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Foreword

It gives me great pleasure to write this Foreword to the 11th edition of The Short Textbook of Pediatrics edited by
Dr Suraj Gupte. He is a recognized pediatric academician, researcher, innovator and educationist of our
country and is keenly interested in writing—not only on medical subjects, but also diverse areas, including
fiction. He was the recipient of the 1976-Wodehouse Award for his The Last Summer. He was the first Indian
and the youngest ever to receive this international award.

The Short Textbook of Pediatrics, the first Indian textbook of pediatrics, is written in a simple and fluent
language. It gives useful information on the problems of child health in our country and, in brief, a clear concept
of the subject. The chapters on growth and development, infant feeding, micronutrient/mineral deficiencies,
infections and infestations, immunization, diarrheas, neonatology,immunology and many others are particularly
very relevant to our country. The students and teachers of medicine will do well to go through the same
carefully. Comprehensiveness is an outstanding feature of this book.

In India, in spite of the country’s advances in the field of pediatrics, there is a dearth of well-written
textbooks on pediatrics for the use of undergraduates. Inrecent years, child health has assumed great significance
in our country. Today, its importance is being realized more and more by the medical educators, the students
and the general public. Of late, the Medical Council of India (MCI) has made “pediatrics” a major and an
examination discipline in undergraduate curriculum. It is in the fitness of things that textbooks satisfying the
requirements of our country are brought out on the subject. This book, by virtue of its simplicity, flow of
language, excellent material and useful statistical data, fulfills thislacuna eminently. At the same time, itis fully
in accordance with the syllabus/curriculum recommended by the Indian Academy of Pediatrics (IAP) and
finally approved and adopted by the Medical Council of India (MCI).

I am happy that the textbook has been exceedingly well received by the medical professionals, especially
the undergraduate medical community of India and other developing countries, ever since it was first published
in 1977. Today, it occupies “pride of the place” as a standard textbook in India and several other countries of
South-East Asia.

The strategic changes affected in the 10th edition, rendering the book as multiauthor, to meet the
requirements of the Medical Council of India (MCI) that had given pediatrics the status of an independent
subject at the university level, further enhanced its popularity, acceptability and utility.

I am very confident that the 11th edition of The Short Textbook of Pediatrics (“STP” as it is popularly known
as) shall be yet more successful and record its significant contribution in improving the standard of pediatric
education and child health care in the Indian subcontinent in particular and the developing world in general.

Rungta House Prof NS Tibrewala
68A, Nepean Sea Road MD DCH D PED FCCP (USA)
Mumbai-400 006 President, XV International Congress of Pediatrics

Hon. Pediatrician, Bombay Hospital, Mumbai

Past President, Indian Academy of Pediatrics
Chairman, Board of Studies in Medicine and Allied
Subjects, University of Bombay, 1970-75
Ex-Director/Professor, Dept. of Pediatrics, TN Medical
College and BYL Nair Hospital, Mumbai

Maharashtra (India)



Preface to the Eleventh

Edition

The 11th edition of The Short Textbook of Pediatrics appears at a time when pediatrics has well established its
status as an independent subject in the undergraduate curriculum with a separate examination at university
level in India. Since the last edition eminently succeeded in meeting the needs of the undergraduate students,
here we have made further strides to attain the enhanced excellence not only for them but also for the benefit
of postgraduates, residents, practitioners and teachers. The goal is to provide a blend of time-honored concepts
along with new advances with special emphasis on the needs in the Indian subcontinent.

Each and every chapter stands updated with extensive revisions and/or rewriting, reorganization and
additional material, including new chapters and new illustrations in keeping with the changing needs. Naturally,
the Index is further expanded. As a result, the new edition is yet more reader-friendly, state-of-the-art and
practical-oriented. Yet, the hallmarks of the earlier editions, namely brevity with comprehensiveness, simple
and straight-forward style and easy-to-understand expression have been retained and, in fact, further
strengthened.

Admittedly, the unique and enhanced value of the 11th edition is very much on account of the expertise,
hard work and command in the respective fields of the distinguished contributors. My hats off to them!

Over and above the learned contributors, a multitude of colleagues, friends and readers, in India and
abroad, made worthy suggestions for enhancing the utility of the book. Informed assistance from the faculty
of the Postgraduate Department of Pediatrics, Narayana Medical College and Hospitals, especially, Dr CM
Kumar, is particulary acknowledged. The Chairman, Dr P Narayana, the Adviser, Dr CL Venkata Rao, the
Medical Superintendent, Dr JN Rao and Vice-Principal and Coordinator, Dr S Vijay Kumar were gracious
enough to provide moral support and motivation in completing this project.

My wife, Shamma, graciously assisted me so much in taking the project to its logical conclusion. So did my
daughter, Dr Novy, and son, Er Manu, in spite of their preoccupations.

Prof (Dr) NS Tibrewala, now a legend in the pediatric circles, has once again been gracious enough to write
Foreword to this edition.

Last but not the least, I wish to thank M/s Jaypee Brothers Medical Publishers (P) Ltd and their dedicated
staff for the skillfull production qualities of the 11th edition.

SURA]J GUPTE MD, FIAP

Professor and Head

Postgraduate Department of Pediatrics

Narayana Medical College/Narayana General and
Superspeciality Hospitals, Nellore, South India



Preface to the First Edition

“Whyn’t a handy pediatric book for our students?”-Requests like this virtually flooded me as I was in the thick
of editing the Newer Horizons in Tropical Pediatricslast year. Today, I am glad to offer that much-demanded work
in the form of The Short Textbook of Pediatrics.

The Short Textbook of Pediatrics is aimed at providing a concise, simple and profusely-illustrated digest of the
contemporary pediatrics, relevant to the developing world. Common tropical problems, such as nutritional
deficiencies, diarrheas, tuberculosis and other frequent infections and parasitic infections and immunization,
have received special attention. Certain areas that are important to us but have been ignored by the western
authors are, in particular, dealt with. Indian childhood cirrhosis, infantile tremor syndrome, primary bladder
stone disease, BCG as a diagnostic tool and tuberculous encephalopathy figure in this list. The accent is on
priorities, clinical aspects and latest information rather than on rare conditions and outdated theoretical
discussion.

The book is addressed primarily to the medical students, new entrants to the specialty of pediatrics and
practising physicians who deal with infants and children as well. Some material especially the statistical data
and up to date reference—some as latest as of 1977—are likely to be of value to the seniors either. How far have
I'succeeded in my endeavors? In this behalf, I would love to have your assessment. That shall help me to make
up the deficiencies and introduce the “necessary changes for the better” in the future edition.

The publisher, Mr Jitendar P Vij of M/s Jaypee Brothers Medical Publishers (P) Ltd., and the Managing
Editor, Rajendra Gupte’s contributions have been vital to the appearance of this manual.

Much of the material included in The Short Textbook of Pediatrics is based on articles in the recent WHO/
UNICEF publications, Indian Journal of Pediatrics, Indian Pediatrics, Indian Practitioner and other Indian and
foreign periodicals and books. I have punctuated the accounts with our own observations at the prestigious
Postgraduate Institute of Medical Education and Research, Chandigarh, HP Medical College, Shimla, and
Govt. Medical College, Jammu. The superb teaching of Prof BNS Walia, Dr (Mrs) Saroj Mehta, Dr ON Bhakoo,
Dr SK Mehta, Dr (Mrs) A Perkash and Col ML Magotra has proved to be a source of guidance and stimulation
in preparing this book.

