCTBIO PETYIHPYIOMIed QYHKIHH PEUH.
B T0 ke Bpems, u3ydeHHe IpoLecca CTaHOBIICHHUS
PErYJIMPYIOLIEH pPOJIM PEUr MTOKA3aJI0, YTO IPABUIIb-
HOE MOHUMaHuEe U BOCIPOM3BEACHHE BepOaTbHOMN
WHCTPYKIIUU HEOOXOJIMMO COIIPOBOK/aTh OpraHu3a-
LMei OpUeHTUPOBKHU B MaTepHale (JI0MOTHUTEIbHbIE
OTIOPBI), C KOTOPBIM MPEJCTOUT JIEHCTBOBATH JIETSIM.
Peub cTaHOBUTCS PETYIATOPOM IEUCTBHSI HE Cama I10
cebe, a TOJIbKO BO B3aUMOJICHCTBUHU C IPAKTHUECKUM
nevicteueM [1,9].

JlaHHbIE HACTOSIIETO MCCIE0BAaHUS COITIACYIOTCS
C NOJIYYCHHBIMM HaMHW PE3yJjibTaTaMU IIPpU aHaJIN3€
CTPYKTYpPBl MHTEIUICKTA Yy JeTel 6-7 JeT ¢ pasHou
YCIIEIIHOCTHIO O0yUeHHS.

V nereit ¢ npuznakamu CBI (puc. 5b) xoppensiuu-
OHHOC B3aMMOJICHCTBHE MEXIy BepOaIbHON U He-
BepOabHOM CTPYKTYpaMH HHTEIUIEKTa CYIIECTBEHHO
HUKE 10 KOJIMYECTBY 3HAYMMBIX KOA(D(HUIIMEHTOB
KOppEJSIMU U BO3MOKHOCTH TIOAJCPKAHUS MEHEe
chopMupoBaHHBIX (DYHKIIHI 32 cUeT OoJiee 3peIIbIX.

Taxum o0pa3om, aHadW3 KOPPEISIHUOHHOTO
B3aUMOJICHCTBHS MEXAy BepOalbHON M HEBep-
OaJIbHON CTPYKTypaMH MHTEIJIEKTa MOKa3all, YTo
JUISL 1€TE€d KOHTPOJBHOU I'pyNIbl XapaKTEPHBI
JOCTATOYHO BBICOKHH YpOBEeHb CHOPMHPOBAH-
HOCTH BepOalbHO-JTOTHYECKOTO MBIILICHUS H
3pUTENBHO-NIPOCTPAHCTBEHHOTO BOCIPUSATHUS,
c(hopMHUPOBAHHOCTHh CTPYKTYPHBIX KOMIIOHCHTOB
OpraHHM3alUH ACSTEIbHOCTH U MPOLECCOB, 00e-
CIIEUMBAIOIIMX MPOU3BOIBHOCTh CAaMOPEryJIAIUU,
a nus nereit ¢ npusznakamu CIABI - HemocTarou-
HBI ypOBEHBb CHOPMHUPOBAHHOCTH 3PUTEIBHO-
MIPOCTPAHCTBEHHOI'O BOCIPHUSITHUS, IPOU3BOJIBHOTO
BHHUMaHUs U MPOU3BOJBbHON OpraHU3allMu U pery-
JIILUU 1€ TEIBHOCTH.

© GMN

BroiBoabI

1. Ilcuxodusnonorndeckas CTpyKTypa WHTEIUICKTA
neteit 6-7 ner ¢ CIABI, xapakrepu3yeTcsi BbIpaKeH-
HOM JMCTapMOHUYHOCTBHIO Pa3BUTHS MO3HABATEIb-
HBIX (YHKIUH W HU3KUM YPOBHEM B3aHMOCBSI3H
KOMITOHEHTOB, COCTAaBJISIOIINX OCHOBY BepOajIbHOTO
1 HeBepOaIbHOTO UHTEIUIEKTA, TPH IOMIUHUPOBAHUHU
HeBepOaTbHOM COCTABIAIONIECH.

2. llcuxodusnonornaeckast CTPyYKTypa HHTEIIIEKTa
JIeTel KOHTPOJILHOM TPYTIITBI 6-7 JIET XapaKTepu3yeTcs
JIOCTaTOYHO BBICOKUM ]ISl BO3pacTa ypoBHEM c(hop-
MHUPOBAaHHOCTH TIO3HABATEIBHBIX (PYHKIINI M TECHBIM
B3aMMOJICHICTBHEM BepOAIbHOTO W HEBEPOAIBHOTO
KOMITOHEHTOB.

3. Ilcuxoduznonorndeckast CTPyKTypa WHTEIJICKTa
neteit 6-7 ner ¢ CIABI' xapakrepusyercs HeIOCTa-
TOYHBIM YPOBHEM C(HOPMHUPOBAHHOCTH 3PHUTEIHHO-
MIPOCTPAHCTBEHHOTO BOCHPHATHS M TPOU3BOIBHOMN
PETYISAIMHN ¥ OpPTaHM3alWU JesTeTbHOCTH U Oonee
HU3KUM YPOBHEM B3aWMOCBSI3€H BEpOATbHOTO U HE-
BepOAITBHOTO KOMITOHEHTOB.

4. loctoepuo Oonee auskue BUIT u HUII y nereit
¢ CABI cBs13anbI ¢ nepUIIMTOM OpTaHU3AIH BHUMA-
HUS ¥ TPOU3BOJIEHOM PETYISINN ACITEIHHOCTH PU
COXPaHHOCTH OTIEPAITHOHATBHON CTPYKTYPBI Pa3iIud-
HBIX BHJIOB TIO3HABaTeNbHON AesTenbHocTH. OueHb
HU3KHE TT0Ka3aTeNIN BBITTOTHEHHUS BCEX BEpOATBLHBIX
CyOTEeCTOB OTMEUEHBI y JIeTel ¢ KOMOMHUPOBAHHBIM
turiom CJIBI, y KOTOpBIX BBISBICHBI TUTIEPAKTHB-
HOCTh, HEBHUMATEIBHOCTh U HUMITYJIbCUBHOCTb.
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SUMMARY

PSYCHOPHYSIOLOGICAL STRUCTURE OF
VERBAL AND NONVERBAL INTELLECT IN
6-7YEAR OLD CHILDREN WITHATTENTION-
DEFICIT HYPERACTIVITY DISORDER

Bezrukikh M., Loginova E.

Institute of Developmental Physiology of Russian
Academy of Education, Moscow, Russia

Wechsler test revealed the peculiarities of intellec-
tual development of children with Attention-Deficit
Hyperactivity Disorder (ADHD). It is shown that
the psychophysiological structure of intelligence in
6-7 year old children without any signs of ADHD
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is characterized by a high level of development
and close interaction between verbal and nonverbal
components. Their peers with ADHD demonstrate
an insufficient level of development of visual-spa-
tial perception, voluntary activity organization and
regulation, and a lower level of interaction between
verbal and nonverbal components. Significant differ-
ences between verbal and nonverbal integral indices
are the evidence of the deficit in voluntary attention
and voluntary regulation and in the integrity of op-
erational cognitive structures.

Key words: Attention-Deficit Hyperactivity Dis-
order, psychophysiology, intellect, ADHD chil-
dren.

PE3IOME

INCUXODPUZNOITOTNIYECKASA CTPYKTYPA
BEPBAJIBHOI'O U HEBEPBAJIBHOI'O UH-
TEJJIEKTA JIETEM 6-7 JET C CHHIPOMOM
JEOUIIUTA BHUMAHUA U TUITEPAKTUB-
HOCTH

Be3pyknx M.M., Jlorunosa E.C.

Poccuiickaa axademus obpazosanus, Uncmumym
so3pacmuotl usuonoeuu, Mocxea, Poccus

Jl1s BBISIBIIGHUST 0COOCHHOCTEH MHTEIIEKTYaIbHOTO
pa3BHUTHSA y JIeTel ¢ MpU3HaKaM¥ CHHpoMa JeuimTa
BHUMaHM U runepakTuBHocT (C/IBI') u nereit koH-
TPOJILHOH TPYIITBI OBLT KCIIOIB30BaH TeCT Bekciepa.
[Tokazano, 4To MCUXO(PHU3HOIOTHYECKAs! CTPYKTypa
HMHTEIJICKTA JIeTel KOHTPOJBHOUN rpymmsl 6-7 JeT
XapaKTepHU3yeTCsl BLICOKMM YPOBHEM c(hOpMHUpOBaH-
HOCTH U TECHBIM B3aHMOJCHCTBUEM BEpOaIbHOTO U
HeBepOaIbHOro KOMIOHEHTOB. [Icnxoduznonoruye-
CKasi CTPYKTypa HHTesseKTa aereit 6-7 ner ¢ CIABI,
10 CPABHEHUIO C KOHTPOJIbHOW TPYIIION, XapakTe-
pU3yeTcs HeIOCTaTOYHBIM YPOBHEM C(OPMHUPOBAH-
HOCTH 3pUTENIbHO-TIPOCTPAHCTBEHHOTO BOCTIPHUSTHS U
MIPOU3BOJIEHOM OpraHU3aIly U PETYJISALUN IesITelNb-
HOCTH U 0oJiee HU3KUM YPOBHEM B3aUMOCBsI3eH Bep-
0aJIbHOTO U HEBEPOATHLHOTO KOMIIOHEHTOB. 3HAUUMBbIC
pasnIuuus, MEXAYy WHTETPAIbHBIMH BepOaNTbHBIMU
U HeBepOaJbHBIMU HHTETpalbHBIMHU MOKa3aTeIsIMU
TaKKE CBUJICTEIBCTBYIOT O Ie(DUIINTE TPOU3BOIEHOTO
BHUMaHUI ¥ IPOU3BOJIEHOM PETyIALIUY eI TeIbHOCTH
U COXPaHHOCTH ONEpallMOHaJIbHON CTPYKTYpHI pa3-
HBIX BHJIOB II03HABaTEeIbHON JESTEIHLHOCTH.
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BUOXUMWYECKHWE U3MEHEHHMS KPOBU ITPU PAHHE MATEPHHCKOM
JENPUBAIIMU Y JETEW Y NX BJIAUSIHUE HA CTAHOBJIEHUE
IMOIIMOHAJIBHOI'O CTATYCA PEBEHKA

TloroepamBuinu K.51., laromunsze M.B., [larasa K.U.

Tounuccruii 2ocyoapcmeaennvili MeOUYUHCKUL yHusepcumem, oenapmamenm neouampuu, I py3us

YCTaHOBIIEHO, YTO HEJIOCTATOK MaTEPUHCKOMN JIACKH,
peakoe oOIIeHre ¢ MaTephio C PaHHETO BO3pacTa
SIBJISIETCS OJTHUM M3 TIyOOKHX CTPECCOBBIX BO3-
JEHCTBUM Ha MICUXHUKY peOeHKa W Yalle BCEro BbI-
3BIBACT COCTOSTHUE TICUXWUECKOH mernmpuBanuu [4].
[To manueiMm Amy F.T. Arnsten [7] ctpeccorenroe
BO3JIeiiCTBHE Ha pebeHKa B paHHEM BO3PAacTe BBI-
3BIBACT U3MEHEHUSI apXUTEKTOHUKHU U CTPYKTYPHI
KOpTHKaidbHOW wacTu Mo3ra. Nim Tottenham,
Todd A. Hare, Brian T. Quinn, et al. [15] ycTa-
HOBWJIM HEWPOOMOIIOTHYECKHE U TOBEJICHYECKUE
HapylIeHHUs y JeTel cTpajarouiuX MaTepUHCKOU
nenpuBanueii. Aniko Korosi &Tallie Z. Baram [6]

© GMN

BBISIBIIIH, YTO MaTepUHCKAs JIETIPUBAIIUS C paHHE-
ro JAETCTBA BEAET K CTAHOBJICHUIO HEYCTOMUYHUBOUI
MCUXHUKH, (HOPMUPOBAHUIO HEIMPABUIBHOTO OT-
BETa Ha CTPECCOBBIE BO3IECUCTBUA, MPOSBISICH U
BO B3pOCJOM Bo3pacte. lImerorcst nurepaTypHbie
JTaHHBIE 00 U3MEHEHUSX CO/IepKAHUS HEHPOTpaHC-
CMHTEPOB U KOPTH30JIa B KPOBU JI€TEH C MaTepUH-
ckoii nenpuBanueit [9,10,12]. Parnsas MmaTepuHCcKast
JIETPYBAIs BBI3bIBACT HAPYIICHUE Al TAITMOHHBIX
BO3MOYKHOCTEM HEPBHOM JIEATEILHOCTH U CTPATETuu
TTOBEJICHHSL, ITPOSBIISISICH B HEAIEKBATHOM TTIOBE/ICHUHT
Y CHW)KCHHH YMCTBEHHBIX BO3MOXKHOCTEH IPH CO-
3peBaHUM OpraHu3Ma [4].
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Hamu ycranosiiena [2,5] auckoopauHaius qo¢a-
MMHEPruueCKOM M CUMIIATOAJAPEHAIOBON CHUCTEM
[IpA HENPEPBIBHOW M MPEPBIBUCTON MATEPUHCKOU
cenapaury y MaJE€HbKHUX KPBICST, YTO MPOSIBIISIETCS
B HapylIEHUAX MOBEJECHUYECKUX PEAKLH BO BCEX
BO3pacCTHBIX JHana3oHax. B iureparype uMeroTcs
JIaHHBIE 00 U3MEHEHUAX COJEepPKAHUI CEPOTOHUHA
B CTPYKTypax MoO3ra y >KMBOTHBIX C MaTE€pPHHCKOI
JIEIIpUBALMEN, YTO MPOSIBIIAETCS B ArPECCUU, CKIIOH-
HOCTU K ankorouo [12]. OmyOiuKOBaHbI JJaHHbBIE
O BJIMSIHUU PAaHHEH MAaTEpHHCKOM JENpUBALIUU HA
CTPYKTYPHBIE U3MEHEHUS U JErpagupyrolue mnpo-
[IECCHI B TOJIOBHOM MO3T€ CPEH KUBOTHEIX [14,15].

B HacrosmeMm ucciaenoBaHuu Oblia IOCTaBIEHA
LeJIb ONPEAECIUTh BIUSHUE PAaHHEH MATEPUHCKOU
JIENIpUBAllMY HAa CTAHOBJIEHHE CUMIIATOAJpEeHa-
JIOBOH U TO(paMUHEPTHUECKOW pPeryssiud Mo3Ta
cpeny IeTell paHHEro BO3pacTa U IOCIELyIoNIue
SMOLIMOHAJbHBIE IPOSIBIEHUSI B JOLIKOJIBHOM BO3-
pacre.

Marepua n MeToabl. MccnenoBanns npoBeieHbl B
Jome mnagenna r. Tounucu. OCHOBHYIO TPYIIIY CO-
cTaBUIHN 42 KITMHUYECKH 37I0POBBIX IETEH B BO3paCTe
oT 6 10 36 MecsueB. B KOHTPOIBHYIO TPy BOII-
JIU 3I0pPOBBIE JE€TU TOM k€ BO3PACTHOMN I'pyIIIbI
OT HECKOJIBKUX CHEIUAJN3UPOBAHHBIX MIPUIOTOB
r. TOumnucu, rie KU MaTepu-oJMHOYKH CO CBOUMHU
JIETHbMH, T.€. IETU C POKICHUS POCIH CO CBOUMH Ma-
TepsMu. [IpoTokon uccnenoBanus ObLT YTBEPIKICH
JIOKQJIbHBIM 3THYECKUM KOMUTETOM.

HccnenoBanuck COCTOSIHUE 37I0POBBS JITEH, X pa3-
BUTHE, HAJTMYME KAKOH-TTMO0 BPOXKICHHOH ITaTOJIOTHH,
OCTPBIX HH(PEKIIMOHHBIX 32a00JIeBaHUI B IEPUOJT UC-
CJICZIOBAHMUSI, TUIT BCKAPMITUBAHUS (B KOHTPOJILHYIO
TPYIINY BOILIHM JIETH, KOTOPbIC HAXOJWINCh Ha WC-
CKyCTBEHHOM BCKapMJIMBaHUH). B kpoBu n30paHHO#
KOTOPTHI 3I0POBBIX JIETEH UCCIIEIOBAIUCEH COMEP-
KaHue HopanuHe(pHuHa, NohaMIHa ¥ CEPOTOHMHA.
Uccnenosanus nposeaeHbl B PecnybOinmkanckom
HAyYHO-HCCIIEIOBATEIBCKOM [IEHTPE MEIUIIMHCKON
OMO(GU3UKKM U BHEIPCHHS HOBBIX OMOMEIMIIMHCKUX
texnonoruii uM. H.B. Kapcanosa. [Ipu 00paboTke
Pe3yaBTaToB UCToIb30Bau mporpammy “STAT Soft”,
JIOCTOBEPHOCTH paznuuunit — npu p<0,05.

JlJ1st BBISIBIIEHUS] SMOLMOHAJIBHOTO CTaryca JeTen
HCIIONIb30BaNU 8-11BeToBOM «Mausrit Tecty Jlromepa
[3]. B ocHOBe pazpaboranHoii JIromepomM METOAUKU
JIKUT TEOPHs TaK Ha3bIBAEMOW (PYHKIIMOHAJIBHON
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TICUXOJIOTHH, OCHOBOM KOTOPOM SIBJISI€TCS TUIOTE3a
0 Pa3IMYHOM MCHUXOJOTUYECKONW 3HAYUMMOCTH IS
TIOBEJICHU YesioBeKa psja 1BeToB. PaboTa ¢ TecTom
3aKJII0YaeTCs B MOCIEI0BAaTEeIbHON pacKiiaj ke Hc-
CJIeZlyeMbIM JIMIIOM BCEero Habopa BOCEMHUIIBETOBBIX
kaprouek. CiieioBaTesIbHO, Ha OIMH KOHEll ps/ia rora-
JaeT Hanbosee MPenoYnTaeMBbIi IIBET, 8 Ha POTHBO-
MOJIOKHBIN KOHEI — HAUMEHEE MPEANOUUTAEMbIi.
WuTtepriperanus HBETOBBIX PACKIIAI0K Oa3upyeTcs Ha
TOM, YTO KaKJbIH 1IBET, KaK U3BECTHO, UMEET CBOIO
TICUXOJIOTHYECKYIO CTPYKTYpY M SIBJISIeTCS MpHU3HAa-
KOM OITPE/IEJIEHHBIX MTOBEIEHYECKUX XapaKTePUCTUK
yesioBeKka. JIpyroil OCHOBOM JIsi MHTEpIPETALUU
I[BETOBBIX PACKJIAJIOK CITY>KUT MECTO (TIO3UIINS ) IIBETA
B pacKJaJike, KOTOPOe XapaKTepHu3yeT OTHOIIEHUE
YeJIOBeKa K TOMY WJIM HTHOMY LIBETY ((DYHKIIHS [[BETA).
OTOT mapaMeTp MO3BOJIAET ONPEIEIUTh TMUHOCTHbIE
XapaKTEePUCTHUKH YeJI0BeKa — MaHepy MOBEIEHHs, SMO-
[IUOHAJIBHYIO MJTM MOTHUBAI[MOHHYIO I1€JTb TOBEICHUS
U T.J. ABTOp TecTa BCe IIBeTa pa3/iesigeT Ha OCHOB-
Hble (TEeMHO-CUHUH, 3€JIeHbIH, KPACHBIH, KENThINH) U
BCIIOMOTaTe/bHbIe (MypPHIYpPHBIA WIH (DUOJICTOBBIH,
KOPUYHEBBIN, YepHBIN, ceprlil). s 310poBOTO
HOPMaJIBHO Pa3BUTOrO MHAMBHAA XapaKTEpPHO, YTO
Ha MEPBBIX MECTaxX OOBIYHO CTOSIT OCHOBHBIC I[BETA.
B Tom cnyuae, ecnu Ha OZJHOM M3 TPEX MEPBBIX IO-
3UIMHA HAaXOIHUTCSA KaKOH-JIHOO BCIIOMOTATEIbHBIN
[[BET, MOKHO CYJUTh O COCTOSIHUU HAMPSIKECHHOCTH,
TPEBOKHOCTH B CaMOYYBCTBMHU yesioBeka. [1o mero-
nuke Jlromepa B 3aBUCUMOCTH OT TIO3ULIMH JOIIOIHU-
TENLHOTO WJIM OCHOBHOTO IBETA IPUCBAUBACTCS O
B 12-6anpHoii mikaie. Ot 0 0aJiioB — OTCYTCTBUE HITH
HECYIIIECTBCHHAS TPEBOXKHOCTH JI0 12 0asioB — OueHb
BBICOKasl TPEBOKHOCTb.

IIBeToBoi1 TecT npoBoawin B L{xHerckoMm Jlome pe-
OcHKa cpe/u 3J0pOBBIX JIeTel B Bo3pacte oT 4 10 6
JIeT, KOTOPBIE B BO3pacTe 3 JIeT ObLIBI IeperpaBIIcHbI
u3 Towmucckoro Jloma muanenna. KoHTposibHYO
TPYIIY COCTaBUIIU 37A0POBBIE JETH TOTO K€ BO3-
pacTta u3 JneTckux caaoB I TOummcu. Paspemienue
Ha TIPOBEJCHHUE HCCIICAOBAHMS OBLJIO MONYYEHO OT
MunucrepcTBa oOpa3oBanus [ pys3un.