Hats off to many of my past and present colleagues, friends and well-wishers for lots of good-will, ideas and
cooperation; Dr JC Lall, Dr RK Chaudhary, Dr (Miss) Kalpana Kohli, Dr (Miss) Rita Malhotra, Dr Vinod Seth,
Mrs Neelam Virmani, Mr Ayudhia Kaul and Mr GS Malhotra deserve a special mention. Dr Satish Gupte, Dr
(Miss) Prem Gupte and Miss Shamma Bakshi extended enthusiastic assistance in preparing the manuscript,
proof-reading and indexing.

Major (Mrs) BK Sohi and Lt. Col AS Sohi have been exceedingly courteous in making available a number
of excellent clinical photographs. I must also acknowledge the help received from Prof H Shirkey, Dr Roy
Brown, Prof Ashfaq Ahmad and Dr VK Dogra.

Prof NS Tibrewala has been kind enough to write the Foreword in spite of his preoccupations, especially as
President of the forthcoming 15th International Congress of Pediatrics. He has indeed done me an honor.



XVvili The Short Textbook of Pediatrics

Principal NS Pathania, Prof SS Manchanda, Prof PM Udani, Prof RS Dayal and Prof VB Raju figure among
our eminent medical men who graciously blessed this project. I should record my appreciation of the fond
interest evinced in this manual by Mr KA Padmanabhan, Mr Suraj Saraf and Dr K Chaudhry—all leading
journalists.

Finally, I greatly value the favors extended by my folks through various stages of this publication. My kid
sister, Veenu and brothers, Subhash and Raji helped me in many a way. They would cheer me up as and when
I found the going tough.

To all of them, plus all those who contributed but are not identified here, I am highly grateful.

“Gupte House” SURAJ GUPTE MD
60 Lower Gumat
Jammu
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CHAPTER

1

GOALS

Ever since the time of Hippocrates, history-taking and

clinical examination of the child occupy pride of place

as a remarkable art that builds up gradually on a good

foundation through repeated exposures, application

of knowledge and guided practical experience spread

over years and years. Major goals of history-taking

and clinical examination are:

1. Data collection, both from history and physical
examination

2. Arriving at clinical diagnostic probablities

3. Planning investigations to confirm the clinical
diagnosis

4. Treatment plan.

THE ART OF HISTORY TAKING

The best person to give the history (“informant”) is
the mother of the child or someone else
responsible for his care. If the child is old enough to
communicate information, he should also be
interviewed. History obtained from father, uncles,
aunts or grandparents, who have not been deeply
involved in child’s care, is less reliable.

As far as possible, history should be taken in a room
with minimum of noise and disturbance and an
environment that is child-friendly.

The approach to the child as also the informant
should be friendly. Let the informant tell the story as
she sees it. You may later put leading questions to fill
in the gaps and for detailed elaboration. Avoid putting
trying and embarrassing questions. Creating a feeling
of guilt or shame in the informant’s mind will only
make your job difficult. Yet, important information has
got to be obtained and. This may require extra-tact in

Pediatric History-taking
and Clinical Examination

Suraj Gupte, Rita Smith

handling the situation. At times, it may be more
workable to obtain some such information rather later
in the interview, during the clinical check-up or even
at a subsequent interview.

The case-sheet must have a record of clear and
precise information about the history in chronologic
order. Besides the entries regarding name, age and sex,
parents’ name and address, etc. the recording should
be in the following order with marginal modifications
as and when indicated.

1. Basic information
2. Presenting complaints
3. History of present illness
4. History of past illness
5. Bith history
— Antenatal
— Natal
— Perinatal, and
— Postnatal
Developmental history (Milestones)
Dietary history
Immunization history
Personal history
Family history
Socioeconomic history

0 XN

1
1

= e

Basic Information

It should include child’s name, sex, parentage and
address along with the name of the informant.

Presenting Complaints

The first question to be asked is: “Well, what is the
main complaint? This leads the informant to
state the problem. Mind you, here reply is to be written
down in her own words rather than in medical jargons.
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It is wrong to convert “has not passed urine since
yesterday” to “anuria-1 day.”So, presenting
complaints must be in informant’s own account and
must include the duration also.

Furthermore, the complaints need to be recorded
in chronologic order, i.e. in order of occurrence.

You must obtain detailed information about the
various complaints such as cough, fever, breath-
lessness (Box 1.1), vomiting, diarrhea, abdominal pain,
hematemesis, bleeding per rectum, appetite,
micturition, failure to thrive, swelling (edema), rash,
jaundice, cyanosis, pallor, etc. depending on
the merits of the case.

Box 1.1: Grades of breathlessness (Dyspnea)

Grade 1 (Slight): Occurring on unaccustomed (more than
average), exertion, e.g. running, playing a game (outdoor)
Grade 2 (Moderate): Occurring on ordinary exertion, e.g.
walking at normal pace, climbing upto sheer 2 rugs.

Grade 3 (Considerable): Occurring even without ordinary
exertion

Grade 4 (Gross): Occurring even at rest.

History of Present lliness

After the chief complaints, you should record the
details of the present illness. When was the child quite
well? How and when did the present problem start?
How was its further progression? Was it stationary,
improving or worsening? What were the new
symptoms? Any aggravating/alleviating factors?
Pertinent negative data that may have bearing on the
diagnoses that are crossing your mind? Any treatment
given?

History of Past Ilinesses

How was child’s previous health? Make a note of
duration, dates and types of various illnesses. Also,
state if any treatment was given. History of recurrent
diarrhea and recurrent sinopulmonary infection with
failure to thrive despite good dietary intake is very
suggestive of cystic fibrosis. Umbilical sepsis in
neonatal period may well be a precursor of portal
hypertension later in life. Likewise, in a child who
present with acute wheeze, a history of similar
episodes in the past may well strongly point to the
diagnosis of bronchial asthma.

Birth History

You should elucidate the factors that may have bearing
on child’s health before, during and after birth.

Antenatal It is important to know about mother’s
health during pregnancy. How was her diet? Any
history of illnesses such as rubella, syphilis, toxemia,
diabetes, hypertension, heart disease, tuberculosis,
exposure to radiation, or drug intake? Maternal intake
of such antiepileptic drugs (AEDs) as phenytoin,
valproate and trimethadione may have teratogenic
effect on the fetus. Do ask about blood group
incompatibility between the parents.

Natal Was it a hospital or home delivery? Who
conducted it—a qualified doctor or midwife, or simply
an untrained dail. Was the delivery normal or not?
What was baby’s birth weight? Did he look healthy or
sick? Any cyanosis? Any respiratory distress? Cry?
Was any resuscitation needed?

Postnatal Apgar score? Any jaundice, cyanosis,
convulsions, congenital anomalies, or birth injury
noticed during the neonatal period. Any resuscitation
measures employed after delivery? How was the
umbilical cord cut? Any pus oozing out of it? Any
suckling difficulty? What was the birth weight ?
Excessive weight loss? When was the meconium
passed? Absence of meconium passage may point to
intestinal obstruction; a passage after 24 hours may
suggest cystic fibrosis. When was the urine passed?
Voiding of urine after 48 hours indicates renal agenesis
or an obstruction in the system.

Developmental Milestones

You must find out when the child gave first social smile
and learned head-holding, sitting with and without
support, crawling, standing and walking with and
without help and talking meaningful words and
sentences. Any dental eruption and the timing?

Also ask about control over bowel and bladder, both
during day and night.

Any regression in milestones? Any period of
growth failure or unusual growth should also be
elicited.

It is important to know about school grade and
quality of work.

Immunization Status

You must ask about the various vaccinations
(including the new vaccines, optional vaccines, and
pulse polio) received by the child with dates, if
available. If certain vaccination has been omitted, find
out why. Also, ascertain if any vaccination caused
some complication(s).
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Dietetic History

Was the child breast or bottle fed? If on formula, how
was it prepared? Find out about sterilization of the
feeding equipment and whether the dilution of the
formula was as recommended or much too much. Any
feeding difficulties?

When were the semisolids and solids introduced?
Find out more details about the weaning foods and
how they were given and in what quantity.

When were vitamin and mineral supplements
started?

It is important to provide some details of the
current dietary intake. Does child’s appearance match
the mother’s story about his intake?

Also, you must get information about child’s food
“likes” and “dislikes”. How does he react to eating?

Any food allergy (cow milk, egg, soybean).

Personal History

How are child’s relations with the sibs, other family
members and children in the school? Is he a difficult
child? Does he cling to mother’s apron strings? Is he
negativistie? Is he outgoing? How are his eating, sleep,
bowel and bladder habits? History of pica, enuresis,
breath-holding, tics and temper-tantrum should be
specially elicited.

Family History

Apart from history of consanguinity (Box 1.2), the
health status of the siblings, parents and grand-parents
should be recorded. In case of infectious and familial
diseases, history of such illness in the family members
must be pointedly sought. In inherited disorders, it is
advisable to make a family tree (Fig. 1.1). In disorders

Box 1.2: Consanguinity

Ist degree : Parent, sibling, child
2nd degree : Uncle, aunt, niece
3rd degree : First cousin

like Down syndrome, it is good to know the ages of
the parents.

Socioeconomic Status

How much is the family income? It may be significant
to know about the occupation of the parents and the
housing, school and play facilities available for the child.

System Review

At the end of history recording, it is advisable to review
each system in turn so that nothing vital is missed
(Box 1.3).

Box 1.3: System review

e Ear, Nose and Throat: Ear discharge, earache, hearing,
stuffy or running nose, postnasal discharge, sneezing,
frequent colds, sore throat, mouth breathing, snoring.

» Teeth: Eruptions at present, time of first tooth, whether in
line with other siblings.

e Heart and chest: Breathlessness, cough, expectoration,
wheeze, cyanosis, palpitations, edema, chest pain.

e GIT: Diarrhea, vomiting, constipation, pain abdomen,
abdominal lump.

e Liver: Jaundice, deep urine, light stools, smell in breath.

e Genitourinary Vaginal discharge, menses, visible
anomalies of penis, testis or labia and clitoris, dysuria,
polyuria, hematuria, pyuria, enuresis.

* Neuromuscular: Headache, dizziness, convulsions, ataxia,
muscle or joint pains, postural deformities, paralysis.

» Endocrines: ‘Faces, activity, obesity, disturbance of growth,
polydipsia, visible goiter.

» Special Senses: Taste, hearing, vision, smell, pain.

e General Weight loss or gain, easy fatigability, growth curve,
puberty, skin changes, temperature sensitivity.

Consanguinous carrier parents
Nonidentical twins Identical twins Abortion Sex unknown Dead girl Index patient
child

Fig. 1.1: Guidelines for construction of family pedigree (genetic) diagram

1
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THE ART OF PHYSICAL EXAMINATION

Before embarking on physical examination, it is
important to get friendly with the child and win his
confidence. This can easily be done while you are
taking the history from the mother. During this period,
you may also make certain observations about the
child. Is he acutely sick? Does he take interest in the
surroundings? Is he apprehensive, apathetic or
hyperactive? Does he have any obvious malformation
or deformity? Is their any thing characteristic about
his appearance?

The child may be examined while he is in mother’s
lap or over the shoulder. The dress should be removed
bit by bit to avoid resistance from a shy child and to
prevent exposure in a chilly weather. Physical
examination of a child is from “region to region”. The
examiner must first develop a friendly rapport with
him. Examination which is likely to be “irritating”
should be done towards the end. You must make sure
that the whole of the body from scalp hair to tips of
the toes is properly inspected The sequence of
examination depends upon the cooperation received
from the child. As a rule, uncomfortable procedures
such as examination of throat, ear or rectum should
be left to the last. Else, an irritated, panicky child is
going to be a difficult subject to examine. It is also wise
to avoid a prolonged examination.

Furthermore, it is of distinct value to highlight the
positive findings and put question marks (?) against
the doubtful findings which may well be crosschecked
later.

General Appearance

Does the patient look acutely sick? Is there any
suggestion of a respiratory distress? Does he look
mentally retarded? Is there any evident congenital
defect? Is he comfortable, cooperative and interested
in the surroundings? Is he wasted, obese or average?

Note his cry. A high-pitched shrill cry may suggest
meningitis. A weak cry may be the result of grave
illness, respiratory muscle weakness or generalized
weakness. A child in agony because of pain may give
a strong cry.

A child appearing comfortable in the bed or on the
table but irritable in mother’s lap, the so-called
“paradoxical irritability”, should arouse suspicion of
such conditions as poliomyelitis, scurvy, infantile
cortical hyperostosis or acrodynia.

Table 1.1: Vital signs at different ages

Age group Pulse/min  Respiration/mm Temperature (°C)
Newborn 140 40 36.0 to 37.0
1 year 120 30 36.5 to 37.5
5 years 100 20 37.0+0.2
10 years 90 18 37.0+0.2
Above 10 years 80 18 37.0 0.2

A “frog-like” posture may mean poliomyelitis or
scurvy.

It is advisable to make a note of vital signs at this
stage (Table 1.1).

Anthropometry

It is essential to record child’s weight, height or length,
head, chest, and mid-upper-arm circumferences
(MAC) and, if possible, skin-fold thickness. In certain
instances, it is of value to measure the upper and lower
segments and arm span. For details, see Chapter 3.

Skin

Note its color for cyanosis (Box 1.4), jaundice, pallor
and caroteinemia.

Box 1.4: Cyanosis

Definition: Bluish discoloration of skin and mucous
membrane.

Peripheral: Present only in the periphery, i.e. limbs as a result
of exposure to excessive cold, Raynaud’s phenomenon,
arterial thrombosis, superior vena cava syndrome or traumatic
compartment syndrome.

Central: Present in central regions as a result of pulmonary
(cyanotle congenital heart disease), pulmonary (RDS, con-
genital diaphragmatic hernia, persistent fetal circulation, pneu-
monia, etc.), hematologic (polycythemia, hypercoagulability,
methemoglobinemia, etc) or neurologic (encephalitis, en-
cephalopathy, etc) disease.

Look for pigmentation. Localized bluish spots,
usually on the buttocks and the back, are the so-called
“mongolian spots”. They are self-limited, having no
clinical significance. “Cafe-au-lait spots” may be
associated with phakomatosis. Reticular pigmentation
may be a feature of megaloblastic anemia or infantile
tremor syndrome. In Addison disease, the pigmentation
usually gives the skin dirty brown color and may also
be present at the gum margins and cheeks.

Skin turgor is lost in dehydration and marasmus.
In order to elicit pitting edema, greater pressure
requires to be applied in children than in adults.
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Box 1.5: Types of fever

Continuous Fever: Present throughout the day with fluctuation
< 1°C in 24 hours. Examples.: Pneumonia, UTI, infective
endocarditis

Remittent Fever: Present throughout the day with fluctuation
of >1°C in 24 hours.

Intermittent Fever: Present only during certain periods of the
day. In between, temperature is normal. Examples: Malaria,
kala-azar, juvenile rheumatoid arthritis.

Qutodian Fever: Intermittent fever occurring daily
Tertian Fever: Intermittent fever occurring on alternate days
Quartan Fever: Intermittent fever occurring at 2 days interval

Fever with Rigors/Chills: It is encountered in infectious
processes such as malaria, UTI, septicemia, etc.