Pe3yabrarsl U ux odcy:kaenue. B kpoBu jgenpu-
BUPOBAaHHBIX [ICTCﬁ BBISIBJICHO JJOCTOBCPHO HHU3KOC
cojepKaHHe CEPOTOHHMHA BO BCEX BO3PACTHBIX
nuamnaszonax. Camoe 3HaUMMOE pa3iauumne oOHa-
pPY’)XKEHO B BO3pacTe 10 rofa, KOTAa coJiepKaHue
CEpOTOHMHA OBLIO caMO€ BBHICOKOE B KOHTPOJILHOU
rpymme (265,2426,2HMO0Ib/71), HO JepKajoch Ha JI0-
BOJIBHO HU3KOM YPOBHE Y JIEIPUBUPOBAHHBIX JACTEH
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(152,2+2,9 umonb/n). C 1 mo 2 nmeTHero Bo3pacra
KOHIIEHTPAIIUS CEPOTOHNHA HECKOJILKO CHUKAIACh B
00erX UcCIIeayeMBbIX IPYIINax, a ¢ 2 IETHETO BO3pacTa
oTMeYasiach TEHACHIHSI €r0 MOBBIICHHS, XOTS KOH-
LEHTPALHSI OCTaBANIACh IOCTOBEPHO HU3KOH B rpyIIe
JIENPUBHUPOBAHHBIX JieTel (auarpamma 1).
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0 T T 7
6-12 mec. 1-2roga 2-3roga

||:| AenpuBupoBaHHble aeTn B KOHTpPONbHaA rpynna |

Huaepamma 1. Cooeporcarnue cepomoruna (HMoav/1)
8 Kpogu demell ¢ MAmepuHcKou 0enpusayuert

C npyroii cTOpPOHBI, coJepkaHue HopanHHEpUHA
OBLTO IOCTOBEPHO BHICOKUM Y JISIPUBUPOBAHHBIX JIC-
TEl 110 CPABHEHUIO C KOHTPOJIBHOM TPYIIIION BO BCEX
BO3PACTHBIX JUAla30HaX, OCOOEHHO B BO3PAcTHOM
rpymme ot 1 10 2 net (2,07+0,8MKr/J1, IO CpaBHEHHIO
C KOHTpOJIbHOH rpymmoi — 1,27+0,1mxkr/m). Conep-
KaHue ke godamMuHa ObUIa JOCTOBEPHO HU3KHM B
[IEpBOM BO3PACTHOM TpyIIle IO CPAaBHEHUIO C KOH-
tposaeM. C Bo3pacToM JeTeil coneprkanue fodamuna
CHIDKAJIOCh KaK B OCHOBHBIX, TaK U B KOHTPOJIBHBIX
rpynmnax, Ho 0ojiee HHTEHCUBHOE CHMIKCHHE KOH-
HeTpanuu J1opamMuHa 0TMEUajJoch B KPOBHU ACTel
KOHTPOJILHOM TPYIIIBI (IHarpamma 2).
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||:| AenpueBnpoBaHHble et B KOHTPOSLHas rpynna |

Juaepamma 2. Cooeporcanue Hopanuneppuna (mxe/i)
u dohamuna (Mxe/1) u ux coomuowieHue (HopInuuedh-
PUH/O0hamun) 6 Kposu 0enpusupOSanHux oemet

Takoii xe nucbananc MexIy cofepKkaHHeM HOPATIH-
HedpuHa U 10paMIHa MBI OTMETHIIH B KCTIEPUMEHTE
C IENPUBUPOBAHHBIMU KPBICIATAMH [2,5], 4TO yKa3bl-
BacT Ha MPOIECCHI TUCPETYISIHN 1 (YHKIMOHATIBHBIX
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paccTpoMCTB B THIIOTANaMO-TUIIO(U3APHON CUCTEME
MIPY MaTepUHCKOM ETPUBAIIIY KaK CPEJH )KUBOTHBIX,
Tak U cpenu Jroned. Kak Mbl ycTaHOBWIIM M Ha YTO
yKa3bIBaeT MHOYKECTBO IKCIIEPUMEHTAIIBHBIX JJAHHBIX
[7,8,12], B ocHOBe HAOIOIAEMBIX B YCIIOBHUSX MaTe-
PUHCKOM AETPUBALMY MOBEIECHUECKUX HAPyLICHUI
KPBICAT JIGKHUT TUCKOOpIUHANUsS JodhaMUuHeprude-
CKOHM M CMMIIaTOaJpEeHaI0BOM CUCTEM.

g onpeneneHust ICUXUYECKOTO COCTOSHUS JIETeH,
MOTHBAI[UU MOBEJEHUS, OCHOBBI MOBEJECHYECKIX
HapylieHui ObUT TIpoBelieH «Maliblii BOChMHUIIBE-
toBblii Tect Jlromepa». B pesynprare 1BETOBOIO
tecta 20,5% nereit U3 IeTAOMA BBISIBUIH BBHICOKYIO
TPEBOKHOCTB, 10,8% OueHb BHICOKYIO TPEBOKHOCTb,
a 'y 38% JnenpuBUpPOBAHHBIX JIeTel OBLT BBISBICH
HU3KUI YPOBEHb TPEBOXKHOCTHU. B KOHTPOJIBHOM ke
TpyMIe O4eHb BBICOKYIO TPEBOKHOCTH OIIPEIEIINIH Y
3% neTeil, BRICOKYIO TPEBOKHOCTE — Y 20,6% netei,
ay 59% Obla BbIsSIBIIEHA OYEHb HU3Kas TPEBOKHOCTH,
WJIH BOOOIIIE HE ObLIO MPU3HAKOB TPEBOXKHOCTH.

OO0I11IEU3BECTHO O POJIM CEPOTOHMHA B MOBEICHUU.
DT0 OMOIOTUYECKU AKTUBHOE BEIIECTBO OTBETCTBEHO
3a pacciiabiicHue, MMOKOH, MOJIOKUTEIbHBIC IMOIIUH.
[Ipu gempeccuBHOM pacCTpPONCTBE OTMEUACTCS
JneduuuT 3TOro BemecTa. B mcuxocoMaTuueckoi
cdepe uMeeT 3HaYCHUE TUcOANTaHC MEXKIY HOpaape-
HEPruYeCKOl U CEPOTOHMHEPTUYECKON cHCTeMaMU
[1]. TTo manabiM Currier and Mann [6], Ichise et al.
[11] mpu paHHHUX CTpECcCOBBIX BO3NEHCTBUSX CiiabeeT
CepOTOHUHEpruueckas (DyHKIIMsI MO3ra, CBS3bIBAIO-
11ast MOTEHITMAN CEPOTOHMHEPTHUECKUX PEIICTITOPOB
Mo3ra [13], 94To crmocoOCTBYET BO3HMKHOBEHHIO
TICUXOIMATOIOTUYECKOTO COCTOSIHUSI U TPOSIBICHUIO
arpeCcCUBHOIO M CYMIUAILHOTO MOBEJICHUS YKE B
MIO3HUE BO3PACTHHIC TIEPUOIEI.

HopajpeHaivuH BBINOJIHSAET aKTHBUPYIOIIYIO (PYHK-
IHFO B TOJIOBHOM Mo3re. [ py akThBarim HopapeHamH-
epruveckoil (yHKIUKM MO3ra YIy4IIatoTCs BHUMAHHE,
KOHIICHTpAIIUs U coCcTosiHUE OoipcTBOBanHus. OTMeua-
eTcs TaK )K€ KOCBEHHOE BIUSHUE HAa SMOILMOHAIILHO U
MOTHBAIIMOHHO JICTEPMUPOBAHHOE ITOBE/ICHHE.

JodamuH perynupyeT neseHanpapieHHOE TOBEICHHUE.
O PeKTUBHOCTD aHTHACTIPECAHTOB COITPOBOXKAACTCS
MOBBIICHHOW J0haMHUHEPTHUeCKOl aKTUBHOCTBIO.
JlokazaHo, 4TO akTUBALMS J0(PaMHUHEPTUUCCKON M
HOpaJpeHAIMHEPTUYeCKol cucTeM popMHupyeT 3Mo-
[IHOHAIBHO MOJIOKUTEIBHBIC COCTOSHUS [6].
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Pesynbrarsl Halero UCCieI0BaHUs BBISBWIH JMC-
Oananc Mex 1y QYHKIMOHHPOBaHUEM HOpANUHEppH-
HEPru4ecKoil u 1ohaMUHEPrUIeCKON CHCTEM MO3ra
Y JEPUBUPOBAHHBIX JIeTeH. BrICOKast KOHLIEHTpaLyst
HOpANMHEPpPUHA, HECOOTBETCTBEHHO HU3KUU ypO-
BEHb JI0aMrHa ¥ HU3KOE COJIEPKAHNUE CEPOTOHUHA
B KPOBH JI€T€H M3 JETCKOIO JOMa yKa3bIBalOT HA
perynsuroHHbIe U (YHKIHOHAIbHBIC HAPYLICHHUS
THIIOTAIaMO-THITO(QHU3aPHOI CHCTEMBI MO3Ta.

BrlisBeHHbIE HAMU HapyIIEHHUsS] SYMOLIMOHAIBHOTO
craryca jietei u3 JieTioMa (BbICOKUHM MPOLIEHT AeTel
C BBICOKHUM YPOBHEM TPEBO)KHOCTH) TIO CPAaBHEHHIO
C JIETBMHU PACTYIIUMH B CEMEHHON O0OCTAaHOBKE SIB-
JSIIOTCA CIEACTBUEM (PYHKIIMOHAJIBHBIX HapyIICHUH
LIEHTpaJIbHOW HEPBHOM CUCTEMBI C PAHHETO BO3pac-
Ta, KOIJa elle HE 3aKOHYCHO M IPOJOIDKAETCA €€
(dopmupoBanue.

OMOIMOHAILHOCTH U TIPEO0JIa ITAHNE TOJIOKUTEITLHBIX
OMOIMH - XapakTepHas yepTa Il HOPMaJlIbHOTO
pebeHka. DMOLMOHATBHOCTh MTOMOTaeT PeOCHKY
aJlaliTUPOBAThCA B OKpyKarouen cpeae. B atom emy
MoMoraeT MaTh 1 OJIM3Kue emy iroau. Hemocrarok
TaKMX KOHTaKTOB C paHHETO JETCTBA CIIOCOOCTBYET
BO3HMKHOBEHHIO ICUXO3MOLMOHANBHON JieTpHUBa-
IIUH, 9TO CO CBOCH CTOPOHBI BIUSET HA HOPMaJIbHOE
dbopMupOBaHUE HEUPOIHIOKPUHHOU PEryJISIHU
emle HecOPMUPOBAHHBIX CTPYKTYDP LEHTPaIbHON
HEpBHOM cucteMbl. B nanpHeilinem Gopmupyercs
MOBEJICHUECKUH THIT ICTIPUBUPOBAHHOTO peOCHKa,
KOTOPBIA OTIMYAETCS OT MOBEACHHUS peOdeHKa U3
ceMbU. DTOMY CIIOCOOCTBYET OKpY Karolas cpena,
rJe pacTeT peOCHOK 1 YeM JIoblie peOeHOK OyaeT
YKUTh B UHCTUTYLUAX (JICTCKUE JIOMa, IPUIOTHI), TEM
ryoke OyayT HapyuieHus (MICUXOCOIMANbHbBIE) H
TeM TspKejee OyqyT MOCIEACTBUS KaK JUIsl CAMOTO
pebenka, Tak u s odmectsa [7,10,12,15].

B 3akiioueHne MOXHO OTMETHUTh, UYTO PaHHSA
MaTepUHCKas JeNpuBalUsi BbI3bIBAET IIyOOKHE
HEHWPOIHIOKPUHHBIE PETYIATOPHbIE HApYyIIEHUS B
THIIOTANIaMO-TUTIO(U3APHON CHCTEME, UTO BIHSCT Ha
SMOLIMOHAIILHOE COCTOSIHHUE U TIOBEJIeHHE peOeHKa B
TIO3IHUE BO3PACTHBIE IEpHOIBL. UeM JoIbie peOeHOK
CTpajJaeT OT HeJ0CTaTKa SMOIIMOHAIILHBIX CTUMYJIOB,
OT TCUXUYECKOH (MaTepUHCKOM) JNenpuBaliu, TeM
[Ty0Ke TICUXMYECKHe HapyIIeHUs, YTO BBIPAyKaeTCst
B [ICUXOMATOJIOTYECKOM MOBE/IEHHUH (arpeCcCUBHOCTb,
CYHITUI, JCTIPECCHSI).
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SUMMARY

BLOOD BIOCHEMICAL CHANGES IN MA-
TERNALLY DEPRIVED CHILDREN AND
THEIR EMOTIONAL STATUS

Gogberashvili K., Gagoshidze M., Pagava K.

Tbilisi State Medical University, Department of Pe-
diatrics, Georgia

Environmental rearing conditions during the neona-
tal period are critical for the establishment of neuro-
biological factors controlling behavior and stress re-
sponsiveness. Early maternal deprivation in animals
consisting of a single 24-h maternal deprivation
episode during early neonatal life has been proposed
as an animal model for certain psychopathologies
including anxiety, depression and schizophrenic-
related disorders. The aim of the present research
was to show the mechanisms how the early mater-
nal deprivation in humans influences the emotional
status of children. To understand the effects of early
deprivation on the regulation of the hypothalamic-
pituitary-adrenal axis of children following social in-
teractions, we examined the blood neurotransmitters
levels (Norepinefrin NA; Dofamin DF; Serotonin
SE) in a group of healthy institutionalized children at
age from 6 to 36 months from Tbilisi Infant’s House.
A group of healthy children of the same age from
Mother & child shelters formed the control group.
Emotional status was assessed by Leusher’s Color
Test in a group of healthy institutionalized children
at age from 3 to 6 years from Tskneti Orphanage.

Institutionalized children showed elevations in blood
NE and decreased SE and DF concentrations in
comparison with non deprived children’s blood. The
higher was percentage of children with high level of
anxiety in the group of children from orphanage than
in the children with family care.

© GMN

The results suggest that early maternal deprivation
may contribute to long-term regulatory problems
of the stress-responsive system that may be re-
sulted in altered emotionality and behavior in de-
prived children.

Key words: maternal deprivation syndrome, emo-
tional status of children, stress-responsive system,
hypothalamic-pituitary-adrenal axis, blood neu-
rotransmitters.

PE3IOME

BUOXUMHWYECKUE U3MEHEHUS KPOBU
TP PAHHEH MATEPUHCKOM JEITPUBA-
AU Y JETEW U NX BJINSTHUE HA CTAHOB-
JEHUE DYMOIIMOHAJIBHOI'O CTATYCA
PEBEHKA

T'oroepamsunan K.5., l'arommnaze M.B.,
INarasa K.HU.

Tounucckuii 20cy0apcmeentvitl MEOUYUHCKUL YHU-
eepcumem, oenapmamenm neouampuu, 1 pysus

Llens paboThl - HMcclieqOBAaHNUE BIUSHHS paHHEH
MaTepUHCKOH JenpuBalyy Ha CTaHOBJIEHUE CHMIIa-
TOAJPEHANIOBOH U A0PaMUHEPTHYECKON PETyIsum
MoO3ra JieTeil paHHero BO3pacTa U IMOCIeayIole
3MOILIMOHAJIEHBIE TIPOSIBIICHUSI.

Uccnenosanus npoBeneHsl B JJome mnaneHna
r. Tounucu Ha 42 KIMHUYECKHU 3IO0POBBIX JCTAX B
BO3pacte oT 6 110 36 mMecsueB. B kpoBu n30paHHON
KOTOPTBI 310POBBIX JICIIPUBUPOBAHHBIX IETEH HCCIIE-
JIOBAJTKCh CoZiep kaHne HopanuHeppuHa, fopaMuHa 1
CCPOTOHHMHA. I[Hﬂ BbISAIBJIICHUS SMOLIMOHAJIBHOI'O CTa-
Tyca JeTei UCIIOJIb30Bali BOCBMUIIBETOBOM «MaJblid
Tect» Jlrowepa.

B kpoBH AenpUBHPOBAHHBIX JETEH BBISBICHO J0-
CTOBEPHO HHU3KOE COJEPKAHUE CEPOTOHUHA BO BCEX
BO3PACTHBIX AuanazoHax. Conepkanue HOpINUHE]-
puHa ObUIO JOCTOBEPHO BBICOKUM, a KOHIEHTPAIUSI
nohamMuHa TOCTOBEPHO HU3KOM B IEPBOH BO3PACTHOM
rpymIne JeNpUBHPOBAHHBIX JIETEH MO CpaBHEHUIO C
koHTponeMm. C BO3pacToM coziepkanue 1opaMuHa B
KpPOBH CHH)KaJIOCh, HECMOTPSI Ha BBICOKUH YPOBEHb
HOpanMHeppuHa. B pe3ynsrare 1BeToBOrO TECTa Y
20,5% mereit U3 neTaOMa BBISIBIICHA BHICOKAS TPEBOXK-
HOCTb, ¥ 10,8% - 04eHb BBICOKas! TPEBOXKHOCTD.
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Taxum oOpa3oM, paHHssI MaTepUHCKas JepUBAIs
BBI3BIBACT TIIyOOKHE HEWPOIHJOKPUHHBIC PEryIs-
TOpHBIC HAPYLICHUSI B THIIOTaIaMO-TUIO(U3apHOI
CHCTEMeE, YTO BIIMSIET Ha SMOIIMOHAILHOE COCTOSTHUE U
MOBeJIEHUE JIeTel B MO3/IHNE BO3PACTHBIE TEPUOIBI.
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DIAGNOSTICS AND MANAGEMENT OF SLEEP-RELATED RESPIRATORY
DISTURBANCES IN CHILDREN WITH SKELETAL DYSPLASIA
CAUSED BY FGFR3 MUTATIONS
(ACHONDROPLASIA AND HYPOCHONDROPLASIA)

Schliiter B, De Sousa G, Trowitzsch E, Andler W.

Schlaflabor der Vestischen Kinder- und Jugendklinik Datteln, Universitdt Witten /Herdecke

Skeletal dysplasias caused by mutations in the fi-
broblast growth factor receptor 3-gene (FGFR3)
include hypochondroplasia, the heterozygous and
homozygous form of achondroplasia, and thanato-
phoric dysplasia type I and II [7]. With an incidence
of 1:25.000 —1.5:10.000/births, achondroplasia is the
most common form of disproportionate dwarfism
characterised by osteochondrodysplasia by disturbed
endochondral ossification. The pattern of inheritance
is autosomal dominant [24].

In 1994, a specific mutation in the fibroblast growth
factor receptor 3-gene was identified as the cause
for achondroplasia [7]. Furthermore, several FGFR3
mutations have been detected in patients with hypo-
chondroplasia and thanatophoric dysplasia type I,
whereas only one mutation has been shown to cause
thanatophoric dysplasia type II [7].

In comparison to the general population, children
with skeletal dysplasias caused by FGFR3 mutations
represent a subpopulation with an increased preva-
lence of sleep-related respiratory disturbances (SRD)
[3-5,8,10,12,13,16-18,21,24] and with an increased
mortality rate [6,12,20].

We report our experiences with these patients concerning
polysomnographic evaluation and management of SRD.

Material and methods. From January 1990 to Janu-
ary 2009, we performed a semi-structured interview,
a clinical examination, and a polysomnographic sleep
recording (PSG) in 24 patients with skeletal dysplasias
caused by FGFR3 mutations (22 achondroplasia, 2
hypochondroplasia; 13 boys, 11 girls; age 8 days to
15 years, median age 3.0 years). We performed 65
polysomnographic sleep recordings in 24 patients
including follow-up PSG in 9/24 patients. Informed
consent was obtained from all parents. All patients
underwent overnight 12-channel polysomnography
recording, an electro-encephalogram (2 channels), an
electrooculogram (2 channels), a submental electro-
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myogram, an electrocardiogram, chest wall motion,
abdominal wall motion, nasal-oral airflow, arterial
oxygen saturation by pulse oximetry, transcutaneous
pO,, transcutaneous pCO,, and a video recording.
All signals were recorded simultaneously and stored
using the BRAINLAB 4 polysomnography system
(DiaMedic-Schwarzer, Unna, Germany). The poly-
somnographic recording techniques and the refer-
ence values for the different age groups have been
described in detail elsewhere [9,15,22]. Data were
presented as median and interquartile range. The
polysomnographic data of the children with achon-
droplasia were compared to the data of children,
who had undergone PSG before and after adenoton-
silectomy (ATE) [14]. In a subgroup of patients with
achondroplasia PSG was performed before and after
ENT-surgery enabling us to compare these data.
As polysomnographic parameters are not normally
distributed, statistically significant differences were
tested by the Whitney-Mann-U-Test.

Results and their discussion. Case reports

Case report 1. The 12.8 year old boy, the youngest
of eight children of a sinti family, was admitted to
our hospital in a life-threatening condition. He had
been suffering from daytime somnolence, attention
and concentration problems, and morning headaches
for several months. The parents had noticed snoring,
mouth breathing, labored breathing, and excessive
sweating while sleeping. Lately, he had only been
able to sleep in the sitting position or in the knee-
elbow position. Furthermore, repeated cyanotic at-
tacks while sleeping and apneas had been observed.
The boy was obese (weight 52.4 kg; length 112
cm). The ECG showed signs of right ventricular
hypertrophy and repolarization disturbances. The
echocardiogram showed concentric hypertrophy
of the myocardium and signs of pulmonary hy-
pertension. Due to severe respiratory acidosis, the
boy was intubated and mechanically ventilated.
After undergoing adenoidectomy (AT), a severe
obstructive sleep apnea syndrome (OSAS) was still
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evident in PSG (Fig. 1). Nasal bilevel positive air-
way pressure (BiPAP) therapy (pressure: inspiratory
12 hPa; exspiratory 8 hPa; bilevel positive airway
pressure) led to normalisation of the respiratory
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situation during sleep. Cranial magnetic resonance
imaging revealed pathologic findings in the area
of the brain stem (Fig. 2) and the cervical spinal

cord (Fig. 3).
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Fig. 1. Episode of 30 minutes duration from a polysomnographic sleep recording of a 12.8-year-old
achondroplastic boy (case report 1). At the time point A the NCPAP-therapy was discontinued for 14 minutes
duration. This resulted in marked oxygen desaturation and hypercapnia (not shown in the figure) as well as an
increase of heart rate as a consequence of obstructive sleep apneas. At the time point B NCPAP therapy
was continued. At once, respiration, blood gases and heart rate were in the normal range

Fig. 2. Cranial magnetic resonance imaging of a
12.8-year-old achondroplastic boy (case report 1)
with compression of the brain stem. The measure of
the Welcker angle (nasion — tuberculum sellae — ba-
sion angle) is 120° (normal value 135°) [2]

Fig. 3. Detail of the magnetic resonance imaging (case
report 1) showing marked thinning and fibrosis of the
cervical medulla
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Case report 2

The patient (female) was treated in our institution
for 8.6 years (table 1). A decompression operation at
the age of 9 months, a liquor drainage at the age of 9
months, and an ATE at the age of 3.2 years had not

been successful in treating OSAS. Therefore, nasal
continuous positive airway pressure (CPAP) therapy
(pressure: 5 to 8 hPa; continuous positive airway
pressure) was performed for 7.8 years. Atthe age of 11.7
years, we discontinued nasal CPAP therapy (table 1).