Presence of rashes, petechiae, ecchymoses or
specific diseases should also be observed.

While examining skin, it is appropriate to look for
subcutaneous nodules over bony prominences in
suspected cases of rheumatic fever or rheumatoid
arthritis (Box 1.5).

Lymph Nodes

Note the location, size, consistency, mobility,
tenderness and warmth of lymph nodes, particularly
in the suboccipital, preauricular, anterior and posterior
cervical, submaxillary, sublingual, axillary,
epitrochlear and inguinal regions.

Posterior auricular and suboccipital adenitis may
be the result of otitis externa, scalp infection or lice.

Palpable nodes up to 1 cm in inguinal region and
up to 3 mm in rest of the areas may well be passed as
within normal limits in healthy children.

Head

It is important to measure its circumference at mid
forehead anteriorly and the most prominent part of
the occiput posteriorly (Table 1.2). Atbirth, it measures
34-35 cm. Then a gain of 2 cm/month for first 3 months
(total gain 6 cm), 1 cm/month in next 3 months (total
gain 3 cm) and 0.5 cm in the subsequent 6 months (total
gain 3 cm) occurs. Thus, there is a total gain of 12 cm
by the end of the first year. During second and third
years, when it measures 47 cm increase is 2 cm and
1.5 cm, respectively. During 3-14 years, itis 2.5 cm. At
14 years, head circumference is 53 cm.

You should note its shape as well—whether
scaphocephaly, oxycephaly (acrocephaly), brachy-
cephaly or plagiocephaly. Palpation of the sutures may

reveal evidence of craniosynostosis. In hydrocephalus,
sutures may be separated. Craniotabes may be
demonstrated in occipitoparietal region and should
arouse search for other signs of rickets, prematurity,
osteogenesis imperfecta or syphilis. In suspected
hydrocephalus, it is desirable to do transillumination
of the head in darkroom. Positive “crack-pot” or
Macewen sign on percussing the skull with a finger
does not always suggest hydrocephalus. It may well
be positive normally as long as the fontanels are open.
Since posterior and lateral fontanels close very early
in infancy, it is the anterior fontanel that has clinical
value. It usually closes between the ages of 9 to 18
months. Early-closure suggests craniosynostosis and
late closure rickets, congenital hypothyroidism,
malnutrition, hydrocephalus, syphilis, etc. A truly
bulging anterior fontanel suggests raised intracranial
tension or pseudotumor cerebri. A depressed fontanel
is a sign of significant dehydration. An intracranial
bruit on auscultation, particularly in temporal region,
may well be a normal finding or evidence of an
aneurysm, or facial hemangioma.

While examining the head, you should inspect hair
for color, texture, sparseness and easy pluckability.
Light-colored, sparse, silky or coarse, easily pluckable
hair is usually seen in kwashiorkor or infantile tremor
syndrome. Localized alopecia without any sign of
infection is seen in trichotillomania. With presence of
infection and pruritic lesions, it should suggest
ringworm.

Face

It should be examined for expression, asymmetry,
paralysis, bridge of nose, hypertelorism/pseudo-
hypertelorism, distribution of hair, size of the maxilla
and mandible and tenderness over sinuses. Dull and
expressionless facies are commonly seen in mental
retardation. So characteristic are the facies in such
disorders as Down syndrome, cretinism (congenital
hypothyroidism), adenoids and gargoylism (Hurler/
Hunter syndrome) that a well conversant observer is
often in a position to make the diagnosis from a
distance.

Eyes

You should examine the eyes for photophobia, visual
acuity, mongoloid or antimongoloid slant, epicanthal
fold, Brushfield spots, exophthalmos or enophthalmos,
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Table 1.2: Certain observations and their significance in respiratory system examination

Observation

Respiratory rate > 60/minute (newborn)

Working of accessory muscles like ala nasi

Stridor obstruction

Grunting

Wheezing

Moderate tachypnea with chest retraction

Marked tachypnea without chest retraction aspiration in the

Silent dyspnea, inability to phonate, paradoxical/seasaw
breathing

Severe tachypnea but no manifestations of respiratory disorder

Peripheral cyanosis

Central cyanosis

Clubbing

Increased tactile vocal fremitus (TVF)
Decreased TVF

Harrison sulcus

Chest tenderness

Hyperresonant note

Hyporesonant note

Stony dull note

High-pitched bronchial breathing
Low-pitched bronchial breathing
Post-tussive suction

Succession splash

Pleural rub

Fine crepitations(crackles)

Coarse crepitations (crackles)
Rhonchi (wheeze)

Conducted sounds

Signs of pneumonia anteriorly and in upper half
Signs of pneumonia anteriorly and in middle half
Signs of pneumonia posteriorly
Clinical signs defying any pattern

pupils, cataract, corneal opacities, squint, nystagmus,
xerophthalmia, or Kayser-Fleisher ring around the iris.
Ophthalmoscopy is important in selected cases.

Nose

It should be examined for patency, discharge, bleeding,
deviated septum, flaring of nostrils, foreign body,
polyp and depressed bridge.

Mouth and Throat

Note any unusual shape, cleft lip, nevi, lesions at the
corners, ulcers on buccal mucosa, tongue or pharynx,
spongy gums, dental caries or malocclusion, opening
of the Stensen duct at the level of second upper molar,
Koplik spots, hard and soft palate, tonsils and
postnasal discharge.

Significance

Tachypnea

Respiratory distress

Upper airway (supratracheal) inspiratory

Lung parenchyma disease (pneumonia), HMD

Expiratory obstruction (asthma)

Parenchyma disease (pneumonia), HMD

Bronchial disease (asthma), meconium newborn
Respiratory muscle paralysis (GBS, acute respiratory failure)

Metabolic acidosis

Moderate oxygen desaturation
Extreme oxygen desaturation
Chronic hypoxia

Pneumonia, pure pleural effusion
Pneumothorax, pleural effusion with underlying collapse
Chronic airway obstruction (asthma)
Empyema

Emphysema, pneumothorax
Collapse/consolidation

Pleural effusion

Consolidation

Cavity

Cavity

Hydropneumothorax

Pleuritis

Alveolar lesion

Bronchial lesion

Bronchospasm, bronchial obstruction
URI, laryngomalacia

Upper lobe pneumonia

Middle lobe pneumonia

Lower lobe pneumonia

Mediastinal tumor

If a baby can move his tongue over the alveolar
margin (which is invariably the case), the so-called
“tongue-tie” is out. Fissuring of the tongue occurs in
many cases of Down syndrome. Tremors may suggest
Werdnig-Hoffmann disease. Frenular ulcer is a feature
of pertussis. Macroglossia may be encountered in
cretinism, and gargoylism. Glossoptosis occurs in
association with micrognathia and cleft palate in
Pierre-Robin syndrome.

Ears

You must note the shape, size and position of the ears.
Deformities may well be a pointer that kidney
anomalies are also present. Low-set ears may be
associates of other congenital anomalies seen in certain
syndromes such as Treacher-Collins syndrome, Apert



Pediatric History-taking and Clinical Examination 9

syndrome, carpenter syndrome, or Noonan syndrome.
Such an ear lies below an imaginary line joining the
lateral angle of the eye to the external occipital
protuberance.

It is useful to examine the ear drum. Mastoid bone
should be percussed for tenderness. Hearing should
also be tested. A valuable bedside test consists in
observing an infant’s response to sound. In normal
hearing, he will turn his head to the direction of the
sound.

Neck

Neck is examined for head-holding, swelling,
torticollis, JVP (Fig. 1.2), sinuses or fistulas. Any
webbing, bull neck or position of trachea should also
be noted.

Chest

The size, shape and symmetry are carefully examined.
A special note should be made about presence of any
retraction (suprasternal, intercostal), rachitic rosary,
pigeon chest deformity, funnel chest, gynecomastia,
etc.

In examination of lungs, it is important to note the
type of breathing, dyspnea, chest expansion, cough,
vocal dullness, percussion note, breath sounds,
crepitations, wheeze, etc. Remember that in young
children, breathing is mainly abdominal.

Table 1.2 gives significance of certain observations
in examination of respiratory system.

You should examine the heart for location of apex
beat, its intensity, precordial bulging, thrills, size,
shape, sounds, murmurs, friction rub, etc.

Vertical
scale

Y Horizontal scale
- JVP (cm)

/ N
Sternal .

angle

Jugular venous
pulsation
(highest level
is the landmark)

Fig. 1.2: Measurement of JVP

Remember that heart should be examined while
the child is erect, recumbent and turned to left. Also
that extrasystoles may he heard in many normal
children. Likewise, sinus arrhythmia may be a normal
finding in childhood. Cardiac examination must in
particular be very careful, noting the presence of a
precordial bulge, substernal thrust, apical heave or a
hyperdynamic precordium, thrills (both systolic and
diastolic), aortic bruits, etc.

Auscultation of the precordium requires patience,
first concentrating on the characteristics of the
individual heart sounds and then on the murmurs. An
accentuated or loud first heart sound over the mitral
area suggests tachycardia, hyperkinetic heart
syndrome, hyperthyroidism or mitral stenosis. In
mitral regurgitation and myocarditis, the first heart
sound over the mitral area is particularly faint. In
tricuspid atresia, the first heart sound over the
tricuspid area is accentuated or loud. The second
sound is split little beyond the peak of inspiration; it
closes with expiration. A wide splitting is encountered
in pulmonary stenosis, tetralogy of Fallot, atrial septal
defect, total anomalous venous return and Ebstein
anomaly. A narrow splitting points to pulmonary
hypertension. The third sound is best heard with the
bell at the apex in middiastole, especially if the child
assumes a left lateral position. It is of significance in
the presence of signs of congestive cardiac failure and
tachycardia in which situation it may merge with the
fourth sound. The latter, coinciding with atrial
contraction, may be heard a little before the first sound
in late diastole. The phenomenon of poor compliance
of the ventricle with an exaggeration of the normal
third sound associated with ventricular filling is
termed “gallop rhythm”.

After the heart sounds, attention should be
focussed on clicks. Aortic systolic clicks, best heard at
the left lower sternal border occur, in aortic dilatation
as in aortic stenosis, tetralogy of Fallot, or truncus
arteriosus. Pulmonary ejection clicks, best heard at the
left midsternal border, occur in pulmonary stenosis.
In prolapse of the mitral valve, a mid-systolic click
precedes a late systolic murmur at the apex.

Murmurs need to be described as to their timing,
intensity, pitch, area of highest intensity and
transmission.

Whether a particular murmur is just functional
(innocent with no significance) or has a pathological

1
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origin (congenital heart disease) must be decided.
Murmurs are audible sounds arising from the flow of
blood through blood vessels, valves or heart chambers
evincing turbulence. In children, because of closeness
of the heart to the thin chest wall, murmurs are
relatively more easily heard. As a rule, narrower the
blood vessel or opening, or higher the turbulence of
flow, louder is the murmur. Murmurs are usually
classified as systolic, diastolic, and continuous.
Systolic murmurs may be ejection, pansystolic or late
systolic. An ejection systolic murmur rises to a
crescendo in midsystole. It is, as a rule, coarse.
Examples of such murmur are aortic stenosis, aortic
coarctation, pulmonary stenosis and atrial septal
defect. A pansystolic murmur occurs all through
systole. It is caused by flow of blood through a septal
defect (ventricular septal defect) or an incompetent
mitral or tricuspid valve (mitral incompetence),
tricuspid incompetence, or a patent ductus arteriosus.
A late systolic murmur is heard well beyond the first
sound and stretches to the end of systolic phase (mitral
valve prolapse). According to intensity, systolic
murmurs are categorized into six grades (Table 1.3).

Diastolic Murmurs may be

1. High-pitched blowing along the left sternal border,
indicating aortic insufficiency or pulmonary valve
insufficiency.

2. Early short, lower-pitched protodiastolic along the
left mid and upper sternal border, indicating
pulmonary valve insufficiency or after repair of
pulmonary outflow tract in such conditions as
tetralogy of Fallot.

3. Early diastolic at the left mid and lower sternal
border, indicating atrial septal defect or atrial
valvular stenosis.

Table 1.3: Six grades of systolic murmurs (Keek’s

classification)

Grade Characteristics

1, Faintest, requiring very careful auscultation in noise-
free environments (consultant’s murmur); innocent

2. Soft though slightly louder; usually innocent

3. Moderately loud without a thrill; may be innocent or
organic.

4. Loud, accompanied by a thrill; always organic

5. Very loud, accompanied by a thrill; still needs
stethoscope in contact with chest; always organic

6. Loudest possible, accompanied by a thrill heard with

stethoscope not necessarily in contact with the chest;
always organic.

e

Rumbling middiastolic at the apex after the third
heart sound, indicating large right to left
shunt or mitral insufficiency.

5. Long diastolic rumbling murmur at the apex with
accentuation at the end of diastole (presystolic),
indicating anatomical mitral stenosis.

A continuous murmur (machinery murmur) is a
systolic murmur, best heard over the second and third
left parasternal spaces, that extends into diastole. It
indicates a patent ductus arteriosus. It must be
differentiated from a pericardial friction rub, as also
from a venous hum.

Remember, over 30% children may have a murmur
without significant hemodynamic abnormalities.
Typically, the so-called “innocent murmur” is heard
in the age group 3 to 7 years, occurs during ejection, is
musical and brief, is attenuated in the sitting position,
and is intensified by pyrexia, excitement and exercise.
As the child grows, such a murmur shows a tendency
to be less well heard and may regress fully.

It is of help to apply the time-honored Nada’s
criteria for presence of heart disease in suspected cases
(Chapter 18).

Abdomen

It is helpful to bear in mind the anatomic topography
(Fig. 1.3) and to examine the abdomen when it is
relaxed, i.e. when the infant is taking his feed or
sucking at the “sugar tip”, the mother’s lap or shoulder
(when the child is struggling and abdomen can be
examined from the back) is the best place for

/\

2

Fig. 1.3: Anatomical topography of the abdomen: Region 1
represents right hypochondrium; 2 epigastrium; 3 left
hypochondrium; 4 right lumbar; 5 umbilical: 6 left lumbar; 7
right iliac: 8 hypogastrium: 9 left iliac
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abdominal examination. An important tip is to do
palpation only when the child breathes and abdomen
is relaxed (ballotment method). Note its size and contour,
distention, movement with respiration, visible
peristalsis, umbilicus, hernias, local or rebound
tenderness, palpable organ or lump, hyperresonance,
shifting dullness, alteration in bowel sounds, etc.
Gentle palpation is of greater value than deep,
particularly in the case of spleen. Secondary umbilical
hernia is common during first 2 years of life and
usually regresses spontaneously.

Palpability of liver should be determined in both the
midline and the right nipple line. As a rule, liver is
normally palpable up to 2 cm below the costal margin
until age 4 years. Therefore, rather than just palpability
of liver, it is more reliable to measure the liver span
(distance between upper margin of liver dullness and
lower edge of liver in the midclavicular line). Normal
liver span is 4.5-5.0 cm at 1 week. By 12 years, it goes
up to 6.0-6.5 cm in girls and 7.0-8.0 cm in boys.