Table 1. Long-term observation of a patient with achondroplasia

Age (years) Apnea—tn;r/[l)l(())ll)lr:)ea index Obstr(l:lc/::zz lfz;pneas remarks
state after decompres-
sion operation at the age
31 113.2 29.1 of9 months, subduro-
peritoneal shunt because
of internal and external
hydrocephalus
state after adenotonsillec-
3.2 302 108 tomy 6 days before
33 104.6 85.1 oxygen therapy*
3.7 89.8 74.1 oxygen therapy*
3.9 44.1 0 NCPAP, pressure 5 hPa
3.9 31.9 0 NCPAP, pressure 6 hPa
4.8 19.7 0 NCPAP, pressure 5 hPa
5.5 16.6 0.1 NCPAP, pressure 5 hPa
5.5 18.5 0 NCPAP, pressure 8 hPa
11.5 2.7 0 NCPAP, pressure 8 hPa
spontaneous respiration
1.7 22 0 ’ without NCII’)AP

*- oxygen supplementation via funnel, controled by pulse oximetry

Series of cases

This series of cases includes all children with skeletal
dysplasia caused by FGFR3 mutations examined in
the sleep laboratory of the Vestische Kinder- und
Jugendklinik Datteln in the course of 20 years (Janu-
ary 1990 - January 2009). The clinical data are sum-

marised in table 2. The patients were 3.0 years old at
first PSG (median 3.0; IQR 0.6 to 6.6 years; range 8
days to 15.0 years). Anamnestic data are summarised
in table 3. Susceptibility to infections with repeated
infections of the upper and lower respiratory tract
were found in 8/24 patients (33.3%).

Table 2. Clinical data (*) (children with adenotonsilar hyperplasia [14] versus achondroplastic children)

children with children with p
adenotonsilar hyperplasia achondroplasia (U-test)
n 62 24
male/female 38/24 13/11 11
age (years) 4.5 (2-5.8) 3 (0.606.6) n.s.
estational age
( Cgomple i Wefks) 40 (37-40) 40 (38-40) n.s.
birth weight (g) 3155 (2455-3550) 3420 (3100-3800) n.s.
actual weight (kg) 17 (11.5-23.5) 11.4 (7-20) n.s.
actual length (cm) 104 (89-120) 79 (66-102) <0.05

(*) median and interquartile range (in brackets)
n.s. = The difference is not statistically significant
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Table 3. Historical complaints and symptoms in 24 children with achondroplasia
and hypochondroplasia compared with the general population

Complaint/Symptom on Achondroplasia " General 0p/:pulatlon Remarks (author)
Daytime symptoms:
recurrent respiratory 8 out of 24 333 2.4 8-11 years [23]
infections
tiredness 4 out of 24 16.7 37 1-6 years [11]
1-3 8-11 years [23]
concentration problems 3 out of 24 12.5 2.4 1-6 years [11]
morning headaches 1 out of 24 4.2 - -
Sleep-related symptoms:
snoring (every 17 out of 24 70.8 9.1 1-6 years [11]
sleep period)
excessive sweating 15 out of 24 62.5 6.4 1-6 years [11]
mouth breathing 13 out of 24 54.2 8.1 (daytime) 1-6 years [11]
observed apneas 7 out of 24 29.2 <1 0-6 months [19]
laboured breathing 6 out of 24 25 2 0-6 months [19]
reclined head position 4 out of 24 16.7 35 1-6 years [11]
problem of 2 out of 24 8.3 3-6 8-11 years [23]
maintaining sleep
hyperactivity 2 out of 24 8.3 4 0-6 months [19]
vomiting 2 out of 24 8.3 2 0-6 months [19]
coughing 2 out of 24 8.3 1 0-6 months [19]
cyanosis 1 out of 24 4.2 <1 0-6 months [19]
problem of initiating sleep 1 out of 24 4.2 6-10 8-11 years [23]
bruxism 1 out of 24 4.2 4 8-11 years [23]
extreme pallor 1 out of 24 4.2 8.1 1-6 years [11]

Daytime symptoms suggestive of SRD were found
in 4/24 patients (16.7%), i.e. at least one of the fol-
lowing symptoms was present: daytime somnolence,
attention and concentration problems, behavioural
problems, and morning pallor (table 3). Sleep-related
symptoms were present in 18/24 patients (75%), i.e.
at least one of the following symptoms was present:
snoring, mouth breathing, cyanosis, observed apneas,
excessive sweating, enuresis, problems of initiating
and maintaining sleep (table 3).

Prior to the first PSG, 11/24 patients (45.8%) had
undergone adenoidectomy, 1/24 (4.2%) tonsilectomy,
2/24 (8.3%) adenotonsilectomy, 3/24 (12.5%) liquor
drainage, and 6/24 (25%) a craniocervical decompres-
sion operation to treat foramen magnum stenosis.

Clinical examination prior to PSG revealed hyper-
trophied tonsils in 11/24 patients (45.8%), disturbed
nasal breathing in 8/24 patients (33.3), and enlarged
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cervical lymph nodes as a sign of chronic tonsillitis
in 5/24 patients (20.8%).

PSG findings were abnormal in 19/24 patients (79.2%)
with a nadir of oxygen saturation (pulse oximetry)
(Sa0,) below 90% and/or a nadir of transcutaneous
partial pressure of oxygen (tcpO,) below 45 mmHg.
Pathologic PSG findings were found in 10/24 patients
(41.7%). The two children with the clinical picture of
hypochondroplasia had a normal PSG. We diagnosed a
central sleep apnea syndrome with > 100 apneas/hour
sleep in a 8 days old infant. OSAS with more than 5
obstructive apneas with a duration of more than 5 sec.
was diagnosed in 8/24 patients (33.3%), 3 of these
patients were suffering from severe OSAS. One of
these 3 patients was admitted to our hospital in a life-
threatening condition (case report 1). Hypoventilation
with SaO, below 90% and tcpO, below 45 mmHg was
seen in 1/24 patients (4.2%). The polysomnographic
data are summarised in table 4.
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As a consequence, the following therapeutic interven-
tions were performed: AT in 1/24 patients (4.2%),
tonsilectomy (TE) in 2/24 (8.3%), ATE in 2/24 (8.3%),
and nasal CPAP (continuous positive airway pressure)
and BiPAP therapy (bilevel positive airway pressure),
respectively, in 3/24 patients (12.5%). Table 5 shows
the polysomnographic data before and after ENT-
surgery. A significant improvement of the polysom-
nographic parameters was not seen when comparing
these groups.

The anamnestical, clinical, and polysomnographical
data of the 24 patients with achondroplasia and hypo-
chondroplasia in this case series were collected in the
course of 20 years. The methods of collecting data,
the polysomnographical recording techniques, and the
evaluated parameters did not change considerably in
the sleep laboratory of the Vestische Kinder- und Ju-
gendklinik Datteln in this period of time [9,15,22].

The heterogeneity of achondroplasia concerning
the clinical symptoms has also been described re-
garding form and severity of SRD in these patients
[8,13,17,18,21,24]. On the basis of clinical findings,
Tasker et al. [18] differentiated between three types
of SRD with different prognosis in children with
achondroplasia and related these to different forms
of disturbed ossification in the cranial base: In type
1 according to Tasker [18], there is solely “relative”
adenotonsillar hypertrophy caused by a degree of
midfacial hypoplasia, which results in obstructive
sleep apnoea that clinically resolves with adenotonsil-
lectomy. This type is related to rostral or late develop-
mental defects of the cranial base. In type 2 according
to Tasker [ 18] there is muscular upper airway obstruction
along with progressive hydrocephalus, which could have
as a common aetiology jugular foramen stenosis related
to intermediary defects in the enchondral ossification of
the cranial base. In type 3 according to Tasker [18] fora-
men magnum and/or hypoglossal foramen abnormalities
are seen, resulting in muscular upper airway obstruction
without hydrocephalus, further compounded by the ef-
fects of gastro-oesophageal reflux and the development
of cor pulmonale.

Twenty of the patients described in our case series can
be allocated to type 1 according to Tasker, 3 patients
(case report 2) to type 2, and 1 patient to type 3 (case
report 1). Regular snoring and increased daytime
somnolence are the anamnestical leading symptoms
for OSAS [11,14,23]. However, the registration of
daytime symptoms is dependent on the degree of
© GMN

suffering and on the attitude of the patient towards
his or her disease. The registration of sleep-related
symptoms is dependant on the quality of third party
assessment by the parents or caregivers. The per-
centage of children in our case series demonstrating
daytime symptoms (15.7% daytime somnolence) and
sleep-related symptoms, especially snoring (70.8%),
was high in comparison to the data in the literature
(table 3). Snoring at nights was reported in 58 to 100%
[13,18,21,24], daytime somnolence was reported in
singular cases only (5-11%) [17,21,24]. This points
towards considerable underreporting. Waters et al.
[21] tried explaining the origin of this recall bias:
The complaints were chronic and were regarded as
“belonging to life with achondroplasia” by the pa-
tients. A further reason for a bias in case series with
relatively small numbers of patients is the selection
process. In questionnaires only living patients can
be evaluated, dead patients with symptoms sugges-
tive of OSAS cannot be included. Therefore, stud-
ies based on questionnaires tend to underestimate
symptoms suggestive of OSAS. On the other side,
polysomnographic studies tend to recruit patients
with anamnestical complaints or clinical symptoms,
thereby overestimating OSAS. Deaths in patients
with achondroplasia are probably underestimated in
both kinds of studies. This underlines the necessity
for studies comprising the complete population of
patients with achondroplasia and the necessity of a
structured medical history in these patients. Regard-
ing the sleep-related symptoms, especially excessive
sweating at night was not mentioned in the literature,
whereas it was reported in 62.5% of the children in
our case series (table 3).

We compared the group of patients with achondropla-
sia to a cohort of children with adenotonsillar hyper-
trophy, who had undergone polysomnography before
and after adenoidectomy and/or tonsillectomy (table
2) [14] and found that the apnea-hypopnea-index was
not significantly higher, whereas the OSA-index and
maximal transcutaneous partial pressure of carbon
dioxide (tcpCO,) were significantly higher. Minimal
Sa0, and TcpO, were significantly lower (table 4).
The majority of patients with achondroplasia with
pathological PSG were diagnosed to have OSAS,
with exception of an 8 days old infant with central
apnea syndrome with excessive periodic breathing
and a patient with hypoventilation without apneas.
OSAS was improved in the patients allocated to type
1 according to Tasker, as described by other authors
[3,18]. In our case series, we only had 5 PSG before
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ENT surgery and 4 PSG after ENT surgery (table 5), the improving effect of adenoidectomy and/or tonsi-
including 2 patients with severe OSAS (case reports 1 lectomy was not statistically significant when compar-
and 2), which had to be treated with CPAP and BiPAP  ing the groups. Minimal values for SaO, and TcpO,
therapy after the operation. This explains the factthat ~ were actually lower postoperatively (table 5).

Table 4. Polysomnographical data (*) (pre- and postoperative data
of children with adenotonsilar hyperplasia [14] versus achondroplastic children)

children with adenotonsilar hyperplasia children w1th.achondro-
plasie
preoperative (n=62) postoperative (n=62) (n=24)
Total sleep time (hours) 6.7 (6.1-7.5) 6.6 (6.0-7.2) 5.9 (5.4-6.9)
apnea-hypopnea index i s i i
(n/hour) 23 (9.8-27.5) 8 (4.9-10.7) 5.1(2.4-13.7)
obstructive apneas L vk i Py
(n/hour) 12 (1.1-8.5) 0 (0-0) 0.2 (0-6.4)
nadir of ox;(log/e)n saturation 75 (81-90)** 90 (90-94) 86 (79-89)%*
(V]
minimum of TepO, 38 (31-51)** 50 (35-63) 38 (34-45)**
(mmHg)
maximum of TecpCO, . ) .
(mmHg) 56 (46-62) 47 (45-48) 49 (42-62)

(*) median and interquartile range (in brackets)
** In comparison with the group ,, postoperative *“ ist he difference not statistically significant
(p<0.05, U-test)

Table 5. Results of polysomnographic sleep recordings before and after ENT surgery
(ATE: 2 patients; TE: 2 patients; AT: I patient)

PSG preoperative (n=5) PSG postoperative (n=4)

t -test
parameter median IQR median IQR p (U-test)
age (years) 2.9 1.8-5.0 3.5 2.9-8.3 -

Time interval to 20 17-25 18 4-365 -
surgery (days)
total sle.ep time 350 323-410 373 194-403 n.s.
(min.)
apnea-h}’POPnea 11.4 9.3-102.3 24.8 11.8-48.5 n.s.
index (n/hour)
mean duration of 71 5185 8.1 7.0-9.5 n.s.
apneas (s)
longest apnea (s) 21 10.5-37.5 20.5 18-27 n.s.
obstructive ap- 83 3.8-84.3 14.7 6.0-41.9 n.s.
neas (n/hour)
mean duration of
OSA (5) 8.6 5.1-9.5 6.4 5.3-8.9 n.s.
longest OSA (s) 21 10.5-37.5 20.5 18.5-27 n.s.
nadir (())f Sa0, ]1 67-91 68 38-78 <0.05
(%)
minimum of
TepO, (mmHg) H o Y 4 -
maximum of
TepCO, (mmHg) >0 ol > o1 o

n.s. = The difference is not statistically significant

68



GEORGIAN MEDICAL NEWS
No 7-8 (196-197) 2011

Our findings support the concept that SRD, partially in
life-threatening developments, are a relevant compli-
cation in children and adolescents with achondroplasia
[3,4,8,10,13,16-18,21,24].

When the medical history is suggestive of SRD, as it
is the case more often in patients with achondroplasia
in comparison to the general population [11,19,23], a
PSG should be performed immediately. Moreover, it
seems advisable to perform PSG in all children with
achondroplasia in early childhood [1].

At least in a part of the patients with achondropla-
sia, the pathophysiological mechanisms of OSAS
are connected with the etiology of achondroplasia
(midfacial hypoplasia, disturbed ossification of
the cranial base). The OSAS in achondroplastic
children and adolescents could not be improved
by an ENT operation in all cases. In 3/24 pa-
tients (12.5%) a therapy with CPAP/BiPAP was
necessary.
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ciation of Persons of Short Stature and their families
(Bundesverband Kleinwiichsige Menschen und ihre
Familien e.V.) for informing the members about the
possibility of polysomnographic investigations and
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SUMMARY

DIAGNOSTICS AND MANAGEMENT OF SLEEP-RELATED RESPIRATORY DISTURBANCES
IN CHILDREN WITH SKELETAL DYSPLASIA CAUSED BY FGFR3 MUTATIONS
(ACHONDROPLASIA AND HYPOCHONDROPLASIA)

Schliiter B., De Sousa G., Trowitzsch E., Andler W.

Schlaflabor der Vestischen Kinder- und Jugendklinik Datteln, Universitdt Witten /Herdecke

To evaluate the frequency of clinical indicators for
sleep-related respiratory disturbances (SRD) and the
polysomnographical manifestations of these disorders
in children with skeletal dysplasia caused by FGFR3
mutations.

From January 1990 to January 2009, 24 patients (22
achondroplasia, 2 hypochondroplasia; 13 boys, 11
girls; age 8 days to 15 years, median age 3.0 years)
were examined, including a semi-structured interview,
a clinical examination, and a polysomnographic sleep
recording (65 polysomnographic sleep recordings
(PSG) in 24 patients). We performed PSG in a sub-
group of five patients before and after adenoidectomy
(AT) and/or tonsilectomy (TE).

Daytime symptoms suggestive of SRD (daytime
somnolence, attention and concentration problems,
behavioural problems, and pallor) were found in 4/24
patients (16.7%). Sleep-related symptoms (snoring,
mouth breathing, cyanosis, observed apneas, excessive
sweating, enuresis, problems of initiating and maintain-
ing sleep) were present in 18/24 patients (75%). Prior
to the first PSG, 11/24 patients (45.8%) had undergone
AT, 1/24 (4.2%) TE, 2/24 (8.3%) adenotonsilectomy
(ATE), 3/24 (12.5%) liquor drainage, and 6/24 (25%) a
craniocervical decompression operation.
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Clinical examination prior to PSG revealed hyper-
trophied tonsils in 11/24 patients (45.8%), disturbed
nasal breathing in 8/24 patients (33.3), and enlarged
cervical lymph nodes as a sign of chronic tonsil-
litis in 5/24 patients (20.8%). PSG findings were
abnormal in 19/24 patients (79.2%) with a nadir of
oxygen saturation (pulse oximetry) below 90% and/
or a nadir of transcutaneous partial pressure of oxy-
gen below 45 mmHg. Pathologic PSG findings were
found in 10/24 patients (41.7%): obstructive sleep
apnea syndrome (OSAS) was diagnosed in 8/24
patients (33.3%), central sleep apnea syndrome in
1/24 patients (4.2%), and hypoventilation in 1/24
patients (4.2%). As a consequence, the following
therapeutic interventions were performed: AT in
1/24 patients (4.2%), TE in 2/24 (8.3%), ATE in
2/24 (8.3%), and nasal continuous positive airway
pressure (continuous positive airway pressure) and
bilevel positive airway pressure therapy (bilevel
positive airway pressure), respectively, in 3/24
patients(12.5%).

SRD, especially OSAS, represent a complication of
clinical and prognostic relevance in children with
achondroplasia. We therefore think that not only those
children with a history suggestive of SRD, but all
achondroplastic children should be evaluated by PSG.
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At least in a part of these patients, the pathophysi-
ological mechanisms of OSAS are connected with the
etiology of achondroplasia. Achondroplastic children
with OSAS, who do not benefit from AT and/or TE,

should be treated with NCPAP therapy.

Key words: Sleep-related respiratory disturbances,
achondroplasia, hypochondroplasia.

PE3IOME

JIAATHOCTUKA U KOPPEKIIUS JIBIXATEJBHBIX PACCTPOMCTB BO BPEMSI CHA
VY IETEN CO CKEJETHBIMHU JIUCILJIAZUAMM,
BbBI3BAHHBIMU MYTALUAMMU FGFR3 (AXOHAPOIIJIA3USA U T'HITIOXOHAPOIIJIA3US)

lmrorep b., le Coy3za I'., Tpouu E., Anniep B.

Yuuseepcumem Bummena/l epoexe, Knunuxa 051 demeil u nOOpOCHKOB,
nabopamopust ucciedoganus cna, Bummen, I'epmanus

Lenbro uccienoBanus sBUIOCH ONPEEIEHUE YaCTO-
Thl KJIMHUYECKHUX IMPOSABIECHUN JIBIXaTENIbHBIX pac-
CTpPOICTB, CBA3aHHBIX CO CHOM, a TaK)KE€ BBISIBICHUE
XapaKTEPHBIX MOJMCOMHOTIpapUYECKHX ITOKa3aTeei
y A€Tel CO CKEJIETHBIMU AUCILIA3USIMH, BEI3BAHHBIMU
myTtanusimMu FGFR3 (axoHzporniasus 1 rTHIIOXOHIPO-
IIJIa3Hs).

C staBaps 1990 r. o staBaps 2009 1. 06cnenoBano 24
OONIBHBIX: 22 - ¢ aXOHIPOIIa3Uuel U 2 - ¢ THIIOXOH-
nporasued. M3 nux: 13 manpuukoB u 11 neBouek B
BO3pacTe ot § nHei 1o 15 net (cpenuuii Bo3pacr - 3,0
rona). MccnenoBanue BKITFOUANIO TOTYCTPYKTYPHPO-
BaHHOE WHTEPBBIO, KIMHUYECKOE OOCIIeI0OBaHUE U
MOJIMCOMHOTpaduiecKue uccienopanus (65 momnu-
coMHorpaduueckux 3amuceil y 24 6onbHBIX). brina
BBIJIETICHA TpyIIa U3 5 MalMeHTOB, KOTOPHIM JI0 U
rocye afgeHouAIKToMUH (AD) W/MH TOH3WUIDKTOMUAU
(TD) mpoBoaHITH TOTMCOMHOTPAPHUECKYIO PETHCTpa-
uuto cHa (ITPC).

CumnTomsl "AHEBHOTO" MPOSBICHUS IbIXaTEIbHbIX
paccTpoiicTB Bo BpeMsi cHa HaOmoganuch y 4 us 24
MAIUEHTOB (JTHEBHASI yCTAIOCTh, TPOOJIEMBI CBSI3aH-
HBIE C HapyIIeHUEM BHUMAHUS U KOHIEHTPAIUU,
MOBEICHUECKUE TIPOOIIEMBI, 0J1eTHOCTh ). CUMITTOMBI,
OTHOCSIIUECS K PACCTPOMCTBY CHa (Xparl, AbIXaHUE
pTOM, IIMaHO3, HAONFOIaeMble 3aIEPIKKH JBIXaHUS,
Yype3MepHasl MOTIMBOCTh, SHYpe3, NpoOIeMbl 3achl-
MaHUs ¥ COXpPaHEHUs cHa) uMenu Mecto y 18 (75%)
u3 24 naumenros. Ilepen nepsoii [1PC 11 (45,8%)
u3 24 nmanueHToB OblIa mpoBeneHa AD; oIHOMY
(4,2%) n3 24 —T3; 2 (8,3%) - aIcCHOTOH3UIIIOKTOMHS
(ATE), 3 (12,5%) — npenax nukBopa, 6 (25%) — ne-
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KOMIIPECCUBHAs KPaHUOLEPBUKAIbHAS ONEPaLHs.
Kimandeckoe obcnenosanue no [IPC y 11 (45,8%)
13 24 MalMeHTOoB BBISIBUIIO THIIEPIUIA3UI0 MUHIAINH,
y 8(33,3%) u3 24 - Hapy1IeHuEe HOCOBOT'O IbIXaHUs, y
5(20,8%) u3 24 — yBenu4eHue meiHHbIX TMMpaTnde-
CKHX y3JI0B, KaK IPU3HAK XPOHUYIECKOTO BOCHAJICHUS
muHgamuH. Y 19 (79,2%) u3 24 nanueHToB OBLIO
BBISIBIICHO Hapy1ieHue nokasareneit [I1PC (nagup SaO2
<90% w/nmn Hagup tcpO2 <45 mmHg).

[Taronornyeckue nokazarenu [1PC ObutH BBISBICHBI
y 10 (41,7%) u3 24 nanmentoB. CuHIpoM 0OCTpyK-
trBHOro anHo? cHa (COAC) ObUT AMarHOCTHPOBAH Yy
8 (33,3%) u3 24 manueHTOoB; IEHTPAIBHBIA CHHAPOM
armHo? - y 1 (4,8%) u3 24; runoBenTIusims - y 1 (4,8%)
u3 24. B pesynbrare ObUTH OCYLIECTBIICHBI CIIETYIOIIHIE
TepaneBTUUECKHUE BMEILIATENbCTBA: AD MIPOBEN OTHOMY
(4,2%) w3 24 narmenTos, TO - nByM (8,3%) u3 24, AD
- 1ByM (8,3%) 13 24, HOCOBOE MPOJOIDKUTEIHHOE I10-
JIOKUTENBHOE JABIXaTeNbHOE JaBIICHHE U IBYXYPOBHEBAs
TEparnus MOJOKUTEIBHBIM JIBIXaTeTIbHBIM JaBICHHEM
cootBeTcTBeHHO 3 (12,5%) 13 24 manueHToB.

CBsI3aHHBIE CO CHOM [IbIXaTENbHBIE PAcCTPOMCTBA
(CCHP), B ocobennoctu COAC, mpeacTaBisoT
c000H KIMHUYECKH M TPOTHOCTUYECKH 3HAYUMBIE
OCJIOKHEHUS y AeTel ¢ axonaporuiaszuei. Jlenaercs
BBIBOJI 0 HeoOxoaumocTu tnposeaenus [IPC Bcem
JIETSIM C aXOHPOTIa3uel, 0COOEHHO B TE€X CIydasX,
kora narouznonorust CC/IP cBsi3ana ¢ axoHapornia-
3uell. Jlersam ¢ axonaporiazueit 1 CCIP, koTopbiM
AD w/wnu TD He MOMOITH, JOKHA MPOBOJUTHCS
Tepanusi IPOAOJKUTEIbHBIM MONIOKUTEIbHBIM BO3-
JIyIIHBIM JIaBIICHUEM.
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MANAGING SLEEP DISORDERS IN CHILDREN: WHICH IS THE BEST STRATEGY ?

'Benedetta Bellini, 2Oliviero Bruni, 2Alessandra Cescut, 2Silvia De Martino,
Franco Lucchese, *Vincenzo Guidetti

“La Sapienza”, University of Rome, ' Department of Pediatrics and Child and Adolescent Neuropsychiatry,
Faculty of Medicine and Odontoiatrics; *Faculty of Medicine and Psychology,
3Child and Adolescent Neuropsychiatry, Italy

Childhood sleep disturbances involving difficulties
in initiating or maintaining sleep trouble 15-35%
of children under the age of 3 [11,25,33,38]. These
disorders may affect the family stability [23,28] and
arises from problems controlling emotions until
psycho-pathology insurgence and if untreated, may
persist in time [8].

Childhood sleep is subjected to considerable changes,
as is necessary to complete the transition into maturity
that is present in adulthood [38].

Organizing the sleep state and the awakening arises
from the caregiving system: the regular dyadic
relationship between mother and child ,in fact, the
sequence of the daily routine of biological state.
The caregiver calms the child and strengthens the
relationship that benefits the sense of self and the
auto-regulation of the infant [4].

Like the major part of the developmental process,
sleep disruptions arise from extrinsic factors (ex.
the sleep practices of the parents) and intrinsic (ex.
the temperament). The first could be modified from
behavioral strategies [29], therefore intervening the
sleep problems in children should include the evalu-
ation of attitudes and parenting skills [33]. In fact, it
was demonstrated that the direct treatment and aim of
the sleep problems could also improve other function
domains [9].

The new social habits determine a discrepancy be-
tween what should be the natural rhythm of sleep and
awakenings of the child and the same social needs [5].
Indeed, they have brought physical developmental
problems and/or tied to the irregularity of sleep that
already develops from the first year of life.

The persistence of a sleep disorder over time requires
early intervention and effective measure to improve
the problem without neglecting the importance of pre-
vention parental education, addressing the parents’ (or
parental figure) approach to their child’s sleep [30].
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In literature, there are several studies showing the
effectiveness of cognitive-behavioral treatment of
childhood sleep disorders. These approaches can be
used either alone or in combination with pharma-
cotherapy [18,27-29,31]. The primary objective of
cognitive-behavioral therapy helps children to im-
prove sleep, regardless of medical interventions [15].
Given the high predominance of sleep disorders in
children, it is important to know the most appropriate
strategies and effective treatment. This review aims
to critically analyze the literature studies showing the
effectiveness of cognitive-behavioral strategies in the
treatment of sleep disorder during the developmental
age. These approaches are based on the principles of
theoretical learning (such as extinction), according
to several studies and meta-analysis, would be ef-
fective [8]. To access the empirical evidence of such
treatments, the APA (American Psychological As-
sociation) developed a criteria that characterizes the
effective treatments at an experimental level. These
criteria allow you to determine which category falls
into a particular type of treatment [7]. Thanks to the
“Chambless Criteria,” many effective research was
carried out, lead with different samples from children
who had difficulty sleeping, which have demonstrated
the validity of the cognitive-behavioral approach.

Finally, despite the positive results of the analysis in
literature, the research needs further evidence demon-
strating the validity of cognitive-behavioral strategies
in the long term. Precisely for this reason, it would
be appropriate to conduct studies with a longer time
period that exceeds twenty-four/thirty months.

Cognitive-behavioral intervention of sleep disorders
in children. Before a presumptive sleep disturbance
is treated, it must be determine that the sleep problem
constitutes a behaviorally or medically based sleep
disorder and is not a symptom of another primary
medical problem. In fact, the etiology of sleep dis-
turbance should be clarified in as much detail as pos-
sible because cognitive-behavioral treatment should
address the specific underlying causes of the sleep
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disturbances to be effective. The thorough evaluation
of sleep disorders is the first essential step in deciding
whether to use a cognitive-behavioral intervention or
whether the child needs pharmacotherapy [28,31].

According to the DSM-1V, sleep disorders are clas-
sified into; Dyssomnias and Parasomnias. The Dys-
somnias are primary sleep disorders characterized by
hyper-somnolence, insomnia or excessive drowsiness
and are caused by an alteration of the quantity, quality,
or sequence sleep time. The Parasimnias are disorders
characterized by abnormal behavior or physiological
events that occur during sleep, specific stages of sleep,
or in the sleep-wake phase. Unlike the Dyssomnias,
the Parasomnias do not involve mechanical abnor-
malities that cause the states of sleep/wake and that
regulate the time cycle of sleep and wakefulness.
Instead, the Parasomnias represent the activation of
physiological systems at inappropriate hours during
the sleep-wake cycle. In particular, these disorders
involve activation of the autonomic nervous system,
motor system, and cognitive processes during sleep
or during the transition between sleep/wake.

One limitation of the cognitive-behavioral invention
may be the difficulty to maintain the improvement
achieved over time.

The use of behavioral strategies to alleviate sleep
disorders is based on the belief that parents play an
important role in the development and maintenance
of sleep difficulties. As a treatment plan, the parents,
as well as children, learn to modify their behavior to
help their child sleep [30].

Review of Literature. Various studies have demon-
strated the effectiveness of cognitive- behavioral
treatment for sleep disorders in children, especially in
regard to insomnia during the first and second stages
of childhood. These studies have reinforced the ben-
efits of such techniques in daytime functioning and
the well being of the patient’s family [29].

The major part of the studies presented in this review
have been subjected to the criteria of Chambless
[7] in order to assess whether a technique is effec-
tive. According to these criteria, it could take three
important decisions. In the first place, a technique is
well-defined if at least two experiments “design single-
case” have demonstrated it’s valid and if the last study
was confirmed from two investigators or from different
investigating teams. In second place, if two experiments
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document that the treatment is more effective than no
treatment (detected by analyzing a control group) the
criteria in the same treatment are met (also if only it
is confirmed by one investigator) and the intervention
is considered “probably effective.” Lastly, if at least
one study is effectively controlled and another study is
found in a less rigorous or if two or more searches are
performed with small sample sizes the techniques will
be assessed as “promising intervention” (ibidem).

Many studies of cognitive-behavioral intervention for
sleep disorders have been evaluated in “design study”
(case history, single cases and random studies and con-
trolled); the most significant concern extinction, gradu-
ated extinction, bedtime routine, schedule awakenings
and preventive parental education. In addition to being
evaluated individually, these techniques have been con-
sidered as part of a multicomponent treatment plan.

Extinction and graduated extinction. The first studies
on the treatment of childhood sleep disorders, includes
inability to fall asleep and night awakenings, have fo-
cused on the use of extinction [28]. Extinction consists
of brief periods during which parents ignore the child
expect for safety purposes. The parents put the child to
bed with at a designated bedtime and not intervening
when the child cries until a set time the next morning.
The risk is that the method is interrupted because of
the parent’s ability to ignore their child crying and
that results in a further reinforcement of the disorder
[21,25,26]. The first to study this technique was Wil-
liams [29] who instructed the parents of 21 months
girl, to put their daughter to bed in a “relaxing and
pleasant way “and not to return if the child woke up
and cried. The results of the experiment are based on
the duration that the child cried (that diminished with
time) reported by the parents and calculated in minutes.
It was also confirmed by subsequent studies (table 1)
made with bigger sample sizes and control groups.
The effective treatment was also demonstrated by three
research groups in separate studies between-subject
and random, like Rickert and Johnson [32] reiterate
that extinction is as effective in children with nocturnal
awakenings. The results of this study are based on the
parental relationship, their diaries, and a control group
that was added for reliability. The extinction was more
effective by decreasing nighttime awakenings in the
treatment group than in the control group that led to
a faster improvement than the scheduled awakenings.
Subsequent studies were conducted on a larger scale (45
children from 7 to 27 months) from France and associ-
ate [12,13]. In this study, twenty three participants were
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consecutively subjected exclusively to extinction. The
other twenty two participants were randomly assigned
to extinction associated with drug trimprazine, natural
extinction or programmed bedtime routine where once
in bed were interfered by the parents, unless it was
considered absolutely necessary [14]. The results are

based on the parent’s diary with the inclusion of a reli-
ability check using a voice activated relay (VOR) for a
subgroup of subjects; the parents and the recordings from
the VOR complied 91%. All patients were successfully
treated, including the group with extinction combined
with pharmacotherapy.

Table 1. Summary of Literature on Treatment with Extinction (In: Mindell, 1999)

Article Subjects Assessment Control Follow-up Outcome
Williams 1F Diary Non 2 vr Extinction effective in dec dura-
(1958) 21 mos of sleep one s tion of crying at bedtime
audiotape —_— —15 mos ective for 50% of subjects
Raa";;;)t S I di 7-15 Effective for 50% of subj
Seymour et al. 208 diary; . N .
(1983) 0-6 yrs parent report None 6 mos Effective for 78% of subjects
Chadez & 1F diary; 47 davs xtinctioneffectiveonly withcogni-
Nurius (1987) 7 mos parent report _— Y tive restructuring for parents
Rickert & 33 ontrol/sched Extinction = scheduled
Johnson 6—54 mos diary of sleep awaken 6 weeks Awakenings > control
(1988) 18m, 15F ' Extinction quicker Results
Seymour et al. 45 between- wait-list Compared written instruction to
9-60 mos 3 mos . .
(1989) 28M. 17F group control therapist-guided
France & Hud- / diary; 3 mos; Significant improvement
son (1991) | S 20mos quest; T 2 yrs in night wakin
SM, 2F recording device y & g
France ct al. 45 . Exinction 6, 18, Ext, effective than ext 1 drug;
(1991) 7-27 mos Diary of sleep 1 med/ .
/France (1992) 17M. 18F placebo or 30 mos More effective than placebo
Review o
Mindell (1999) of literature Efficacy of cognitive-
—_ (41 study) behavioral therapy
Owens et al. L Review Efficacy of extinction and extinc-
(2006) of literature tion graduated
Matthey et al. Childhood Study L Efficacy of cognitive-
(2007) 6-18 months controlled _ behavioral therapy
Matthey et al. Review o
(2009) _ of literature Efficacy of extinction

Subsequently, a follow up study was conducted from
France [13] with the same participants after six and
thirty months, respectively compared with thirteen
and fifteen control groups who did not receive the
treatment. Significant improvements were seen during
the follow-up in the treated group and no change in
the control groups. On a larger scale, further studies
were conducted by Seymour and colleagues. In their
first study [36] the authors showed that a treatment
program with several components, such as onset of
bedtime routine, bedtime routine, and ignore the
baby’s crying reduced the sleep disorder of two hun-
dred and eight children. It also used a within-subjects
design and the comparison between baseline and post-
treatment diary indicated a significant improvement in
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78% of the participants (children aged 8-20 months).
In the end, Chadez and Nurius [6] evaluated the suc-
cess of the extinction treatment (made on 7 months
old girl) for seven months and found the technique to
be successful. Taking into consideration, the parent’s
response with cognitive restructuring demonstrating
that extinction is successful when it is associated to
the parent’s intervention.

The extinction procedure could be very stressful for
parents as they often are not willing to hear their baby
cry for long periods of time and for this reason other
studies have supported the use of two techniques:
extinction and gradual extinction with parental pres-
ence [37].
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The extinction with parental presence is an effective
technique and more acceptable with parents. It is
based on the assumption that sleep disorders in chil-
dren are also caused by separation anxiety. The program
provides a similar structure as the standard extinction
with the difference being that the parent remains in the
room with the child during the procedure. The parent’s
presence reassures the child allowing a sweet sleep and
reducing the nocturnal awakenings. Extinction with
parental presence is a more gentle extinction standard,
but requires more time for the application because the
parents should prepare before, for at least seven nights,
and in order to avoid intervening if the child cries and in
that way the disorder is reinforced. It has been verified
that the extinction with parental presence has improved
the sleep of babies and children up to two years and de-
creasing nocturnal awakenings and therefore increasing
the amount of sleep [11,15,22,34]. However, gradual
extinction aims to achieve the desired behavior with
small achievements, such as delay or a gradual advance
in the time needed to fall asleep. In addition, the child

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

becomes accustomed to the distance from their parents
at the moment of going to bed. The methods require a
lot of time and have a long application time, for this the
risk is that the parents don’t apply the method constantly.
Contrary, the positive aspect is that it is easier for the
parents who can’t tolerate the other methods [5].

Like in the standard extinction, the phasing is con-
sidered effective and this has been verified through a
series of random and controlled trials (table 2). The
first randomized study was conducted by Adams and
Rickert [2] with a sample of thirty six children (18-38
months) who attended primary school. The result is
in favor of the technique and graduated extinction of
the bedtime routine that can be equally effective in
reducing the difficulty of falling asleep. In Adams and
Rickert’s study, the parents were instructed to ignore
their children’s tantrums in the crib for certain periods
of time (the length of time was determined based on
the age of the child and the time at which the parents
believed they could ignore it).

Table 2. Summary of Literature on Treatment with Graduated Extinction ((In: Mindell, 1999)

Article Subjects Assessment | Control | Follow-up Outcome
. 3 . Inc. duration to attend at bedtime;
E?)E‘iif ff;g:; 24-30 mos o?;?erz]p _— 70 days Effective for bedtime problems
3M Not traditional grad. Extinction
Pritchard 3 Diary Control Wait 10 or 20 min. before check;
& Appleton 942 mos of sleep group 3 mos Effective
(1988) 19M, 12F
36
Adams 18—48 mos diary; Control 6 weeks Checking technique; Equal to positive
& Rickert (1989) 16M, reliability ck | group routine; more difficult for parents
20F
Durand IF diary
& Mindell . ’ —_— 9 mos Checking technique; Effective
14 mos videotape
(1990)
Lawton et al. 6 diary: Dec duration of attention ajf bedtimf?/
(1991) 6—-14 mos reliabil: t;/ A 120 days night wake; Improvem.ents' in 4/6 chil-
2M, 4F dren; Decreased extinction burst
Mindell 6 diary, Checking technique at bedtirpe;
& Durand (1993) 18-52 mos videotape —_— 1 mos Treatment af[ bedtlmc? generalized
4M, 2F to night waking s
Sadeh (1994) 9—2;510mos diary; acti- none 3 week Checking technique; Effe(.:tive; Equal to
28M, 22F graph parent cosleeping
Review of
Mindell (1999) literature (41 Efficacy of cognitive-behavioral therapy
study)
Owens et al. Review of Efficacy of extinction and extinction
(2006) literature graduated
Mat(t; g(})];)t al. o }}iet;z:lvlrzf Efficacy of extinction grad.
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The verification process allowed parents to comfort their
child for fifteen seconds or less. The graduated extinc-
tion, like that of the bedtime routine is significantly more
efficient in respect to the non treated group of control.
The results are also based on the parental report, with
an independent rater of bedtime behavior.

Following, Sadeh [34] demonstrated the efficiency of
the gradual extinction with the study of fifty children
(from 9 to 24 months) assigned randomly and a treat-
ment of gradual extinction or with the intervention of
cosleeping.

The results are based on the parent’s diaries and actigrafy,
amethod that permits continued monitoring of the wake
and sleep, thus representing a sufficient index objective
of the sleep-wake cycle. The latter have shown that 60%

of children improved significantly during treatment
and 52% showed significant improvement on the basis
of actigraphy recordings without any major difference
between the two interventions.

Bedtime routine and programmed awakenings. The
bedtime routines involve parents organizing activities
that will calm your child to sleep. According to the
Chambless criteria [7], the latter can be considered
a promising intervention. Several studies, though
less than those made by the techniques mentioned
about (table 3) showed that this technique could be
effective, one of which is the previously mentioned
experiment of Adams and Rickert [2]. Even Milan et
al. [24] conducted bedtime routine on three children
with disabilities (respectively 2, 4, and 15 years old)
in a within-subject design.

Table 3. Summary of Literature on Treatment with Positive Bedtime Routines ((In: Mindell, 1999)

ARTICLE SUBJECTS ASSESS MENT | CONTROL | FOLLOW-UP OUTCOME
M1(11a;18e1t)a1. 215 yrs diary; relilablhty none 1-2 yrs Seveéely halncélil-r1
M. 1F c capped populatio
Adams 36 Equal to grad
& Rickert 1848 mos Diary of sleep | Control group 6 week extinct; easier for
(1989) 16M, 20F parents
Galbraith et 577‘2‘5mos Diary of sleep none 2—-18 mos 70% success rate;
o, -
al. (1993) 28M. 17F 62% at follow-up
405 mother .
Mindell et al. | 206 childhood (7-18 mos) ii?g)_(%lie;no:t: Control erou 3 weeks Efficacy of rou-
(2009) 199 childhood o Y group tine bedtime
(18-36 mos) P

Table 4. Summary of Literature on Treatment with Scheduled Awakenings (In: Mindell, 1999)

ARTICLE SUBJECTS ?\i}sl‘i'srs CONTROL FOLLOW-UP OUTCOME
McGarr & Hov- IF Diary of .
ell (1980) 3 mos sleep none none Effective
Johnson et al 3 o Effective; com-
(1981) . 9-12 mos Diary of sleep 5-7 weeks pliance problem
2M, 1F for one
12 -
Lil?::rsz)f 9‘265) 6-30 mos Diary of sleep S 2-3 mos Ei%g“;ie;lz;%
oM, 3F p
Scheduled
Rickert & John- 33 . control/ extinc- awakenings =
son (1988) 6-54 mos Diary of sleep tion 6 weeks extinction . con-
18M, 15F trol; Extinction
quicker results
M| T | e | T | cheduled swake
(2009) literature .
enings
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The focus of the parent’s behavior was to send their
children to bed crying as they reported themselves
with the reliability of the observers. All three children
found a significant improvement with treatment; how-
ever this study did not include a control experiment.
Further studies, carried out by Germain et al. [16]
demonstrated that the bedtime routine successful in
treating 45 children (from 7 to 27 months) also if there
wasn’t a control group included. The authors used a
within-subject design with the outcome based on the
diaries completed by the parents.

Recently Mindell [27] and colleagues conducted a
study that demonstrates that the first positive routine
before falling sleep impacts these technique have on
the child, on his sleep and maternal mood. 405 moth-
ers with their children (206 children 7-18 months, 199
children 18-36 months) participated in this study. In
the first week, the mothers were instructed to behave
as they would normally behave with their child, while
in the second and third weeks the mothers, in the ex-
perimental group, were taught the specific first positive
bedtime routine technique. However, the control group
continued to act as previously stated above. Throughout
the duration of the experiment, the mother completed a
questionnaire (BISQ: Brief Infant Sleep Questionnaire)
and a sleep dairy. The results found that the bedtime
routine lead to significant reduction in sleep disorders
for both infants and children. Significant improvements
were observed on the latency sleep and the amount/dura-
tion of nighttime awakenings. Consequently, even the
mother’s mood improved significantly. The three weeks
follow-up did not show significant changes. These results
suggest that establishing a consistent positive routine,
before falling asleep, is helpful for the child and for the
sleep quality, especially for the continuity of sleep and
the maternal mood.

Data reported from the studies state that scheduled
awakenings are considered an effective program in
treating parasomnias in children. These consist in
understanding the times of spontaneous awakening
of the child and educate parents to wake your child
just before what should be the regular revivals, such
as 10/15 minutes before, and then you put the child to
sleep again. The technique is followed by steady incre-
ments of awakenings that led to longer periods of stable
sleep. This technique was not frequently applied because
the lack of the parent’s participation [5]. In a large sample
survey (n=33, children aged 6 to 54 months), scheduled
awakenings we found to be more effective than no treat-
ment: the research team got the best benefit compared to
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the control group [32]. Previous studies [ 19] employed a
multiple-baseline with three children of twelve months.
The lack of crying was evident for two of the children
whose parents had followed recommendations for suc-
cessful treatment. However, the parents of the third child
withdrew from the procedure.