The tip of spleen is palpable far more laterally in
infants and young children than in older children
(Fig. 1.4). In infants until the age of 2-3 months, spleen
may be normally palpable.

Splenic size may be graded (Fig. 1.5, Box 1.6):

Box 1.6: Grading of splenic size

Grade 1:
Grade 2:

Normal, not palpable even on deep inspiration

Palpable just below costal margin, usually on deep
inspiration

Palpable below costal margin but not projected
beyond a horizontal line half way between costal
margin and umbilicus. This projection needs to be
ascertained along a line dropped vertically from the
left nipple.

Lowest palpable point approaching the umbilical

level but not below a line drawn horizontally through
umbilicus.

Grade 3:

Grade 4:

Grade 5: Lowest palpable point below umbilical level but not

projected beyond a horizontal line situated halfway
between umbilicus and symphysis pubis.

Grade 6: Lowest palpable point beyond lower limit of grade 4.

Genitalia

In case of male genitalia, look for circumcision, urethral
(meatal) opening, hypospadias, phimosis, para-
phimosis, hydrocele, hernia, and undescended testes.
Make sure you have warmed your hands before you
begin to examine the testes.

Childhood

Infancy

Fig. 1.4: Direction of splenic enlargement. Just palpable spleen
is a normal finding in 35% term infants, 10% infants at 1 year
and in an occasional child thereafter

[\

Fig. 1.5: Grading of splenic size

In case of female genitalia, examine the urethral
opening, vagina, hypertrophy of clitoris, and labia
minora and majora. Avoid digital or speculum
examination.

Rectal Examination

Note any anal fissure, polyp, prolapse, or perianal
erythema. Rectal examination should be done with a
little finger that is gloved and lubricated with
petroleum jelly. Once the finger is in, you may assess
the anal muscle tone. Note if the rectum is empty or
full. The glove should be examined for feces, mucus
and blood after the finger is withdrawn.

1
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Limbs and Feet

These should be examined for any deformity,
asymmetry, hemihypertrophy, bow legs, knock-
knees,edema (Fig. 1.6), any swelling or limitation of
movements of the joints, etc. Do count the digits and
the number of fingers and toes. Also, look for incurving
of the little finger, syndactyly, simian crease,
platenychia or koilonychia, clubbing (Box 1.7, Fig. 1.7),
and presence, absence or diminution of arterial pulses.
It is absolutely within normal limits for many infants
to have flat feet and bow legs.

Spine and Back

Look for scoliosis, kyphosis, lordosis, dimples, sinuses,
spina bifida, tufts of hair, stiffness of neck and back,
any swelling, mongolian spots or tenderness. It is
helpful to watch child’s gait. Remember that lumbar
lordosis together with potbelly may well be a normal
observation in the second year of life.

Neurologic Examination

CNS examination of an infant or a young child frequently
poses difficulties. This is particularly true in case of
sensory examination. Table 1.4 summarizes the special
features of CNS examination of infants and children.
Evaluation of cerebral function, cranial nerves
(Table 1.5) and their integrity, cerebellar function,
motor system meningeal signs (Fig. 1.8) and
involuntary movements should be done as and when

Fig. 1.6: Pitting edema: For its demonstration in a child, the
examiner needs to put more pressure with the index finger than
in adults, especially in doubtful cases

indicated. In the case of a newborn, it is important to
assess the primitive reflexes (Chapter 33). An estimate
about the developmental and mental age should be
made (Chapters 3 and 19).

Box 1.7: Clubbing

Definition: Loss of natural angle between the nail plate and
nailbed with boggy fluctuation of the nailbed.

Grading
Grade 1: Increased boggy fluctuation of the nailbed.

Grade 2: Obliteration of the natural angle between the nailbed
and the nail plate.

Grade 3: Increase in curvature and thickness of the nail plate
from above downward and from side to side. Altered prosta-
glandin metabolism and proloiferation of the connective tissue.
Causes

Pulmonary Bronchiectasis, empyema, lung abscess,
progressive pulmonary tuberculosis, cystic fibrosis, etc.
Cardiovascular Infective endocarditis, cyanotic CUD, etc.

Gastrointestinal Malabsorption states, ulcerative colitis, Crohn
disease, multiple polyposis.

Hepatic Biliary cirrhosis, chronic active hepatitis.

Miscellaneous Congenital, familial, thyrotoxicosis, Hodgkin

lymphoma, syringomyelia.

Clinical Elicitation in Doubtful Cases

« Depth at the base of the nail equal or greater than the
depth at the distal interphalangeal joint.

« Disappearance of the normal “window” when two fingers
are approximated (see Fig. 1.7).

¢ When the nail is rocked on its bed with examiner’'s index
finger and thumb, it appears to be floating.

Fig. 1.7: Clubbing: Note the normal “window” (left) disappearing
in case of clubbing because of the increased amount of soft
tissue under the base of the nails (right). The so-called “diamond
sign” or “Schromroth sign” is quite sensitive for even slight
clubbing. Clubbing can also be elicited by rocking the nail on
its bed between your finger and thumb. It seems to float
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Table 1.4: Special features of neurologic examination of

infants and children

A considerabe information can be obtained by carefully
watching and interacting with the child during history
taking and while he is moving about or playing.

The sense of touch or pain should be tested during rest of
the examination or during play. “Let’s play... Close
your eyes and say ‘yes” when you feel the touch,” should
be the examiner’s approach. Avoiding testing for pain
without first preparing the child for it.

Muscle tone is well tested by lifting the child by the
shoulders. A child with generalized hypotonia simply slips
out of the hands. Second useful test is that such a child’s
elbows are able to cross midline of the chest easily (scarf sign).
The signs of meningeal irritation may be absent in certain
situations, say infancy, gross malnutrition, toxemia and
septicemia

It is usual for the tendon reflexes to be exaggerated (brisk)
in young children.

Primitive plantar reflex may normally persist well upto 1
year. Its prolonged persistence, say beyond 2 years, must
be considered abnormal.

A positive Macewen sign (cracked pot sign) in first 3 years
of life may well be normal.

As arule, optic disc on fundoscopy appears rather pale even
in normal children. Ignoring this fact may lead to
overdiagnosis of optic atrophy.

Table 1.5: Pediatric testing of cranial nerves

First (Olfactory nerve) Ask the child to close eyes. Find out
the odors (say peppermint, orange, lemon, coffee or tea) he
is familiar with. Then test for them.

Second (Optic nerve) Test vision and do fundoscopy to watch
the optic disc.

Third (Oculomotor nerve) As the child to follow a bright object
or light in all directions without rotating the head. Watch
any limitation. Also watch for size of the pupil.

Fourth (Trochlear nerve) Watch for downward movement of
the eye in particular which is impaired in its involvement.
Even at rest, the eye tends to move upward

Fifth (Trigeminal nerve) Test sensation over forehead, cheek
and lower jaw. Also, test for corneal reflex and jaw jerk.
Sixth (Abducent nerve) Test for lateral movements of the eye.
In its involvement, the child fails to move his laterally
(temorally). At rest too, such an eye has atendency to move
medially (nasally).

Seventh (Facial nerve) Test for asymmetry of the face when
child is asked to smile or laugh, show teeth, close the eyes
and attempt wrinkling the forehead. Whistling too fails in
its paralysis. In case of upper motor neurone lesion
(supranuclear paralysis), forehead involvement is not
elicited.

Contd...