The importance of Preventive parent education. Pre-
ventive education for parents has been demonstrated
helpful in correctly affronting childhood sleep disrup-
tions, avoiding very common and frequent mistakes
that parents (or caregivers) in good faith, might make.
It is based on information and prevention programs
that may prevent the development of sleep disorders.
These programs are based on educating the parents
on the sleep development and behavioral principles
to prevent the sleep onset delay [5]. Typically, these
methods are effective during the prenatal period and
children up to 6 months [37].

Educating the parents met criteria treatment and this has
been established by trial and error. Studies have demon-
strated the effectiveness of prevention parental education
in sleep disorders were those of Wolfson, Futterman, and
Lacks [40], which randomly assigned 60 mothers and
fathers waiting for their child (pre-childbirth), in an ex-
perimental and control group. Only on the experimental
group, the educational training on sleep had been made
prior to delivery. Using data from the diaries of parents,
researchers found that 6-9 weeks old children of parents
who had received training slept significantly better than
the control group.

Adair et al. in 1993 have demonstrated the efficiency
of the preventive education program based on behav-
ioral strategies. They studied 164 infants of 4 months
who went to a health visit, which accounted for the
intervention group (where the training was done) and
compared them with a control group of 128 children
from the same age. After 9 months, the control group
showed a greater likelihood of waking during the night
compared to the experimental groups. All results are
based on the diaries and reports from their parents.
Finally, Kerr et al. [20] found that in children aged 3
to 9 months, whose parents were provided informa-
tion on sleep, showed significantly fewer sleeping
disorders than the control group. The operation was
performed on the parents orally by a researcher with
additional written material. The results were based
on interviews with parents. Finally, it was shown that
preventive parental education is faster and cheaper
than the techniques previously mentioned [25,26].
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Uses of pharmacotherapy in children's sleep disor-
ders. Although the vast majority of children’s sleep
disorders will be resolved only with the cognitive-
behavioral, a combination of that with pharmacologi-
cal intervention might be more effective in certain
clinical situations, for example children with ADHD
or autism. The decision to use medicine should be
considered when behavioral interventions were not
effective and considering the child’s medical history,
the child’s development, and weighing the relative
risks and benefits of the patient.

In instituting drug therapy the following should be
considered: a) heterogeneity etiology of insomnia b)
the presence of contributing factors (psychopathologi-
cal, biological, social, family) ¢) the need to always
associate types of behavior treatments, relational
psychodynamic d) the possibility of the habituation
phenomena and suspension rebound ¢) the paradoxical
effect of certain substances f) the parent’s resistance
against the drug [10].

A French investigation [25,26] demonstrated that
65% of generic medications and 56% of the pedi-
atrics prescribe children medicine to sleep. The use
of pharmaceuticals for sleep disorders are also very
common in Italy, data from a recent national survey
on the use of medication in children younger than
6 years have shown that 58.54% pediatricians and
61.21% of child psychiatrists most commonly use
antihistamines (52.03% pediatricians, 22.14% child
psychiatrists).

Pharmacotherapy treatment should be considered if
the symptoms are so severe that they significantly
interfere with daily life and an unsatisfactory re-
sponse with other therapeutic approaches. These cases
shouldn’t wait until the disorder becomes chronic
before prescribing a sedative or hypnotic drug. It is
always better to refer to a short course of medication
rather than to intervene later with a chronic disorder
that requires a more complex and prolonged therapy
that may led to energy impairment during the day
and disturbances in family dynamics. In each case,
the association with a cognitive-behavioral treatment
seems to improve compliance. In children and adoles-
cents, all the implications involving the relationship
between the patient, the disorder, the drug and the
doctor also extend to the family dynamics must be
taken into consideration as they may affect the effec-
tiveness of therapy. In fact, at the parent’s request of
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pharmaceuticals it is also appropriate that the doctor
decipher what underlies the request, such as tension-
type, aggression, or the realization of a mechanism
of control over the child (ibidem).

An analysis of literature showed that the most effec-
tive treatment of sleep disorders, especially difficulties
falling asleep and nighttime awakenings of the infant
are extinction (standard, with parental presence, and
gradual), the bedtime routine, scheduled awakenings,
and preventive parental education. Different types of
extinction, even if supported from literature, present
limits about their application due to the difficulty
and will of the parents to continue such actions. The
difficulty arises from the fact that the parents cannot
ignore their child’s cries, above all for a period of
time. It has also been suggested that extinguishing
(standard) strategies could be detrimental to the men-
tal health of the child and the parent-child attachment
[17]. However, literature shows that in about 80 % of
children treated with the extinction procedure reported
improvements in sleep and the positive responses that
show up after several weeks of intervention [9]. Apart
from the possible effects of cognitive-behavioral
interventions, the parent-child attachment, the in-
fant’s sense of security, the long-term efficiency of
cognitive-behavioral interventions are other issues
that have received little attention. There is substantial
evidence that testify the long-term benefits with few
exceptions, the most part of the follow-up studies
were limited to 6-30 months after the intervention
[12,13]. The follow-up analysis would be important
for both the child and the family as it could provide a
good motivation for applying this type of intervention.
Furthermore, it is important to know the long-term
consequences of sleep disorder in those who do not
receive any treatment in early childhood and would
be appropriate to conduct further studies to verify the
efficacy of these treatments.

Despite these shortcomings, so far the data (uncon-
trolled case studies and some well-controlled trials)
provides a positive feedback about the effectiveness
of behavioral interventions, which should increase
the benefits for the patient but should be better de-
fined. The treatment of cognitive - behavioral was
more effective than no treatment, placebo, drugs and
alternative therapies [37]. The identification and man-
agement of sleep disorders in childhood may improve
the health and emotional well-being in adolescence
and adulthood [15].
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SUMMARY

MANAGING SLEEP DISORDERS IN CHILDREN: WHICH IS THE BEST STRATEGY ?

"Benedetta Bellini, 2Oliviero Bruni, 2Alessandra Cescut, 2Silvia De Martino,
Franco Lucchese, *Vincenzo Guidetti

“La Sapienza”, University of Rome, ' Department of Pediatrics and Child and Adolescent Neuropsychiatry,
Faculty of Medicine and Odontoiatrics; *Faculty of Medicine and Psychology,
3Child and Adolescent Neuropsychiatry, Italy

This review aims to critically analyze the literature stud-
ies showing the effectiveness of cognitive-behavioral
strategies in the treatment of sleep disorder during the
developmental age. About 15-35% of children suffer from
sleep disorder. Ifthey are not treated right away, it can persist
into adulthood. Recent studies demonstrate an effective
cognitive-behavior treatment for these disturbances. In this
regard, the most effective method seems to be extinction
(standard, with parental presence, graduated), the bedtime
routine, scheduled awakenings, and preventive parent
education. The procedures of extinction, not only its ef-
fectiveness, have limited application for the difficulty that
compares to the parents following the procedure of the
intervention. They are not able to ignore their children when
they are crying for long prolonged period of time. Bedtime
routine is relevant in the prevention and treatment of sleep
disorders. The scheduled awakenings are a useful technique
that teaches parents to change the way they interact with
the child’s disturbed sleep, allowing recovery. Finally,
preventive parental education depends on the parents or
caregivers and aims to educate them; during the prenatal
or postnatal period with their child’s sleep it seems useful
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in preventing irregular pattern formation and temporal
regulation of sleep.

The vast majority of children’s sleep disruptions seem
to resolve only with the cognitive-behavioral inter-
vention, while in some psychopathologic disruptions
it is necessary to combine cognitive-behavioral and
drug therapy.

Literature reviews show that clinical research con-
cerning sleep disruptions is still very limited. In cur-
rent reviews, there have been diverse investigations
on efficacy of cognitive-behavioral interventions and
sleep disruptions, highlighting both the strong points
and weak points. Therefore, this analysis could be a
starting point for developing further research since
there is a lack of studies in relation to evidence-based
interventions and specific therapeutic factors for each
intervention and disturbance.

Key words: sleep disorder, cognitive-behavioral treat-
ment, drug therapy, developmental age.
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PE3IOME

YIIPABJIEHUE PACCTPOMCTBAMM CHA Y JETEM:
YTO ABJSETCS JIYUIIEN CTPATETUEMN?

'Benenerra besunnn, 2OauBbepo bpynu, Aneccannpa Yeckyr, *CuabBusi JIlu MapTuno,
*Mpanko Jlykke3se, '*Bunuenno 'Bugerrn

Pumcxuii ynusepcumem "La Sapienza

" kaghedpa neduampuu u demckotl

U NOOPOCMKOBOU HEUPONCUXUAMPUU, PAKYTbIMEM MeOUYUHbL U O0OHINOIOSUU,
‘@akynomem meduyunsl u ncuxonroeuu, *Jemckas u noopocmkosas netiponcuxuampus, Umanus

Lenbio 0030pHOI CcTAaThu SBISETCA KPUTHUYECKHMA
aHaJIM3 JTUTEPATyPbl OTHOCUTEIHHO 3P PEKTUBHOCTU
KOIHUTUBHO-OMXEBHOPHUCTCKOH Tepariy pacCTPOHCTB
CHa B nepuoA pa3BuTust pedénka. [IpudnmuzurensHo
15-35% netel cTpagaroT OT paccTpOMCTBA CHA.
Ecnu 3a0oneBanue He BBIJICYUTH Cpasy, TO OHO
MOXET MPUCYTCTBOBAaTh U BO B3pOCIOH *ku3HHU. M-
CJIe0BaHMUs OKa3aiI 3PPEKTUBHOCTh KOTHUTHBHO-
OMXEBHOPHCTCKON TEPAITMU PACCTPONCTB CHA Y IETEH.
B sToM oTHOmIEHUH, Hanbonee pe3ylbTaTUBHBIMU
METOIAaMH SIBJISIOTCSl SKCTHHKUMUS (CTaHapTHas, B
MPUCYTCTBUH POAUTENEH, rpagyUpOBaHHasl), pUTYal
MOATOTOBKH KO CHY, 3aTJIAHUPOBAaHHbIE MPOOYKACHHS
u npodunakTudeckoe odyuenue poaureneii. [Ipore-
JypBI 9KCTUHKIMN, HECMOTPSI Ha €€ 3 PEKTUBHOCTD,
HUMEIOT OrpaHMYCHHOE PUMEHEHHE BBUAY TPYAHO-
CTeH B OCYIIECTBICHWU BMeEIIATEeNbCTB. Pogurenu
HE B COCTOSIHMM MTHOPUPOBATH IUIAaY CBOUX JIETEH B
TEYEeHHUE UIUTEIBHOTO MPOMEXKYTKA BpeMeHH. Putyan
MOATOTOBKU KO CHY Ba)KEH [UIsl PENOTBPALICHUS
JICYCHHUSI PAcCTPOMCTB CHa. 3amjlaHUPOBaHHBIE MPO-
Oy»KIEeHUsI - TOJIE3HAS TEXHHUKA, KOTOpast yUUT POIUTE-
Jieii B3aMMOZICHCTBOBATh C HApYLIIEHUEM CHa peOeHKa

0 Pa3HOMY U CIIOCOOCTBYET BBI3IOPOBIEHUIO. YCIIEX
B PO UIAKTHIECKOM 00YUEHUH POANUTENICH 3aBUCUT
OT caMHX poxuTesel mwin onekyHoB. O0ydyeHue Ha-
MIPaBJICHO Ha IPEA0TBpalieHre (GOPMUPOBAHUS HEpe-
TYJIApHON MOZIETN CHA U BPEMEHHOE PETYINPOBaHUE
CHa B NIPEIPOAOBOM WIIH MOCIEPOTOBOM IEPUOIAX.

B OonpiimHCTBE CitydaeB il W3JICUCHUS HapyIle-
HU CHa 0CTaTO4YHA KOTHUTUBHO-OMXEBHOPHUCTCKAS
Tepamnus AeTei, TOIbKO B HEKOTOPBIX CIydasX ICH-
XOTATOJIOTNYECKUX HapyLIeHUH TpeOyeTcsi KOMOMHU-
pOBaHHOE JIEYEHHE: KOTHUTHBHO-OMXEBHOPUCTCKAS
Tepanus ¥ papMakoTepanusi.

AHanu3 IUTEepaTyphl MoKazal HeOOJbIIOE YHUCIIO
KJIMHUYECKUX HCCIEIOBAHUM MO pPacCTpOUCTBY
cHa. B o030pax nmureparypbl MOCIEIHUX JIET,
MOCBAIIEHHBIX d3PPEKTUBHOCTH KOTHUTUBHO-
OMXEBUOPHUCTCKOM Tepanuu Mpu HaApyIICHUSAX CHa,
OCBEIIAJINCh CHIIBHBIE U ClIa0ble CTOPOHKI JIaH-
Horo Mmetona jedeHusd. [IpencraBneHHblil aHamu3
JUTEPATYPbl MOKET CTATh OTIPABHON TOUKOU AJIst
JaJILHEHIIINX HCCIIETOBAHHH.
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TEMPO AND AMPLITUDE IN GROWTH

Michael Hermanussen

Aschauhof, Altenhof, Germany

Growth is defined as an increase of size over time
with time usually defined as physical time. The human
growth curve has a unique pattern with characteristic
changes in height velocity [1]. Height velocity is
defined as the difference of two height measure-
ments divided by the time interval in between. Rapid
intrauterine growth with maximum height velocity in
the 3™ trimenon is followed by a postnatal spurt im-
mediately after birth, a mid-growth spurt at the age
of 6-7 years, and a pubertal growth spurt with peak
height velocity during mid-puberty, around the age
of 13-14 years in boys, and 11-12 years in girls. In
addition, minor spurts exist. Cyclic variation in height

© GMN

velocity at approximately 2 year periodicity has been
described by Butler et al. [3], and short-term changes
in height velocity occur at even smaller intervals of
few days (mini-growth spurts) at intervals of 2 to 10
days, followed by periods of growth arrest or dimin-
ished growth velocity [8]. As this pattern consists of
jumps followed by stagnation, some authors refer
to it as saltation and stasis [Lampl et al. 12]. During
periods of illness, starvation or social deprivation,
height velocity tends to decelerate, but usually rises
again and compensates for the previous losses (catch
up growth [22]) when the unfavourable situation has
been overcome.
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Plotting growth — the two components

We are used to plot growth measurements on Carte-
sian coordinate systems with an x-axis and a y-axis.
Children grow with age, height depends on age, and
we therefore depict height on the y-axis (dependent
variable) and age on the x-axis. Yet, the rigid metric
of physical time is not directly relevant to the internal
dynamics of growth. Growth is linked to maturation.
Children who grow also mature. Children and ado-
lescents differ in the tempo at which they mature. In
contrast to the metric scale for height (cm) and the
metric scale for physical time (age in years) there is
no apparent metric scale for maturation. One calendar
year differs in its meaning in a fast maturing, and in
a slow maturing child. The slow child needs more
calendar years for completing the same stage of matu-
rity. This is true also for a population. Different ethnic
groups and groups that live under different economic,
political or historical circumstances differ in tempo.
Figure la shows the 50" percentiles for height in 5
representative German growth studies; one old and
one modern study from 1893 [15] and 1997 [9], one
study from post-war West Germany (1961 [21]), and
two studies from the former German Democratic Re-
public (1961 [18]) and (1991 [4]). Except for infancy
and childhood, 19" century Germans were shortest at
all ages and reached final height late. The Figure is
done in the usual way, and plots height measurements
in centimetres (y-axis) on age in years (x-axis). Let
us transpose the x- and the y-axis (Figure 1b), and
plot age in years (y-axis) on height in centimetres
(x-axis). This plot now depicts age groups that are to
be expected in particular height classes. E.g., the 164
cm-height class comprises 14-year old Germans from
1997, but 16-year old ones from 1893. The question
rises: are modern adolescents taller, or do they mature
at faster pace? Or shall we ask: is modern growth
characterized by a larger amplitude component, or
by a faster tempo component?

In fact, both is true. But measuring tempo is difficult.
In the early 1960ies, Hewitt and Acheson [10,11] in-
troduced a scoring system for measuring maturity as
an indicator of tempo. Maturity scores exhibit gender
dimorphism, with girls scoring approximately two
years earlier than boys. Unfortunately, the scores for
skeletal maturity were later turned back into male
and female “bone ages”, muddling up mean annual
developmental progress of the reference population,
“calendar age”, and the individual progress in matu-
ration. This uncomfortable semantic confusion still
persists. Significant progress was recently made using
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Functional Data Analysis and Principal Component
Analysis [17]. Functional Data Analysis provides a
statistical tool to separate and differentiate amplitude
and developmental progress (tempo). Using Principal
Component Analysis it is possible to quantify ampli-
tude and tempo [6]. This approach does not require
an external estimate of developmental progress, but
utilises information that is already present in longi-
tudinal sets of measurements and can even be used
in historical sets of data [13].

body height
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Fig la. 50" percentiles for height in 5 German growth
from 1893 [15], 1997 [9], West Germany (1956
[21]), German Democratic Republic (1961 [18] and
1991 [4]). The Figure is done in the usual way, and
plots height in centimetres (y-axis) on age in years
(x-axis)

age on height

age (years)

130 1;0 150 1&0 1‘70 150 190

Fig 1b. 50" percentiles for height (Figure la) after
transposing the x- and the y-axis, plotting age (y-axis)
on height (x-axis)

Let us redraw the data again, and instead of absolute
height, plot percent of final height (y-axis) on age in
years (x-axis) (Figure 2a). Differences in amplitude
now disappear, and the studies converge at final
height (18 years). Transposing the x- and the y-axis
(Figure 2b) illustrates that East German adolescents
had reached 92% of final height already at 14 years,
whereas the 1956 post-war and the late 19" century
Germans reached 92% not before the age of 15 years,
i.e. one year later. Historic Germans matured at a
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slower pace and needed one year longer for final
height.

percent of maximum height
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Fig 2b. 50" percentiles for height plotting percent
of final height (y-axis) on age (x-axis). The studies
converge at final height (18 years)

age on percentage of maximum height

age (years)

80 85 90 95 100

percent of max height (%)

Fig 2b. 50™ percentiles for height (Figure 2a) after
transposing the x- and the y-axis, plotting age (y-axis)
on height (x-axis)

“Catch-up growth” or ”catch-up in tempo”
Many characteristics in the human growth curve are
tempo characteristics. Catch-up growth after periods
ofillness and starvation [16] is usually a catch-up in
tempo, with little or almost no effect on amplitude.
Rich historic evidence illustrates the effects of social
disaster on growth, and at the same instant shows,
that these effects are almost completely limited to
tempo. During the German occupation of World War
I, Oslo schoolgirls showed marked growth impair-
ment coinciding with the period of disaster [2], but
rapidly caught up and achieved normal adult stature
(Figure 3). The growth impairment was simply a delay
in tempo, the catch-up thereafter, was a catch-up in
tempo. The years of starvation and political depres-
sion had no effect on the amplitude component in
this population. Similar phenomena were observed in
German school boys during and after World War I1 [5].
© GMN

Tempo appears to be more sensitive than amplitude to
nutrition, health and environmental stress. This also
applies for most clinical situation.
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Fig 3. Mean height of Oslo school girls between 1920
and 1975 ([2], reprint by courtesy of the publisher).
Marked reduction of height is obvious in cohorts
that suffered from starvation during the German
occupation of World War Il. After starvation, catch
up growth occurred immediately with no evidence of
persistent growth impairment. Height in 18 year old
females (near final height) appeared unaffected by
the starvation. The apparent height losses in the 8,
9, and 10 year old cohorts of 1942 have disappeared
in the 18 year old cohorts of 1950, 1951 and 1952
(same individuals)

The clinical situation

Significant improvements in growth velocity are often
taken as medical success when treating growth disorders.
But growth velocity is defined by calendar time, and by
definition, never refers to tempo. Also in the clinical situ-
ation, we need to disentangle amplitude and tempo.

Patients with congenital adrenal hyperplasia (CAH)
are accelerated in tempo. Figure 4 illustrates the pat-
terns of height SD scores and tempo advancement
(maturation age minus calendar age in years) ina CAH
girl with a more than 3 year acceleration in tempo.
Tempo is shown by Principal Component Analysis
and Maximum Likelihood Principle [6]. The graph
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illustrates how closely both height SDS and tempo
correspond to each other. The figure underscores also
in this case that “growth advancement” expressed in
height SDS, is tempo advancement. Figure 5 shows
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a cystic fibrosis patient who decelerated up to 1.6
year in tempo, but reached appropriate final height.
The tempo impairment did not impair the amplitude
component of growth.
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Fig 4. Upper graph: measured height (measur H),
modeled height (model H [6]) and three common
percentiles (P50, P3 and P97) in a CAH female with
advanced developmental tempo. Upward percentile
crossing during pre-pubertal age is obvious.

Lower graph: tempo advancement (tempo adv) and
height SDS of the same child. The tempo steadily ad-
vances over physical time and reaches a plus of more
than 3 years at the calendar age of 12. The tempo
advancement parallels the increase in height SDS

An appropriate analysis of growth requires disen-
tangling its two major components: amplitude and
tempo. The assessment of the developmental tempo
thus is an integral part of assessing child and adoles-
cent growth. Apart from assessing skeletal maturity
that has recently been automatized [19,20] with sur-
prisingly good results, and plotting serial measures
of height SDS and searching for characteristic SDS
patterns such as percentile crossings and SDS peaks
[7], it is strongly recommended to further analyse
growth patterns by applying Principal Component
Analysis. Though an Internet portal is currently avail-
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Fig 5. Upper graph: measured height (measur H),
modeled height (model H [6]) and three common
percentiles (P50, P3 and P97) in a late matur-
ing CF female. Downward percentile crossing
is obvious.