Contd...

e Eighth (Vestibulocochlear nerve) For auditory component,
test or deafness or ringing in ears. For vestibular component,
test for positional nystagmus.

o Ninth(Glossopharyngeal nerve) Test for gag reflexon touching
child’s posterior pharynx with a tongue depressor.

o Tenth (Vagus nerve) Examine throat for position of uvula.The
normal midline uvula turns to the healthy side in case of
unilateral involvement)

e Eleventh (Spinal accessory nerve) Ask the child to shrug
shoulders which showing drooping in its involvement.
Moreover, he fails to move head away from the affected
side.

o Twelfth (Hypoglossal nerve) Ask the child to show the tongue
which is deviated to the involved side. The speech of the
child too becomes thick.

Fig. 1.8: Kernig sign. The hip and knee are flexed to a right
angle. Then, the leg is gradually extended. Tightness of the
hamstring and pain limitation of movements indicate a positive
sign. Reciprocal flexion of the contralateral knee during this
maneuver indicates a positive Brudzinski sign

1
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A SAMPLE (MODEL) PEDIATRIC CASE SHEET

PHYSICAL EXAMINATION*

Child’s Name, Age and Sex, Reg. No., Father’s Name
and Occupation

Full Address

Date of Admission Date of Discharge
Provisional Clinical Impression

Final Diagnosis

Suggested Follow-up

Any Other Remarks
Informant and His/Her reliability

CHIEF COMPLAINTS (in chronologic order)
HISTORY OF PRESENT ILLNESS

HISTORY OF PAST ILLNESSES BIRTH HISTORY
Antenatal

Natal

Postnatal

SALIENT DEVELOPMENTAL MILESTONES

Social smile Sitting Standing  Teething
Head-holding Crawling Walking  Speech
IMMUNIZATION STATUS
BCG ]
Oral Polio
Hepatitis B
Hib
Triple (DTP) When were “primary”
Measles and  “booster “/recall/
MMR repeat doses given? If not
Typhoid given, why?
Additional (other) vaccines
Hepatitis A
Chickenpox |

~ | Giverough  estimate
DIETETIC HISTORY of "intake “before” and

“during” illness as well.

— Comment on adequacy.
PERSONAL HISTORY
FAMILY HISTORY
SOCIOECONOMIC STATUS

General Remarks (appearance, etc.)
Weight (—%) Height/Length
Midarm cirf.
Muscle status
Anterior fontanel

(—%) Head cirf.
(—%) Chest cirf.
skinfold

Dermatosis

Pallor Cyanosis jaundice
Whether feverish

Pulse/heart rate Respiratory rate
Clubbing Lymphadenopathy
Koilonychia/platenychia ~ Any other finding
Edema/puffiness

Any vitamin deficiency signs

SYSTEMIC EXAMINATION

Respiratory system
Cardiovascular system
Abdomen

CNS

Musculoskeletal system
ENT

Eyes

SUMMARY OF THE CASE

Provisional clinical diagnosis.

DISCUSSION

(Please give important points in support of your clinical
impression. Also comment on the differential diagnosis).

INVESTIGATIONS (You would like to do)
PROGRESS NOTES

(Brief record of investigations done, treatment given from
time to time and patient’s progress in the hospital)

FURTHER READING

1. Gupte S. Differential Diagnosis in Pediatrics, 5th edn Nw
Delhi: Jaypee 2008.

2. Gill D, O’ Brien N. Pediatric Clinical Examination. London:
Churchill Livingstone, 1988.

3. Stones. Pediatric Check-up,4th edn. London: Smith and
Smith 2006.

* Physical examination of a child is from “region to region”. The
examiner must first develop a friendly rapport with him. Examination
which is likely to be “irritating” should be done towards the end.
Furthermore, it is of distinct value to highlight the positive findings
and put question mark (?) against the doubtful findings which may
well be crosschecked later.



CHAPTER

1

CONTEMPORARY PEDIATRICS

Definition and Origin

By modern definition, “pediatrics is the study of the
child from the very conception through childhood,
including adolescence.”

In other words, pediatrics is the medical science (the
science of right living), which enables an anticipated
newborn to grow into a healthy adult, useful to the
society.

The term, pediatrics, is derived from the Greek
words “pedia” (meaning a child or pertaining to a
child), “iatrike” (meaning treatment) and “ics”
(meaning a branch of science). As already pointed out,
the contemporary understanding of this Greek term
is: “science of child care, preventive as well as
curative”.

Pediatrics, therefore, is concerned with the health
of infants, children and adolescents, their growth and
development, and their attaining full potential as
adults. A pediatrician’s responsibility is not only to
care for the physical, mental and emotional health from
conception to maturity but also to demonstrate
concern for the social, environmental and cultural
influences that are known to have considerable fallout
on children and their families.

Among the factors that have a bearing on health
problems of children rank climate, environment and
geography, prevalence and ecology of infectious
agents and their hosts, agricultural resources and
practices, education, economic, social and cultural
considerations, stage of wurbanization and
industrialization, and gene frequencies.

In United States of America, pediatrics includes
individuals up to the age of 21 years. UNICEF is

Pediatricsin the
Developing World

Suraj Gupte

contented with “up to 18 years” as the pediatric age
group. According to the Indian Academy of Pediatrics
(IAP), health problems of children up to 18 years
(inclusive) should be the responsibility of pediatricians

An Independent and Unique Specialty

There are quite a few logics for regarding pediatrics
as anindependent medical speciality? First, the health
problems of children differ from those of adults in
many a way. Secondly, children’s response to an illness
is influenced by age. Thirdly, management of
childhood illness is significantly at variance with that
of an adult. Finally, children also need special care
since they are among the most vulnerable in the
society.

This modern concept of pediatrics lends it a unique
status. Unlike other specialities, it deals with the
excitingly dynamic process of continuous care of the
growing child, nay the whole child. The sementic “whole
child”, according to UNICEF, means that assistance
for meeting the needs of children should no longer be
restricted only to nutrition which is of immediate
benefit to them. Instead, it should be broad based and
geared to their long-term personal development and
to the development of the countries in which they live.
This approach is called “country health
programming”. The differences between a child and
an adult are appropriately concised in the saying “the
child is not a little man”.

CHANGING PEDIATRIC SCENARIO

Pediatrics took birth over a century back in the
prosperous countries of the West. It is, however, too
much young in India and other countries of the Third
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World. Over one-half of the world’s total children (1.25
billion out of 2.5 billion) live in these developing
regions. In India, for instance, over 40% of the one
billion and odd population is constituted by the most
vulnerable segment i.e. infants and children (Table 2.1).
The corresponding figure for the well-developed
countries is considerably low.

Table 2.1: Proportion of different age groups of children in

relation to total population

Countries 0to 14 Oto4 5t09 10 to 14
years years years years
India 40% 15% 13% 12%
Sri Lanka 41% 14% 14% 13%
Nepal 40% 12% 14% 15%
Pakistan 43% 16% 16% 11%
USA 27% 8% 9% 10%

A high proportion of the total morbidity and
mortality in developing countries, such as ours, is still
accounted by the pediatric age group.

Apparently, appreciation of the significance of
child care here has come rather late. Let us hope it is
not too late! In India, for example, our achievements
in child health and care are a cocktail of success (e.g.
total eradication of smallpox, near eradication of
poliomyelitis, near eradication of guineaworm, oral
rehydration therapy fall in incidence of serious forms
of tuberculosis as also mortality from tuberculosis, 5
fold hike in school enrolment of girls since
independence) and failure. Persistence of high
incidence of tuberculosis, yet-high perinatal mortality,
neonatal mortality and infant mortality, inadequate
availability of safe drinking water, insufficient sewage
disposal, a very high dropout in schools especially in
case of girls), at least since we won our freedom over
half a century back. Likewise, pediatrics which was
by and large a scratch in 1947, has come a long way.
Yet, the progress has fallen short of what should have
been attained.