Lower graph: tempo advancement (tempo adv) and
height SDS of the same child. The tempo steadily de-
clines below physical time and reaches -1.6 years at
the calendar age of 16. The tempo retardation nicely
parallels the decrease in height SDS

able to process small amounts of height data (www.
willi-will-wachsen.com) for separately determining
amplitude and tempo in growth [14], there is urgent
need of better and practical solutions for analyzing
individual growth.
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SUMMARY

TEMPO AND AMPLITUDE IN GROWTH
Michael Hermanussen

Aschauhof, Altenhof, Germany

Growth is defined as an increase of size over time
with time usually defined as physical time. Yet, the
rigid metric of physical time is not directly relevant
to the internal dynamics of growth. Growth is linked
to maturation. Children and adolescents differ in the
tempo at which they mature. One calendar year dif-
fers in its meaning in a fast maturing, and in a slow
maturing child. The slow child needs more calendar
years for completing the same stage of maturity.
Many characteristics in the human growth curve are
tempo characteristics. Tempo — being fast or slow
maturing — has to be carefully separated from am-
plitude — being tall or short. Several characteristic
phenomena such as catch-up growth after periods of
illness and starvation are largely tempo phenomena,
and do usually not affect the amplitude component
of growth. Applying Functional Data Analysis and
Principal Component Analysis, the two main sources
of height variance: tempo and amplitude can statisti-
cally be separate and quantified. Tempo appears to
be more sensitive than amplitude to nutrition, health
and environmental stress. An appropriate analysis of
growth requires disentangling its two major compo-
nents: amplitude and tempo. The assessment of the
developmental tempo thus is an integral part of as-
sessing child and adolescent growth. Though an In-
ternet portal is currently available to process small
amounts of height data (www.willi-will-wachsen.
com) for separately determining amplitude and tem-
po in growth, there is urgent need of better and prac-
tical solutions for analyzing individual growth.

Key words: amplitude, tempo, height velocity, mat-
uration.
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PE3IOME

TEMII 1 AMIUVIMTYJA POCTA

Muxaes I'epmanyccen

Awayzop, Anmenzog, I epmanus

[lox TepMHHOM pOCT MOHMMAETCS U3MEHEHUE pa3Mme-
POB TeNa WM YPOBHEH 3pesiOCTH OpraHu3Ma peOeHKa
U ONpeJieNsieTcs KaK yBeJIMYeHUe pa3Mepa Tena B Te-
YeHHe ONpeJIesIeHHOro neprosia BpemeHu. CKopocTh
pocra peOEHKa cBsizaHa ¢ cozpeBaHueM. OmHAKO M3-
BECTHO, YTO CO3pPEBAaHME JETEH MPOTEKAeT B pazHOM
temrie. OJMH KaJleHJapHbIA IO/l OTIINYAEeTCs 110 CBOE-
My 3HQUYCHHIO y JICTEH, CO3PEBAIOIINX B OBICTPOM H
y JeTedl co3peBalolrX B Ooiee MEIJICHHOM TEMIIE.
PebeHok, co3peBaromii B MEVICHHOM TEMIIE, HYK-
naeTcsi B OOJNbLIEM KOJMYECTBE KalCHIAPHBIX JIET,
4100 JJOCTUYb CTAJMU 3PEJOCTH. TemIl, 03Ha4aroIIni
OBICTPOTY WM MEIJICHHOCTb CO3PEBAHUS, HEOOXOIH-
MO pa3rpaHHYUTh OT aMILUTUTY/IbI, O3HAYaloMIei OBbITh
BBICOKMM WM HU3KUM. XapakTepHas udepTa TemIiia
pocta — BO3MOXKHOCTH HaBepCTaTh JSQUIMT pocTa
rocyie Tepuosa OOJIE3HN U TOJNIOJaHMsl, HEe BIHSCT Ha
AMIUTUTYIHBIA KOMIOHEHT pocta. C moMompio (pyHK-
UMoHAIBHOTO aHanm3a naHHbeX (FDA) u ¢ momoriibio
METO/1a OCHOBHBIX KOMIIOHEHTOB (PCA) MO>KHO cTaTH-
CTUYECKH Pa3rpPaHUYUTh U MOJICYMTATh 1Ba OCHOBHBIX
WCTOYHHKA JWCIEPCUM BBICOTBL: TEMIT M AMIUTUTYLY.
Temn npezacrasisiercst Oojee 4yBCTBUTEIBHBIM, YeM
aMIUIUTY/a 110 MPUEMY THIIH, 3/10POBBIO U 3KOJIOTU-
4yeckoMy crpeccy. JlomkHbI aHanmu3 pocta Tpedyer
OTJIEIBHOTO PACCMOTPEHHS 3TUX JIBYX €0 OCHOBHBIX
KOMIIOHEHTOB: aMIUIMTY/IbI ¥ TeMma. Takum o6pazom,
OLIEHKa TEeMIa pPa3BUTHS SBISETCS HEOTHEMIIEMOI
YacThIO OLICHKU pocTa peOeHKa M MOAPOCTKA. XOTS
WUHTEPHET-TIOPTa 11 00pabOTKH MaIbIX KOJIMYECTB
naHHbIx pocta (www.willi-will-wachsen.com ) B Ha-
cTosIIee BpeMs JOCTYIEH, ISl TOTO, YTOOBI C LETIBIO
aHalM3a pocTa OTJEIBHOIO MHAMBUIyyMa OTIEIHHO
OTIpEeNIeNITh aMIUIUTYLy W TEMII POcTa, HEOOXOAUM
TMOUCK JIy4IINX ¥ MPaKTUYECKUX PEIICHUH.
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ANTHROPOMETRIC DATA PECULIARITIES
IN EARLY SCHOOL CHILDREN POPULATION

Jorjoliani L., Karseladze R., Vekua M., Chkhartishvili E., Bigvava T.

1. Javakhishvili Thilisi State University; 1. Paghava Scientific Research Institute of Pediatrics, Georgia

Physical development is an objective, integral in-
dicator for children population health assessment,
that reflects complex influence of biological, social,
economic, hygienic, climate, geographic factors on
child organism [2,5].

Children’s growth and development is determined
by endogenous (parental health, endocrine system
pathology, inheritance patterns), and exogenous factors
(nutritional status, relaxing, physical and mental load,
and etc.). According to published references analysis
from decades to decades the variability of children’s
anthropometric data is under the influence of nutritional
conditions [ 7], urbanization [3], and genetic factors [10].
Observation of 22, 000 school aged children revealed
processes of acceleration and deceleration in most of
aged groups [9]. Anthropometric study data conducted
in similar groups are the basis for population monitoring
on the giving territory [4,5].

An appropriate informative method for physical de-
velopment assessment is to determine the harmoniza-
tion of biological development level of individual and
its morpho-functional status.

During the process of individual physical develop-
ment data assessment the level of anthropometric
measurements are given in percentile intervals [4,8].
On the basis of nonparametric statistical analysis
percentile method gives possibility to evaluate child
development rate along with ontogenesis and to reveal
nutritional disorders in time [1,6].

The aim of study was the assessment of harmoniza-
tion degree level of anthropometric data and physical
development in early school aged children.

The cross-sectional, single study was carried out.
After the preliminary identification by the method of
simple randomized election of schools and observed
persons was performed. Representative population
of 400 otherwise healthy early school aged children
were included in study group. Study period covered
the end of school year.
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Criteria to be included in the study were: early school
age (6 to 7 years of children); secondary school atten-
dance before the study was started; parental agreement
for child assessment.

Criteria to be excluded from the study were: refusal to
be included in the study; chronic somatic pathology,
which could itself cause nutritional disorders.

In the selected contingent anthropometric measure-
ments (body height, body weight, head and chest
circumference) were assessed, and body height and
weight percentile table was constructed For selec-
tion characteristics the points of third, tenth, twenty
fifth, fifties, seventy fifth, ninetieth, ninety seventh
percentiles were used. The dissociation between these
percentiles makes the percentile intervals. Those data
that were between the range 25-50-75 percentiles were
consumed as the normal. Data less than 3 percentile
and above 97 percentile presumed as the abnormal.
The level of physical development harmonization
was evaluated by the use of 2 dimensional percentile
table - “body height — body weight”.

According to study results the mean height norma-
tive data in 6 year-old children (interval IV-V) was
characteristic for 14 %. For girls it was 112-118 cm
and for boys 113-118 cm. In most of cases there has
been revealed the tendency to height increase (40 %).
Very high numerals (more than 97 percentile) were
in 45 % of cases. Among them for girls it was 125-
133 cm, and for boys — 126-140 cm. similar changes
observed in 6 years old children in terms of body
weight measurements. Only 21 % of children had
mean body weight data, and for girls it was 19-22
kg, and for boys — 20-22 kg. In both groups evenly
observed the tendency for weight gain. In this group
among 28 % of cases data were increased, and in 19
% of cases data were above 97 percentile. For 6 years
of age girls very high measurements were 29-40 kg,
and for boys — 30-40 kg.

In 7 years old children the mean height normative
percentiles (intervals IV-V) were observed in 20 %
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of cases and for both, for girls and boys they were
120-125 cm. In most of cases (79 %) in both groups
there has been revealed the tendency to height increase.
In difference with 6 years old of children group the
acceleration degree was less prominent. More than 97
percentile (very high measure) was in 30 % of cases, and
for girls it was 133-140 cm and for boys 133-138 cm.

According to percentile data table for body weight
in 7 years of age group children there have been ob-
served weight mean data in 23 % of cases. For girls
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it was 21-23 kg and for boys 22-23kg. The tendency
to weight gain was equal in both subgroups. Weight
gain was in 26 % of cases, high measurements - in
26%, body weight gain very high level —in 19%. For
7 years of age girls very high level of weight gain data
were 34-38 kg and for boys — 33-42 kg.

In general, anthropometric data in boys were high in
comparison with physical development data in girls.
But, here it worth to mention, that this differentiation
was not statistically proved (table).

Table. Physical development data in coordination with sex in children

Statistical significance
Anthropometric Std. .
data Mean Error of Median Mode Sfd..De- Mml.mum
viation Maximum
Mean

Weight (kg)
Girls 24.62 0.285 24.00 24 3918 19;40
boys 25.57 0.320 25.50 22 4315 16;40

Height (cm)
Girls 123.67 0.390 123.00 122 5.358 112;135
boys 124.07 0.444 124.00 122 5.986 110;138

Chest circumference (cm)
Girls 62.81 0.332 63.00 64 4.569 55;76
boys 63.78 0.305 64.00 65 4.117 55,76
Head
circumference (cm)

Girls 51.56 0.120 52.00 52 1.645 45; 55
boys 52.10 0.124 52.00 52 1.679 48; 56

An internal correlative links have been revealed
between children’s physical development data. Sig-
nificant correlative links (C=0.716; p=0.000) were
observed between weight and height numerals. These
two parameters themselves have a significant influ-
ence on head and chest circumference (weight-height
to head circumference C=0.574; p=0.000 C=0.558;
p=0.000. weight-height to chest circumference
C=0.750; p=0.000. C=0.572; p=0.000).

The degree of children’s physical development
harmonization was determined according to body
weight and height ratio expressing in percentile
data. Two dimensional percentile tables - “body
height — body weight”. Evaluation was performed
by following gradation system: Harmonized physi-
cal development — all anthropometric data were
situated in the range of 25 and 75 percentiles, and
difference between intervals was no more than 1;
Disharmonized - body weight and height were
less in comparison with to normal data because
of weight deficit (percentile 10-25) or were more
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than normal in favor of obesity (percentile 75-90)
i.e. the difference between intervals was 2; Very
disharmonized - during physical development
body weight and height were markedly less than
normal values (percentile 3-10) or were mark-
edly excessive than normal (percentile 90-97)
i.e. the difference between intervals was more
than three.

Physical development harmonization values were
studied in 200 children. Harmonized physical
development revealed in 50 children (25%); dis-
harmonized physical development I 50 children
(15%), among them with I degree weight gain were
48 (24%), and with I degree weight deficit were 2
(1%). Markedly disharmonized development had
100 children (50%), among them with II degree
weight gain were 98 (49%), and with Il degree
weight deficit were 2 (1%).

Thus, on the basis of percentile method of assess-
ment, during both processes, individual anthropo-
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metric data and general physical development data
in children revealed as follows: in early school aged
children body height and weight were markedly
increased. This event indicated to the prevalence
of acceleration, weight gain and in some cases
obesity.

According to the children’s anthropometric data and
assessment by physical development harmonization
percentiles tables three groups of children were orga-
nized: main, risk group and the group with deviation
in physical development.

In main group there were children, whose physical
development during body height and weight one
linear assessment was in coordination with median,
increased or diminished values (interval I1I-VI) and
harmonized ration between these numerals (normal
chart interval IV-V). In main group were included 6
years aged 56% of children and 7 years aged 60% of
children, whose anthropometric data were in the range
of physiological normative. Due to above mentioned
these group of children do not require further specific
medical observation.

In risk group were included children: - with body
height and weight increased or decreased data
(intervals VII and II); Disharmonized physical
development (normal chart intervals III-VI); - if
body weight and height data deviation from normal
values with only one interval. In risk group included
children were 6 years of old 25% and 7 years of
old 21%. This contingent covered “observation”
group, that involved individual measurements upon
medical observation.

To the group of children with deviation in physical
development belonged: - children with very high or
very low values of body height and weight (intervals I
and VIII); - those cases where body height and weight
data were outside of normal chart on two intervals. In
the group of deviation in physical development were
collected 19 - 19 % of 6 and 7 years of old children.
These selected children organized the “diagnostic”
group, that in future needs active, additional and
thorough investigations.

In summary, the study of early school aged children’s
physical development gives possibility for risk groups
stratification, which in turn itself makes a strong basis
for reasonable preventive measurements and stepwise
monitoring implementation.
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SUMMARY

ANTHROPOMETRIC DATA PECULIARITIES IN
EARLY SCHOOL CHILDREN POPULATION

Jorjoliani L., Karseladze R., Vekua M., Chkhar-
tishvili E., Bigvava T.

1. Javakhishvili Tbilisi State University,; 1. Paghava
Scientific Research Institute of Pediatrics, Georgia

The anthropometric data were studied in early school
aged (6-7 years old) children and the degree of harmo-
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nization during physical development was evaluated.
Representative population of 400 otherwise healthy
early school aged children was included in study group.
Study period covered the end of school year. In the se-
lected under observation focused population the level
of individual anthropometric data was determined in
percentile intervals according its position.

Anthropometric data assessments by using percen-
tile method it was revealed in early school aged (6-7
years of old children) excess in body height and
weight in comparison with normal values. This phe-
nomenon indicates the prevalence of acceleration
and weight gain. Anthropometric data in boys were
increased while comparing with physical develop-
ment data in girls. This result difference has the ten-
dency to statistically insignificant.

Physical development harmonization values were
studied in 200 children. Harmonized physical devel-
opment revealed in 50 children (25%); disharmonized
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physical development I 50 children (15%), among
them with I degree weight gain were 48 (24%), and
with I degree weight deficit were 2 (1%). Markedly
disharmonized development had 100 children (50%),
among them with Il degree weight gain were 98 (49%),
and with II degree weight deficit were 2 (1%).

According to the children’s anthropometric data and
assessment by physical development harmonization
percentiles tables three groups of children were or-
ganized: main, risk group and the group with devia-
tion in physical development.

On the basis of resulted data the study of early school
age children’s physical development gives possibility
for risk groups stratification, which in turn itself makes
a strong basis for reasonable preventive measurements
and stepwise monitoring implementation.

Key words: early school age children, anthropomet-
ric data assessments, physical development.

PE3IOME

OCOBEHHOCTHU AHTPOIIOMETPUYECKHNX JAHHBIX
B JETCKOM MONYJISILUU MJIAJIIIETO IKOJbHOI'O BO3PACTA

Kop:xonuann JI.J., Kapceaanze P.JIL., Bekya M.B., Uxaptumsuwiu E.C., bursasa T.K.

Tounucckuii cocyoapcmeennvlil ynugepcumem um. M. [ocasaxuweunu;
Hayuno-uccnedosamenvckuil uncmumym neouampuu um. M. [lacasa, Tounucu, I pysus

N3yuyeHbl aHTpOMOMETPUUECKUE MTOKA3ATEIN ACTei
MUITAJIIIETO MIKOJIBHOTO Bo3pacta (6-7 ner). [Ipoenena
OIICHKA Ka4eCTBA TAPMOHUYHOCTH (PH3UIECKOTO pa3-
ButHs. Penpe3eHTaTuBHAas MOMyMALUS COCTOSIIA U3
400 npakTU4ECKH 3M0POBBIX ACTEH MIIAIIICTO IIKOJb-
HOTro Bo3pacta. McciieqoBanue ObLIO MPOBEICHO B
KOHIIE Y4eOHOTO To/la. YPOBEHb MHIUBUIYaTbHBIX
AHTPOIIOMETPUUYCCKUX MOKa3aTeNei Ompeaeisuiu 10
MECTY PACIONIOKEHUS B LICHTUIILHBIX HHTEPBAIaX.

Ha ocHOBaHHMH OIICHKHU AHTPOHNOMCTPHUUCCKHUX
JAaHHBIX HNEHTUJIbHBIM MCETOAOM Y JeTel MIIadIero
IIKOJIbHOT'O BO3pacTa BbIABJICHO YBCIWYCHUC POCTA
1 BCCa MO CPaBHCHUIO CO CPCAHUMMU MOKA3ATCIISIMU.
AHTpOHOMCTpI/I‘{eCKI/IC [TOKAa3aTeIi MAIBYMKOB ObLIH
BBIIIC, ITO CPABHCHUIO C IIOKA3aTCIAMU (1)I/I3I/I‘{CCKOFO
Ppa3BUTUA ACBOYCK, OAHAKO, ITOJIYUCHHBIC JAHHBIC HC
OBLIN CTATUCTHYECKH JAOCTOBCPHBI.

B mpouecce uciicJ0BaHusA OBLIN TAKKE U3Yy4YCHBI 110~
Ka3aTcJii TapMOHUYIHOCTHU (I)I/IBI/IHCCKOI‘O pa3BUTUA

92

y 200 gmereit. 'apMoHnYHOE Pu3HUYECKOE pa3BUTHE
ormevanioch y 50 (25%) nerell, AuCrapMOHUYHOE -
y 50 (25%) nmerel, cpeay HUX IMOBBIIICHUE MacChI
tena | crenenu — y 48 (24%), a neduuut Macchl
tena [ crenenn —y 2 (1%). Pe3koe nucrapmonuvHoe
(usnueckoe pazpurue ObuIO 3adukcupoBano y 100
nereit (50%), cpenyu HUX TOBBIIICHHE MAcChl Tella
II crenienun — y 98 (49%), a neduuunt maccel Tena Il
crereHu —y 2 (1%).

Ha ocnoBanumn OILICHKH Y JeTen AHTPOIIOMCTPU-
YEeCKUX IT0Ka3aTelIc U KauecTBa TrapMOHUYHOCTH
(bPIBI/I‘{CCKOI‘O pa3BuUTHUA LHCHTUJIIbHBIM MCETOAOM,
ObLIN BBIACJICHBI TPU I'PYHIIbl: OCHOBHAs, r'pynia
pUCKa U rpynma, uMmeruiass OTKIOHCHUA B (1)I/I3I/I-
YCCKOM pa3BUTUMU.

W3ydenue nokasareselt pU3NUECKOro pa3BUTHs IeTEH
JlaeT BOBMOKHOCTB CTPaTH(PUKALIMU TPYIIIT PUCKA JUIS
IIPOBEICHUS LICJICHAIIPABIICHHBIX IIPEBEHTUBHBIX MEP
U IIJIaHOMEPHOTO MOHUTOPUHIA.
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EVALUATION OF TREATMENT EFFECTS IN OBESE CHILDREN
WITH CO-MORBID MEDICAL OR PSYCHIATRIC CONDITIONS

Craig A. Johnston, Ginny Fullerton, Jennette Palcic Moreno, Chermaine Tyler, John P. Foreyt

Baylor College of Medicine, Houston, Texas, Children's Nutrition Research Center

Child and adolescent overweight and obesity (i.e.,
BMI > 85" percentile for age and gender for over-
weight and BMI > 85™ percentile for age and gender
for obese) [32] has been identified as one of the
primary health concerns of the twenty-first century
[5]. Given the increasing prevalence rates of over-
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weight and obesity in children and youth worldwide
[11,25,26] and the clearly established psychological
and physical health consequences of the condition
[12,35], there is a need to identify effective treatments
for overweight youth presenting to clinical practices
for weight management. It is generally accepted that
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behaviorally-based, multi-component treatments com-
prised of nutrition education, dietary modification, and
physical activity changes are the preferred method for
treating overweight children [e.g., 16,37].

The “Traffic Light Diet” program (TLD) [15]is a
treatment for overweight children with a large body
of empirical support. The TLD involves a structured
dietary plan with food categories based on caloric
density and includes recommendations to guide par-
ticipants’ eating patterns. Multiple investigations have
found the TLD to be superior to control conditions
in randomized controlled trials (RCTs) [18,20-24]
and the long-term maintenance of treatment effects
has been documented when the TLD is used in
combination with behavioral, familial, and exercise
components [19]. However, the majority of these
lab based studies have excluded the difficult to treat
populations such as the severely obese and children
with comorbid conditions [27]. Consequently, little is
known about the effectiveness of the TLD for these
special populations.

The current investigation was designed to examine
the success of the TLD for children enrolled in a
10-week weight loss program conducted at a for-
profit pediatric weight loss facility. Consistent with
recommendations regarding evaluating effectiveness
of evidence-based treatments [34], we investigated
“for whom” the TLD is most effective by examining
treatment effects across children of varying comorbid
diagnostic groupings (i.e., those with comorbidi-
ties and those without) as well as across children of
varying weight status (i.e., overweight, BMI>85%
percentile vs. severely obese, BMI>99" percentile).
Thus, the study advances the broader goals of the
evidence based practice in Psychology movement
[1] by examining patient characteristics that influence
treatment outcome [2,30]. Overall treatment effects
of this intervention were identified in this population
in a previous study [28]. The current article reports
the outcomes among participant subgroups (based on
weight and comorbid status) to explore for potentially
different effects of the intervention. Because of mixed
research regarding treatment effectiveness in par-
ticipants with comorbid conditions [36], no specific
directional hypotheses are offered for comorbidity or
weight status on treatment outcome.

Material and methods. Participants
Inclusion criteria for the clinical trial from which the
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present data were gathered included (a) being desig-
nated overweight by treatment center staff (i.e., BMI >
85 percentile), (b) being between the ages of 6 and
18 years, and (c) having at least one parent willing
to attend weekly sessions with the child. Exclusion
criteria included the presence of mental retarda-
tion, pervasive developmental disorder, or other
psychopathology that would prevent participation
in the group intervention. A total of 51 families
were screened for participation. Three families were
excluded (2 because of developmental delay; 1 be-
cause of not meeting the BMI percentile criterion).
Thus, 48 families were eligible for participation
and began treatment.

The children meeting inclusion criteria (n=48) self-
identified into the following ethnic/racial categories:
Caucasian (n=44, 92%), African American (n=2, 4%),
Hispanic (n=1, 2%) and Native American (n =1, 2%).
Participants included 22 males (46%) and 26 females
and were, on average, 11.9 years of age (SD=2.8
years). Parents of 18 participants (37.5%) reported
their child as having a past or current medical and/
or psychiatric condition. The average standardized
BMI (zBMI) was 2.1 (SD=.4). A total of 34 (71%)
children were classified as overweight or obese and
14 children (29%) were severely obese. The majority
of families fell within the middle and upper socioeco-
nomic ranges.

Measures

Body Mass Index. Prior to beginning the program, a
physical examination was conducted by a pediatri-
cian affiliated with the bariatric clinic. Participants’
heights and weights were collected at the beginning
and end of the intervention. Weights were obtained
using a digital scale with participants wearing light
clothing and no footwear. Height was measured on
a wall-mounted stadiometer, with no footwear. BMI
standardized (zBMI) for mean and standard devia-
tion (zBMI = (BMI - SD)/M) was calculated using
norms from the Centers for Disease Control and
Prevention [32]. According to CDC norms, at risk
for overweight is defined as greater than or equal to
the 85" percentile for BMI. In order to distinguish
overweight children from children significantly
overweight, we categorized them using terminol-
ogy recommended by an expert committee; that is,
overweight (i.e., BMI >85" percentile), obese (i.e.,
BMI > 95" percentile), and severely obese (i.e.,
BMI > 99" percentile) [4].
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Table. Change in BMI, zBmi, Weight, and BMI Percentile Based

on Weight Status and Comorbidity Status (means + SD)

Overweight and Obese Severely Obese
Completers * ITT® Completers ITT®
BMI (kg/m?) -1.1(1.1) -1.0(1.1) -2.1(2.1) -2.0(2.0)
zBMI -1(1) -.1(1) -.1(1) -.1(1)
Weight (kg) -22(2.3) -1.9(2.3) -4.4(5.9) -4.2 (5.5)
BMI percentile -8 (1.1) -1.2 (2.5) -2 (.2) -2(.2)
Overweight to Severel.y pbese without Co- Comorbidity
morbidity
Completers * ITT® Completers * ITT®
BMI (kg/m?) -1.5(1.7) -1.4 (1.6) -1.2(1.2) -1.2(1.2)
zBMI -1(1) -.1(1) -1(1) -1(1)
Weight (kg) -3.2(4.2) -2.8 (4.0) -2.3(3.0) -2.2 (3.0)
BMI percentile -9 (1.1) -1.1 (2.6) -.6(.9) -5(.8)
‘n=41]; 'n=48

Comorbidity. Parents were asked to complete a check-
list indicating whether their children had any comor-
bid medical or psychiatric conditions. The comorbidi-
ties reported by parents included asthma (n=7), sleep
apnea (n=5), hyperinsulinimia (n=1), attention deficit
hyperactivity disorder (n=5), anxiety disorder (n=3),
depression (n=3), and conduct disorder (n=1). Several
children had multiple comorbidities (n=8).

Procedures.

Treatment Details. The present study was designed
to specifically test the efficacy of the TLD in an applied
setting. To accomplish this in a clinical setting, children
and their families attended a weekly treatment program
for 10 weeks at a bariatric clinic independent of other
medical facilities. Group treatment was provided, and
each group consisted of approximately seven children
and their parent(s). The treatment included weekly
classes comprised of a nutrition and exercise component.
Additionally, the clinic included an exercise facility to
which families had access throughout treatment. The
treatment team for this study was multidisciplinary and
included a pediatrician, exercise trainers, a dietitian, and
masters level behavior therapists. This for-profit clinic
required families to self pay approximately $850 USD
for 10 weeks of treatment.

Children and parents were presented with information
to assist with lifestyle changes for their family. The
TLD provides an educational program for nutrition
and a corresponding physical activity program. The
behavioral techniques used (e.g., the use of contracts
and social reinforcement, stimulus control, pre-plan-
ning) [16] were intended to assist parents and children
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in adopting healthier lifestyles. Families attended, on
average, 80% of weekly sessions (SD=11.86%).

Nutrition Education. Consistent with the TLD [15]
participants were taught to increase their intake of
foods that are low in fat and high in nutrient density
(i.e., “green” foods) and to decrease their intake of
foods that are high in fat/sugar and low in nutrient
density (i.e., “red” foods). Families were also taught
to change their food environments by limiting the
number of “red” foods and increasing the number of
“green” foods in the home (i.e., stimulus control).

Exercise Education. Participants were given infor-
mation regarding exercise that included increasing
caloric expenditure. Additionally, physical trainers
assisted in the implementation of lifestyle exercise
(e.g., family exercise and sports). Participants were
encouraged to increase physical activity through an
increase in activities of daily living (e.g., taking the
stairs, walking to school). Families were provided
with an exercise plan tailored to their preferences for
use at home, and received one additional 45-minute
group training session with the fitness trainers weekly.
Families were also taught to reduce sedentary behav-
iors (e.g., television watching).

Results and their discussion. Statistical analyses
were performed using SPSS (version 16.0.1; SPSS
Inc., Chicago, IL, USA). Initially, t-tests and chi-
square were conducted to evaluate differences on
baseline characteristics between participants who
remained in the study and those who dropped out
prior to the end of the 10-week assessment. Next, #-
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test analyses were performed to examine the change in
zBMI over the 10-week course of treatment. Children
who were severely obese (i.e., BMI percentile > 99.0)
were compared to those whose overweight status more
closely resembled the children in Epstein’s studies (<
99" percentile), and children with at least one parent-
reported comorbid condition were compared to children
without a reported comorbid condition. To follow up
these analyses, a 2X2 (Time X Weight Status) repeated
measures analysis of variance (ANOVA) test and a 2X2
(Time X Comorbidity) repeated measures ANOVA
were conducted to examine for any existing interactions
between time and weight status, as well as time and
comorbidity, respectively. Models were developed for
both completers and intention-to-treat (ITT) using the
last observation carried forward (LOCF) method [33] in
order to determine any differences for outcomes between
these two groups. See Table 1 for a listing of results.

Initial analyses. There were no significant differences
between completers and non-completers on baseline
demographic variables. A total of 41 families (85%)
completed baseline and 10 week measurements.

Outcomes for the severely obese. Overall, children had
a significant reduction in zBMI as indicated by t-test
analyses, ¢ (40)=6.6, p<.001. These results have been
discussed in more detail elsewhere [28]. A total of 12
children (29%) were identified as being severely obese.
Children who were severely obese significantly reduced
their zZBMI, ¢ (11)=4.0, p<.01. Based on this result, we
continued to examine possible differences in change
in zZBMI between children who were severely obese
and those who were not by conducting a 2 (time) X
2 (overweight or obese vs. severely obese) ANOVA.
Results indicated a nonsignificant time by weight status
interaction effect, F' (1,39)=1.5, ns suggesting similar
improvements in BMI across weight status groups.

Outcomes for children with a comorbidity. A total of
15 children (37%) were identified by parent report
as having at least one medical and/or psychiatric
comorbidity. Children who had a comorbid condition
significantly reduced their zBMI, 7 (14)=3.9, p<0.01.
We continued to examine possible differences in
change in zZBMI between children who did not have a
comorbid condition and children who did by conduct-
ing a 2 (time) X 2 (comorbidity vs. no comorbidity)
ANOVA. No statistically significant difference in the
decrease in zZBMI was found across groups (i.e., those
with comorbidities and those without), as indicated by
the nonsignificant interaction term, ¥ (1,39) =.7, ns.
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ITT analyses. All intent to treat analyses provided the
same results as the completers analyses. Specifically,
children who were severely obese significantly reduced
their zBMI, ¢ (13) = 3.8, p < .01 and demonstrated a
nonsignificant time by weight status interaction effect,
F (1,46) = 1.8, ns. Furthermore, children who had a
comorbid condition significantly reduced their zZBMI, ¢
(17)=3.6, p <0.01 and demonstrated a nonsignificant
time by group (i.e., those with comorbidites and those
without) interaction effect, F' (1,46) = 1.6, ns.

Improving our knowledge about and implementation
of the highest standard of treatment for overweight
children is essential to tackling the current obesity
epidemic [4]. The current study included a sample
that more closely resembles children and families who
seek treatment in clinical settings rather than samples
typically included in randomized controlled trials for
obesity treatments. Participants were not excluded
based on having a comorbid condition (37%) or be-
ing severely obese (BMI >99" percentile; 29%). Our
findings of similar effects of the TLD for children with
comorbidities or with a severely obese designation
hold promise for the application of this treatment to
children presenting at clinical practices.

All participants in this study experienced a decrease
in zZBMI (-.12 £ .11). Though modest, the reductions
should be considered clinically significant given that a
weight reduction as little as 5% has been shown to sig-
nificantly decrease the likelihood of developing health
problems associated with obesity [10]. The average
participant lost 4% of their initial body weight, which
approaches levels associated with positive health out-
comes. Remarkably, this weight loss occurred over the
course of only ten weeks. Although long-term follow
up is necessary, the best predictor of success in weight
management programs is initial weight loss [13]. Suc-
cessful outcomes from such a time-limited treatment
not only points to potential for future weight loss, but
also indicates that a modified TLD is capable of being
a cost-effective, practical, and acceptable intervention
to participants and practitioners.

The improvements were modest though comparable to
weight losses reported in other evidence-based treat-
ments for children [36]. Children with comorbidities
demonstrated less change in weight (A zZBMI = -.10)
than those without additional health or psychiatric
problems (A zBMI = -.13), even though between-
group differences were not statistically significant.
Similarly, severely obese children were somewhat
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less successful at reducing their weight (A zZBMI = -.08)
than overweight/obese children (A zZBMI = -.13). While
these results show that children with comorbidities and/
or severely obese status can achieve successful weight
outcomes, they may benefit from additional support to
further increase their weight loss.

Given that populations and settings will undoubtedly
differ, clinicians may wonder which, if any, of the
intervention elements may be modified. The program
presented here used a modification of the TLD that
incorporated guidelines for more convenient foods
(e.g. packaged/frozen meals) and eating styles (e.g.,
restaurant eating). Additionally, the physical activity
prescribed to participants was tailored to the families’
preferences. Children and their families have disparate
dietary and lifestyle routines based on their respective
regions, cultures, and socioeconomic status (SES).
Therefore, it is important to remain consistent in
terms of basic principles (e.g., inclusion of stimulus
control, reinforcement, contracting) though specific
recommendations may be individualized.

Other intervention elements that may differ across
locations include the types of care providers and fa-
cilities used. The current intervention was provided
by a multidisciplinary team, including a pediatrician,
exercise trainers, a dietitian, and supervised master’s
level behavior therapists. Groups were held in an exer-
cise facility with extensive exercise equipment. This was
advantageous for promoting physical activity through
training, practice, and modeling of specific exercises for
the families. Treatments should be provided in locations
that are equipped to accomplish these goals, but minor
differences may not significantly impact fidelity.

Modifications may be needed for very overweight
children, given the trend in this study toward reduced
weight loss and the task of having more weight to lose.
For example, the length of treatment may be extended
in order for children who remain overweight at the end
of treatment to reach a healthier weight status. Adding
sessions may allow families increased training and op-
portunities to implement and maintain healthy lifestyle
changes. However, this may negatively impact adher-
ence and dissuade some families from seeking treatment
given that extending treatment would impose higher
levels of inconvenience and cost to families.

Making modifications to the TLD is one approach
to addressing issues of reduced weight loss; how-
ever, adjunctive treatments may also be promising
© GMN

in enhancing the outcomes. For example, in the case
of severely obese children, additional options for treat-
ment include pharmacotherapy and meal replacement
programs. Pharmacotherapy has been demonstrated as
an efficacious method of weight reduction and improved
health outcomes among severely overweight pediatric
patients [6], and combining this approach with behav-
ioral methods is a viable option. Weight management
programs using meal replacements have also yielded
significant weight loss in overweight adolescents [3].
This form of treatment appears to result in prolonged
satiety, which may be effective for reducing caloric
intake and promoting weight management.

Although promising, our results reflect only short-term
outcomes. Given the lack of information on long-term
effectiveness of child weight management programs in
clinical settings, it is imperative that more attention be
devoted to the long-term impact of treatment for over-
weight. It is vital that we identify weight management
programs with lasting benefits in “real-world” settings.

A multidisciplinary team approach and the availability
of exercise equipment have numerous benefits in pro-
viding an obesity intervention. However, these factors
resulted in increased cost for services to participants. The
high cost for treatment may, in part, explain the small
number of participants, particularly those from a lower
SES, thus, limiting the generalization of our findings to
these groups. Correspondingly, 90% of participants were
white and were from middle to upper income families.
Clearly, these factors are limitations to the current study.
Additional research with increased sample sizes and
socioeconomic and ethnic diversity is needed.

Many of the criticisms of using evidence-based treat-
ments in applied settings were directly addressed in
this study, and findings lend support to the body of
literature indicating that treatments developed and
evaluated in laboratory settings can produce sig-
nificant effects in applied settings as well. This study
also identified subgroups of children (i.e., those with
severe obesity and those with comorbid conditions)
who may not experience the amount of weight loss
as others. Continued research is needed with these
groups of children to determine additional treatment
modifications that may better suit their needs.
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SUMMARY
EVALUATION OF TREATMENT EFFECTS IN

OBESE CHILDREN WITH CO-MORBID MEDI-
CAL OR PSYCHIATRIC CONDITIONS

Craig A. Johnston, Ginny Fullerton, Jennette Pal-
cic Moreno, Chermaine Tyler, John P. Foreyt

Baylor College of Medicine, Houston, Texas, Chil-
dren s Nutrition Research Center

The need for effective treatments for pediatric over-
weight is well known. To evaluate the applicability
of an evidence-based treatment in an applied clinic

© GMN

setting that includes children with severe obesity and
comorbid medical or psychiatric conditions.

Forty-eight overweight children and their families
were provided an evidence-based intervention at a
for-profit clinic. Unlike typical lab-based samples,
participants were self-selected and included children
who were very overweight and/or had comorbid con-
ditions. Change in standardized BMI was assessed.

Overall, participants demonstrated a significant reduc-
tion in standardized BMI, ¢ (40)=6.6, p<.001. Further
analyses indicated that participants who were severely
obese and children with a comorbidity significantly re-
duced their zZBMI (¢ (11)=4.0, p<.01; ¢ (14)=3.9, p<.01,
respectively). Children who were severely obese reduced
their BMI percentile by .2 (SD=.2) and those with a co-
morbidity reduced their BMI percentile by .6 (SD=.9).
Nonsignificant interaction effects indicated comparable
weight reductions in severely obese and overweight/
obese participants, F'(1,39) = 1.49, ns. Also, those with
comorbidities and those without comorbidities experi-
enced similar weight reductions, £ (1,39)=.7, ns.

This study provides promising evidence for the ap-
plicability of an evidence-based treatment for weight
management in clinical practice.

Key words: childhood obesity, evidence-based prac-
tice, applied setting, traffic light diet, severely obese,
medical and psychiatric comorbidities.

PE3IOME

OLHEHKA 2O0PEKTUBHOCTHU JIEYEHUSA
TYUYHBIX JETEHA C CONNYTCTBYIOIUMUA
3ABOJIEBAHUSMU U ITICUXUYECKUMUAU
HAPYHNIEHUAMMH

Kpoiir A. Ixkoncron, Jzknnnu @anneprol, l:xen-
HerT [Tomunk Mopeno, Illepmeiin Taitaep,
Mo II. ®opeiit

Betinopcxuii konnedac meduyunvl, Hccredosamenv-
CKUU YeHmp o 0emcKoOMy Numanuio, XviloCmoH,
Texac, CLIIA

[MorpeOHOCTh B 2(hPEeKTUBHOM JIEUCHHH AETEH C
M30BITOYHON Maccoil Tena Xxopoio u3BectHa. [lens
MCCIIeIOBaHUSI - OLCHHUTh YCIICITHOCTh OCHOBaHHO-
r0 Ha JI0Ka3aTeIbCTBAX JICUCHUS JETeH C TSHKEIBIM
OKUPEHUEM, COMYTCTBYIOIIMMHU 3a00JICBaHUSIMU U

929



MICUXUYECKUMHU HAPYLIEHUSIMHA B COOTBETCTBYIOIINX
KIIMHAYECKUX YUPESKICHUAX. 48 TYUHBIM IETIM U UX
CeMbsAM OKa3blBaJOCh OCHOBAaHHOE Ha JIOKa3aTellb-
CTBax JieueOHOE BMEIIATENLCTBO B KOMMEPUECKOM
KJIMHUKE. B OTiIM4re oT THMMYHBIX METO/I0B 0TOO0pa,
YYaCTHUKH OBUIH caMOOTOOPaHBI M BKITIOUAIIH ICTEH
C BBIPQKEHHBIM OKMPECHUEM W/HIM UMCIOLMHU CO-
MyTCTBYIOIUE COCTOSIHUSL. Onpenensuinch U3MEHEHUs
B cTangapruzupoBanHoM BMI. B nenom, yuactHukH
JIEMOHCTPHPOBAIIH CYIIECTBEHHOE COKpAIlleHHE CTaH-
naptusupoBanHoro BMI - ¢ (40) = 6.6, p<.001. J{ans-
HEHIINI aHAJIN3 BBISIBUJL, YTO Y YYaCTHUKOB, KOTOPBIE
ObLIM YpE3MEPHO TYUHBI M UMEITU COITYTCTBYIOLIYIO ITa-
tonoruto, BMI 3HaunTensHo ymenbmancs [ (11) =4.0,
p<.01;¢(14)=3.9, p <01, coorBeTCTBEHHO]. Y neTeH,
KOTOpBIE OBLIM Ype3MEpHO TYUHBI, epleHTns BMI
yMmeHbInancs Ha .2 (SD = .2), a'y AeTei ¢ COImyTCTBYIO-
et maronorueit - Ha .6 (SD = .9). HecymectBeHHbIe
3¢ deKThl B3aNMOJICHCTBHS YKa3aJIl Ha COMIOCTABUMOE
YMEHBIIIEHUE Beca Y YPe3MEPHO TYUHBIX M TYyUHBIX
yuacTHUKOB, F'(1,39)=1.49, ne cywyecmsenno. Y nereit
C CONYTCTBYIOIIICH MaTroiorueii u 6e3 Hee UMENIo MeCTO
COTOCTaBUMOE CHIDKeHue Beca - F(1,39)=.7, ne cywe-
CmMBeHHo. ITO CCIeIOBaHNE PEIOCTABIISIET MHOT000e-
IIAIOIIIEE CBUJIETENTLCTBO IPUMEHUMOCTH OCHOBAaHHOTO
Ha JI0OKa3aTeNbCTBaxX JIEUEeHHs JUIs YIIpaBlIeHHs Beca B
KJIIMHUYECKOM MTPAKTUKE.
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YTO MNPOUCXOAUT ITPU NEPOPAJIBHOM NTPUEME
BAKTEPUO®ATA PEBEHKOM?

Mlaraea K.W., T'ayeunaanze K.K., 'Kopunrenn U.A., J[3ynuamsusm M.I.,
2Anasuze 3.U., 2Xoiije H., 'MenxBapumsuiau I.Jx.

ITounuccrutl 20cy0apcmeentbill MEOUYUHCKUL YHUBEPCUMEm,
HUnemumym baxmepuogaza, muxkpobuonrocuu u eupyconoeuu um. I nuasa, Tounucu, I py3us

bakrepuodarn 6omee 100 meT HCIMOIB3YIOTCS B
JICYCHUH PaH W Pa3IMIHBIX WHPeKnnid. Haumaas c
1898 roma, 6akTeprodarn akTHBHO HCCIICOBAINCH
YUIEHBIME TOpeBOITIOITMOHHOM Poccuu. B 1930-¢ rombt
MOYETHRIN TTpodeccop dakyIbTeTa €CTECTBEHHBIX
HayK Tudmrcckoro rocynapcTBEHHOTO YHHUBEPCHTETA
Oemmke n'Opemtb (d’Herelle), mocBaTuBImMiA CBOIO
KWU3Hb DKCIIEPUMEHTAIbHOW MEIUIMHE, W31all B
Tudnuce kaury «bakreprodar u GeHOMEH BBI3IO-
POBIICHH», PE3IOMUPYIOIIYTO ABA/IIATH JIET UCKAaHUH
HOBBIX IyTel B MmenunnHe [4]. OmHako, pa3paboTka
AHTHOMOTHKOB 1 BHEAPEHNE UX B KIIMHUIECKYIO MTPaK-
THUKY CHU3HIIO HHTepec K 6akTeprodarorepanmm. C ot-
KpBITHEM aHTHOMOTHKOB B 1940-¢ To1B], BEe31e, Kpome
CCCP, pazpabotku 6bakTeprnodaroB ObITH BEIYCPKHYTHI
W3 YHCIIa TIEPCHEeKTUBHBIX HccienoBannii. OmHaKo, B
1980-¢ romet 3 PEKTUBHOCTD JICUCHIST aHTHOMOTHKAMU
3HAYHUTEITHHO MOHMBHUIACH. Cephe3HbIC TIPOOTIEMBI CTAITH
BO3HHKATh BBUJIY PE3KOTO yYAIeHHsS aHTHOMOTHKO-
PE3UCTEHTHBIX MITAMMOB OaKTEpHH, ajIeprHYeCcKhX
Y TOKCHYECKHUX TIOOOYHBIX PEaKInid, JOPOTOBU3HEI
COBPEMCHHBIX aHTHOMOTHKOB. Bcé 3T0 00yCIIOBMIIO
oOpareHne K BO3MOXXHOCTSIM TEpareBTUIECKOro Hc-
TIOJTH30BaHMSI OaKTEPHO(aroB — CIIeU(PHUCCKIX BUPYCOB,
KOTOPBIE aTaKyIOT TOJILKO OaKTEpPHUH 1 yOUBAIOT TTATOTCH-
HBIE MUKpoopranmMeI [ 10]. Ha mpoTspkermi mocieHmx
HECKOJIBKHX JICT UCCIICIOBAHIS CBOMCTB OakTeprogharoB

npoBozsTcs B Poccuu, ['py3un, [lonbiie, @panimu,
Tepmanmm, Oursamm, Kanane, CIIA, BemxoOpuTa-
HuM, Mexkcuke, W3panne, Mumuu, Asctpammu. B Havyase
2000-x ronioB IienH Moppuc — COTpyIHUK YHUBEpCUTE-
ta Mbopunenn (CHIA) COBMECTHO ¢ HCCIISIOBATEIISIMHI
HUNU 6axrepriodaroB, MUKpOOHUOIIOTHN ¥ BHPYCOIOTHN
B TOwmcH Hama v UCTIBITAaHUS (HaroBBIX IPETIapaToB
JUTSL TIOyYeHusT IMIeH3nH Ha uX npuMenenne B CLIHA.
B urorre 2007 roma 6akrepriodaru O OTOOPEHBI TS
ucnons3oBanys B CLIA.

B 0osbI10M KOIHMYECTBE UCCACAOBAHUI, ITOCBAIIEH-
HBIX OmoJytornu (paroB M MX B3aUMOJICHCTBHIO C OaK-
TEPHUSIMH, BBUY WX MAJOYMCICHHOCTH, 3aTEPSUTUCh
WCCJIeIOBAaHUA TI0 pacIpesesieHnto ¢aroB B opra-
HHU3ME, a TaK)Ke MMMYHHOW PEeaKINy Ha UX MPHEM, B
0C0OCHHOCTH B TIeAMaTpUIeCKor mipakTuke [1-17].

[enbto HcciteoBaHus IBUIIOCH U3YUCHUE pacTpeie-
JICHUSI Ha3HAYCHHBIX ()aroB B OpraHU3Me peOcHKa, a
TaKXKe Peakiysi IMMYHHOW CHCTEMBbI Ha JICUCHHE.

Marepuaa u Metoasbl. Ilox HaOMOMEHNEM HaXoO-
munock 102 pebGerka B Bo3pacTe OoT 5 mHeH mo 15
JIET, ¢ PA3TMIHBIMU 3200ICBAaHUSIMA OAKTEPHUATEHOM
ATHONIOTHH. J[aHHBIE, XapaKTepu3yOIINe MalieHTOB,
TIpeCTaBIeHbI B TabmwmIe 1.

Tabnuya 1. Jlemocpaguueckas xapaxmepucmuka uccied08anHblx OOIbHbBIX

Jo ogHoro Mecsia 39

Bospacr C oxHoro Mecsiua 10 OJHOIO roja 19
C onnoro roxa g0 15 ner 44

) 52

ITon o 50
ITaeBMOHMS 14

Cencuc 53

Jwnarnos MoueBas uHpEKIUS 9
DapuHTUT/CUHYCUT 13

Kumeunas nHpeKIms 14

V Bcex OOIBHBIX IpoOBOAUIIN GaKTepHOHOFI/I‘IeCKHC
HCCICA0BaHUsA OGH.IerI/IHSITBIMI/I METOJaMM, a TAKKE
n3ydajind 4yBCTBUTCJIBbHOCTb K pPAa3JIUYHBIM AaHTH-
ouoTtukam. B ClIy4dasx MHCBMOHUHN HCCJICOOBAIUCH

© GMN

MOKpPOTa W/WIIM Ma3oK W3 Topia, (papuHruTa/CUHY-
CHTa — Ma30K U3 ropiia, Cercuca — KpoBb, MOUYEBOM
UH(EKMK — MOYa, KHIIEYHOH MH(pEKInH - Kai. B
KOMILJIEKC JICYEHUsl BKIIOYanu nuobaxkTepuodar
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(MHOTOKOMIIOHEHTHBIH KOMOWHHPOBAHHBIN Tpe-
napar, cojepkaiuii B cede pa3inyHbie pa3HOBU-
HOCTH (paroB; npenapar Belmyckaercs MHCTUTYyTOM
Oaktepuodara, MUKPOOHOJIOTHU M BUPYCOJIOTHHU
um. I. Dnuasa). [luodakTepuodar HazHaUaCSA
nepopainbHo. Hapsiny ¢ KIMHUYECKUM MOHUTOPHH-
roM Ha 3-5bIii JIeHb ¢ Hauasa (arorepanuu Opanch
poObl (KpOBb, Kall, MOYa) JJIsi OTIpE/IeICHHSI B HUX
crienu(UUECKUX KOMIIOHEHTOB muobakTepuodara.
Omnpenenenue NaHHBIX KOMIIOHEHTOB OCYIIECTBIISI-
JIOCh COTYIACHO OOLICTIPUHATON MeTouKe. Yepes nBe
He/IeNW Toclie Hadaia (arorepanuu B CHIBOPOTKE
KpPOBH ONPEACTSUIN aHTHTENA K (aram, UCIONb3Ys
METOJIMKY peakiuu HeiTpanuzamuu [9,10].

Pesynbrarel 1 uX 00Cy:KIeHHe. Y HCCICI0BAaHHBIX
60J'H)HI)IX 6I)IJ'II/I BBLACJICHBI pa3JIMYHbIC 3TUOJIOTH-
YECKH 3HAYUMbIE OaKTepHabHBIE IITAMMBI (BCETO
69): Staphylococcus aureus - 21, Streptococcus — 21,
narorerHas E.coli- 23, Pseudomonas aeruginosa- 2,
Proteus - 3. BoijieneHHbIe ITAMMBI ObLTA M3y4YCHBI B
OTHOHICHUU PE3UCTCHTHOCTH K aHTI/I6I/IOTI/IKaM. Pesu-
CTCHTHOCTbD K HCIIOJIb30BaHHBIM aHTI/IOGI/IOTHKaM 6I>IJ'Ia
cneaytomel — Kanamycin, Streptomycin, Erythromycin/
Sumamed, Roxcitan/Roxcibel, Levomycitin, Macropen,

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Azthromycin — 99,5-97%; Penicillin, Amoxicillin,
Ampicillin, Ampiox, Tetracycline, Cephazoline,
Cephalexin, Claforan/Enpoxin, Gentamicin, Amikacin/
Zamikan, Doxacyclin - 50-70%; Metacyclin,
Ciprofloxacin/Ciprinol, Rocepin/Sepamed, Rifampicin,
Clindamycin — 30-40%; Floxan, Avelox — 10-20%. ITo-
JIyYCHHBIE JAHHBIE COTIACYIOTCS ¢ TAKOBBIMH B ITyOITH-
Karusix, YKa3bIBAIOIINX Ha ydaleHne OakTepraTbHON
PE3UCTEHTEHTHOCTH K aHTHOMOTHKaMm [10,11].

Pe3ynpTaThl KIMHUYECKUX HAONIONCHUN B JTaHHOM
CTaThe HE OTPAKEHBI, XOTS CIETyeT OTMETHTh, UTO BO
BCEX CITy4asix HaOJFOIAIOCh YITyUIIICHHE KITMHAYECKO-
ro TeYCHUs 00JIe3HU (110 CPABHEHHUIO C KOHTPOJIEM),
U OTCYTCTBUE MOOOYHBIX PEAKIIMI, CBSI3aHHBIX C
nrobakTepruodarom.

[IpoObl KpoBM HA HaNMYMe B HUX MUOOaKTepuodara
OBLIH MCCIICIOBAHBI B 7 CIydasiX, B 6 cIydasx B KPOBU
OBl OOHAPY>KEH TOT WIIM MHOW KOMIIOHEHT ITperapara,
TUTPBI BapbHpoBasy B nipezenax ot 103 mo 104 pfu/ml.

B npobax mMouu, B3AThIX Y 55 OOJBHBIX, TOT WM UHON
KOMITOHEHT Nperapara ObU1 00Hapy>KeH y 48, THTPbI Bapbu-
poBaym B ripenesiax ot 103 1o 105 pfi/ml (tabnura 2).

Tabnuya 2. Komnonenmoi nuobaxmepuoghaza, oonapysicentvle 8 move

#3 - #4 — #S -
#1- Pseudomo- #2 —
®aru . . Proteus Staphy- strepto- Bcero
nas aeruginosa E. coli .
vulgaris lococcus coccus
34/55 41/55 34/55 31/55 8/56 48/55
Yactora
61.8% 74.5% 61.8% 56.4% 14.8% 87.3%

B mpobax kama, B3ATBIX y 75 OONBHBIX, TOT WJIM MHOW KOMITOHEHT Ipernapara Obl1 0OHapYy)eH ¥ 64, TUTPHI

BapwsupoBany ot 103 go 104 pfu/ml (Tabmuma 3).

Tabnuya 3. Komnonenmol nuobaxmepuogaea, obnapyicennvle 8 Kaue

#3 — #4 — #S —
#1- Pseudomo- #2 —
daru . . Proteus Staphy- strepto- Bcero
nas aeruginosa E. coli .
vulgaris lococcus coccus
54/75 45/75 37/75 22/75 7/75 64/75
Yacrora
72.0% 60.0% 49.3% 29.3% 9.3% 85.3%

Cnenyer oTMeTHTb, 4TO y 11 marueHros, He MOIy-
YaBIIUX MHOOAKTPUO]Ar, B MOUE U KaJie KOMIIOHEHTHI
nuobakTepuodara He ObUIM 0OHApYkeHbI. Bo3pact-
HbIE 0COOCHHOCTH UHTEHCUBHOCTH U CIICIIU(UIHOCTH
00HapyKEHUS PA3TUYHBIX KOMIIOHEHTOB MHOOAKTE-
puodara B KpoOBH, MOUE M KaJie HE ObLIM BBISBIICHBI.

[TonyueHHbIe pe3y/IBTaThl Ha JAHHOM JTarle He TI03BOJISIOT
CY/IUTB O TOM, KaKue (pakTopbl 00y CIIORIMBAFOT IPOHUKHO-
BEHUEC TOIO WJIN MHOI'O KOMIIOHCHTA KOM6I/IHI/IpOBaHHOFO
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MyJsTH(aroBoro npemnapara (B JaHHOM CJTydae MMo0aKTe-
puodara) Bo BHYTPEHHIOIO CPETy OpraHu3Ma.

OCHOBHBIM pe3yJbTaTOM MPOBEJEHHBIX HCCIIE0Ba-
HUH SIBJISIETCS BBISIBIICHUE TOTO (haKTa, 4To epopab-
HO NMPHUHATBHINA (par TOMUMO KeTyI0YHO-KUIIETHOTO
TpakTa MOKET IPOHUKHYTh B KPOBb U MOUy. BbIsiBiie-
HHe (hara B )KeTyJOUHO-KUIIIEYHOM TPAKTE MOATBEPK-
JlaeT 1es1ecoo0pa3HoCTh MPUMEHeH s (aroTepanuu
NPY KAIICYHBIX HHPEKIHX. UTo KacaeTcsi BbISBICHHS
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(haroB B KpOBU U MOUE TP HX IIEPOPATHHOM MIPUEME,
9TOT (pakT umMeeT HEHOMEHOJIOTHUYCCKHIIA XapaKTep.
OH yKa3bIBaeT Ha TO, YTO MPHUHSTHIH IEpopaibHO dar,
10 KpaifHel Mepe y JeTel, ClIocOOeH MPOHUKHYTh BO
BHYTPEHHIOIO cpey opranu3ma. Camo co0oii pasyme-
eTcsl, ONPeACTICHNE KOTMYECTBECHHBIX COOTHOILICHHU
TPEOYIOT OCIIETYOIIHUX YITyOJICHHBIX UCCIICIOBAHUIA.
Tem He MeHee, BBISBICHHAsT 3aKOHOMEPHOCTh MOMKET

CITY’)KUTh 00OCHOBAaHMEM ISl MCTIOIB30BAHMUS TIEPO-
pasibHOM OakTepuogaroTeparniy B ICUCHUH CUCTEMHBIX
3a001eBaHMi, a Takke HHOEKINI MOYEBOTO TPAKTA.

ChIBOpOTKA KPOBH Ha HAJIMYUE CHCITUPUISCKUX aHTH-
(haroBbIX aHTUTEN ObLIA HCCIeIOBaHa y 31 marmenra, y
14 ObuTH OOHAPY>KEHBI aHTHTENA, HEUTPATN3UPYIOIINC
or 52,5 no 97,3% ¢aroBoii aktuBHOCTH (TabnuIa 4).

Tabnuya 4. Yacmoma obpazosanusi anmumen K pasiuiHblM KOMHOHEHMAam nuobakxmepuogaza

#1- k #3 -k #4 -k #5 -k
AHTHTeA K #2 -k
Pseudomonas . Proteus Staphy- strepto- Bcero
(aram . E. coli .

aeruginosa vulgaris lococcus coccus

Yactora 7/31 9/31 7/31 8/31 6/31 14/31
TOT

22.6% 29.0% 22.6% 25.8% 19.4% 45.2%

OO6napy>keHa BEIpaKeHHAs BO3pacTHAsI 0COOCHHOCTh
— y ZeTeil paHHeTro BO3pacTa aHTHUTENa WK BOBCE HE
OTIPENIEISUINCH, & €CITH ONPEACIISUINCh, TO C HU3KOH
aKTUBHOCTHIO. Tak Hanpumep, y ferei 1o 1 mecsna
aHTUTeNa ObUTH BBISABICHBI y 3 W3 16, y gereit ¢ 1
Mecsla 1o roja —y 2 u3 4, y AeTei crapiie oaHoro
roga —y 9 u3 11. AaTudaroBeie aHTUTEIa MOTYT
B OIpeIeICHHONH Mepe CHIDKaTh 2 (PEKTUBHOCTH
(haroreparmmu. OTCYTCTBHE WM HU3KUN THTP aHTH-
TEJ y HOBOPOXKJIEHHBIX, a TAK)XKE y JIETel B BO3pacTe
JI0 TO/Ia, TI0 BCEH BEPOSITHOCTH, MO)KHO OOBSICHUTH
(hM3UMOTOTHYECKUM HETOCTATOUYHBIM CO3PEBAHHEM
MMMYHHOUH CUCTEMBI; JAHHOE 0OCTOSTEILCTBO MPE/I-
rmoyraraeT 0oJbITyI0 () (PEKTUBHOCTE aroTepanuu B
9THX BO3PACTHBIX TPYTIIIAX.

Pesynbrath! ncciemoBaHys MOKa3ajl, 4To TP Mep-
OpajJbHOM IpHeMe moymbakTepuodara IeTbMH C
pa3IMYHBIMA WH(GEKIUIMA KOMIIOHEHTHI ITperapara
oOHapyKMBAIOTCS B KPOBH, Moue  Kaje. [lpu mep-
OpaJIHHOM ITPHEME IoJInOaKTeprodara y 4acTv JeTei
00HApYKUBAIOTCS HEUTpATH3UPYIOIIEe aHTHTENA B
CBIBOPOTKE KPOBU. AHTHUTEIIOTEHE3 UMEET BBIPa)KEH-
HbIH BO3pACT3aBUCUMBIN XapakTep — Yy HOBOPOXKICH-
HBIX U JIETE B BO3pacTe JI0 To/la OHU MPAKTUIECKU
HE 00HAPYKUBAIOTCS.

BoIpaskenue npu3HaTebHOCTH. PaboTa ObLIa BBITION-
HeHa B pamkax mpoekra STCU/GNSF 4316/127, mpu
(hmHaHCOBO TIO/TIEpKKe HaydHO-TEeXHOIOTHIEeCKOTO
1eHTpa B YkpauHe u [ py3nHCKOro HalluoHaIbHOIO Ha-
yaroro (onrzna mM. Lllora PycraBemm.
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SUMMARY

WHAT HAPPENS WHEN THE CHILD GETS
BACTERIOPHAGE PER OS?

"Pagava K., 2Gachechiladze K., 'Korinteli I.,
’Dzuliashvili M., >Alavidze Z., ’Hoyle N., 'Metskh-
varishvili G.

'Thilisi State Medical University; °G. Eliava Institute
of Bacteriophage, Microbiology and Virology, Tbilisi,
Georgia

The aim of the work was to define the distribution
of phages administered per os to children for medi-
cal reasons, and the immune response. 102 children
aged from 5 days to 15 years with different diseases
of bacterial etiology (pneumonia, sepsis, urinary in-
fection, pharyngitis/sinusitis, enteral infection) were
monitored. Pyobacteriophage was being included into
the complex therapy. The drug was administered per os.
In 6/7 of blood, 48/55 urine and 64/75 stool samples
taken on the 3-5th day of treatment different components
of pyobacteriophage were revealed. The titers varied
from 103 to 105 pfu/ml. No age differences were seen.
In two weeks after the onset of the phagotherapy the
antibodies to phages were tested in the blood serum using
the neutralization reaction method. The blood samples
were taken from 31 patients. In 14 of them the antibodies
neutralizing 52.5-97.3% of the phage activity were seen.
A significant age-related peculiarity was determined: in
newborns and infants the antibodies were not revealed
or their activity was low.

Obtained results confirm the reasonability to use
of peroral phagotherapy in gastro-intestinal infec-
tions. At the same time it was ascertained that the
phages taken per os can permeate into the internal
environment of the organism and thus the peroral
phagotherapy can be used to treat systemic infections
and urinary tract infections as well. Absence or low
production of the antiphage antibodies in newborns
and infants suggests high efficacy of the phagotherapy
in this age group.

104

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Key words: Bacteriophage, distribution in the organ-
ism, antiphage antibodies in children.

PE3IOME

YTO IMPOUCXOAUT IPU NMEPOPAJIBHOM
NNPUEME BAKTEPUO®AI'A PEBEHKOM?

Marapa K.H., Taueunnaase K. K., 'Kopunre-
an M.A., Y[zymmamsuian M.I., 2Anasuaze 3.1.,
Xoiisne H., "Menxpapumsuian I.JIk.

"Tounucckuil 20cyO0apcmeenbiil MeOUYUHCKULL YHUBED-
cumem, *Hucmumym 6axmepuoghaza, Mukpobuono2uu
u supyconoauu um. 1. Snuasa, Tounucu, I py3us

Lemnpto paboThl SIBUIIOCH W3y4YEHHE PACIpeeseHus,
Ha3HAYCHHBIX B JICUCOHBIX TEIISIX, )aroB B OPraHU3ME
pebenka, a TakKe OTBETAa MMMYHHOH cucTeMbl. [lof
HabOmroneHneM Haxommtoch 102 peGeHKa B BO3pacTe
OT 5 mHe# A0 15 yeT, ¢ pa3muaHbIMA 3200JICBAHUSIME
YCTaHOBJICHHOW OaKTepHaIbHOW 3THOIOTHH (TTHEBMO-
HUSL, CETICHC, MOYeBast HHEKIus, (hapUHTUT/CHHYCHT,
KHIIedHast HHPEKus). B KOMIUIEKCHYIO Teparuio
BKJTIOUasicsi mrobakreprodar. IIpemapar Haznagancs
nepopaibHo. B3sIThIX Ha 3-5 gHM jnedeHus B mpodax
kpoBH (7), Mmoun (55) u kana (75) COOTBETCTBEHHO B 0,
48 1 64 ciyvasx ObITM OOHAPYIKEHBI PA3TIMTIHBIC KOMITO-
HEHTHI THobakTeprodara; THTphI BapprupoBain ot 103
mo 105 pfu/ml. Bo3pactabie 0COOEHHOCTH BBISIBIICHEI
He Obutn. Yepes 1Be Hemenu nocie Havana garore-
pamnu# B CHIBOPOTKE KPOBH OIPEEIISAIN aHTHTENA K
(haram, UCTIONB3yS METOJUKY pEaKINN HEHTpau3a-
i, CEIBOPOTKA KPOBH HA HATMIHE CTICTIH(PIICCKUX
aHTH(aroBeIX aHTUTEN ObLIAa WccienoBaHa y 31
naruenTa, y 14 Obutn 0OHapy)KEeHBI aHTHUTENA, HEH-
Tpanmsupytomme ot 52,5 1o 97,3% ¢arosoii akTuB-
HOCTH. bbIsla ycTaHOBIIEHA BRIPaYKEHHAS BO3PACTHAS
0COOEHHOCTH — Y HOBOPOXK/ICHHBIX U IETEH B BO3pacTe
JI0 TO/Ia aHTHUTENA UITH BOBCE HE OTPE/IeISUTICh, a €CITH
OTIPEIETSITNCH, TO C HU3KOHM aKTUBHOCTHIO. [ lonmydentsle
pe3yaIBTaThl MOATBEPIKIAIOT 1IEIECO00PA3HOCTh TPH-
MEHEHUS TIePOPATHLHON (paroTepariy Mpu KUIIEYHBIX
UH(EKINSIX. YCTaHOBIEHO, YTO MEPOPATBHO MPUHATHIE
(haru MOTYT MIPOHWKATH BO BHYTPEHHIOIO CPEIy Opra-
HHU3Ma M, CJIEZOBATEIBbHO, TepopalibHas (aroreparnus
MOKET OBbITh MPUMEHEHA TPH JICUCHHH CHCTEMHBIX
uH(eKIii 1 nHEKIMit Mo4eBOro TpakTa. OTCyTCTBHE
WITH HA3Kast TPOY KIS aHTU(ArOBBIX aHTHTEIN Y HOBO-
POXXKIEHHBIX U I€TeH B BO3pACTE JI0 TOZa MTPEAToNaraet
00mbITyI0 APGEKTUBHOCTH (haroTepanuu B JaHHOU
BO3PACTHOU TpymIie.
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