A large chunk of pediatricians (90%) in the Indian
subcontinent (perhaps in most developing countries)
are generalist though many of them have an area or
two of special interest. Thus, by and large, each and
every pediatrician is seemingly doing everything. In
institutions, growth of subspecialties such as
neonatology, cardiology, nephrology, gastro-
enterology, hematology, neurology, endocrinology,
allergy, pulmonology, etc. is beginning to be palpable.

Despite the fact that some centers have started these
subspecialties, their growth remains quite slow, except
for, perhaps, neonatology. More recently, voice has
been raised to develop pediatric subspecialty divisions
in all medical colleges. It has been argued that denial
of a subspeciality care to children has no justification
whatsoever.

At the same time, it is felt that a spirit of partnership
and shared responsibility should be developed
between the limited number of pediatric subspecialists
and the general pediatricians and the physicians who
still continue to offer pediatric care as well. In this
context, the initiative of the Indian Academy of
Pediatrics (IAP) to ask its subspecialty chapters to
prepare guidelines for management of common
pediatric problems which can be put on Internet and
linked to the IAP Website is indeed commendable.
There is a need for affiliation of the IAP subspecialty
chapters with the subspecialty international
associations. Hopefully, this development would
contribute to the development of the subspecialties at
an international level.

Adolescent medicine, though fairly well-
established in the West, is yet at a conceptual stage in
India and other developing countries. The Indian
Academy of Pediatrics (IAP) has advocated that
pediatric care be extended upto (and including) 18
years age. As a matter of fact, a commendable
beginning was made in India with the declaration of
the year 2000 as the IAP Year for the Adolescence and
Child at Risk. The child at risk refers to orphans,
destitute, street, physically and mentally challenged
children, child labor, so on and so forth. Subsequently,
every year we observe IAP Child and Adolescent Health
Care Week in November ensuring that 14 November
essentially falls within it.

The collaboration from the international agencies
like WHO and UNICEF and NGOs like CRY, in
additional to the Union and State Governments
continues to be absolutely a must for success of the
strategy.

TROPICAL PEDIATRICS: NEW DEFINITION

Literally, the term, tropical pediatrics, denotes care of
children in the tropical countries, i.e. countries
occupying the region betwen tropic of Cancer and
tropic of Capricorn. With the exception of Australia
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and Singapore, all these countries are disadvantaged
on account of economical deprivation. In majority of
these countries, the per capita income is under US$775.
High infant mortality and under-5 mortality rates are
common denominators; so are the parasitic diseases.
Despite tropical enviornmental factors, Malaysia and
Sri Lanka are successfully catching up with an infant
mortality rate of 10 and under-5 mortality rate of 11/
1000 live-births.

The so-called tropical diseases are no longer
restricted to the tropics only. Factors such as globali-
zation and shrinkage of the world with a free exchange
of vectors and microorganisms have spread them to
the nontropical countries such as those of Europe and
America with special involvement of the
underprivileged. Afghanistan is a glaring example of
a country outside the tropics hit by the tropical diseases
as a result of two decades of civil war. Its infant
mortality is as high as 175/1000 live-births.

Thus, more crucial than the tropical environment
in development of tropical diseases is the economy
and living standard of the community. For this reason,
we need to redefine the term, tropical pediatrics, as
“care of children of the economically disadvantaged
commu-nities, not only in the tropical countries but
also in the nontropical countries.”

RIGHTS OF THE CHILD: YESTERDAY,
TODAY AND TOMORROW

The United Nations’ Declaration of the Rights of the
Child as far back as in 1959 (Table 2.2), to which India
is a signatory, gives the child pride of place, as also
makes the people aware of his needs and rights and
their duties towards him. A nongovernmental
organization (NGO). Defence for Children International,
Geneva, has been in operation since 1979 to ensure
ongoing, systemic international action, especially
directed towards promoting and protecting the Rights
of the Child. November 14 is observed as Universal
Children’s Day ever since 1954. The United Nations has
assigned the responsibility to promote this annual day
to the United Nations International Children’s
Emergency Fund (UNICEF).

In India’s Constitution, Article 24 prohibits
employment of children below the age of 14 years in
factories. Article 24 prevents abuse of children of
tender age. In Article 45 are incorporated provision of

Table 2.2: Ten basic rights of children as per
United Nations’ Declaration of 1959

The child shall be brought up in a spirit of understanding,

friendship, peace and universal brotherhood and shall not
be exposed to racial, religious or other forms of
discrimination.

e The child shall be protected against all forms of neglect,
cruelty, exploitation and traffic and shall not be permitted
to be employed before an appropriate minimum age.

e The child shall, in all circumstances, be among the first to
receive protection and relief.

e The child entitled to free and compulsory elementary
education and such an education as is in his best interests
for which the parents are to be responsible.

e The child is entitled to grow up in an atmosphere of
affection and moral and material security, with public
authorities taking care of children without families or other
support.

¢ The physically, mentally or socially handicapped child
shall be entitled for special treatment, education and
appropriate care.

e The child shall have the right to adequate nutrition,
housing, recreation and medical services, including special
health care and protection and postnatal care for the
mother.

e The child shall be entitled to a name and a nationality.

¢ The child shall enjoy special protection to be able to develop
in every way in conditions of freedom and dignity.

e All children—irrespective of their race, color, sex or creed

of their parents—shall be entitled to these rights.

free and compulsory education for all children until
they complete the age of 14 years.

Since 1989, the realization that children have special
needs and hence the special rights has given birth to
an international law in the shape of Convention on
the Rights of the Child (CRC). The provisions of the
Convention were confirmed in 1990 by the World
Summit for Children. Now, the Convention is credited
as the most widely ratified human rights treaty in the
world.

Empowered with 54 Articles, the Convention
defines children as people below the age 18 years
(Article 1) whose “best interests” must be taken into
account in all situations (Article 3). It protects
children’s right to survive and develop (Article 6) to
their full potential, and among its provisions are those
affirming children’s right to the highest attainable
standard of health care (Article 24), and to express
views (Article 12) and receive information (Article 13).
According to article 28, the states are obliged to make
primary education compulsory and available to all
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children. Children have a right to be registered imme-
diately after birth and to have name and nationality
(Article 31) and to protection from all forms of exploi-
tation and sexual abuse (Article 34).

Among the large number of countries that have
adopted comprehensive child rights legislation in their
children’s act following the birth of the “Convention”
rank as small a country as Nepal.

Mercifully, notable advances have been made
during the last decade of the 20th century and the
subsequent years of the present, i.e. 21st century for
the welfare of children, including laws to safeguard
them from suffering and exploitation, near eradication
of poliomyelitis, reduction of morbidity and mortality
from neonatal tetanus and measles, fall in vitamin A
deficiency (VAD) blindness, reduction in deaths from
diarrheal dehydration, sensitization of people against
child labor and child abuse and neglect (CAN), etc.
As we begin the new millennium, more children are
born healthy and more are immunized, more can read
and write, more are free to learn, play and simply live
as children than would have been thought possible
even a short decade ago, according to a UNICEF
report. This is the direct result of translation of the
commitments made in the Convention into concrete
action.

Yet, for all the gains made, violations of children’s
rights, particularly in the developing world, continue
to be breathtaking, ranging from failure to register
births and provide healthcare and education (Fig. 2.1)
to exploitation in the form of child labor, abuse and
neglect, and involvement of adolescents in terrorist
and militancy-related armed conflicts.

As aptly put by the UNICEF, every day that nations
fail to meet their moral and legal obligations to realize
the rights of children, 30,500 boys and girls under
5 years die of primarily preventable diseases. Every
month that the full-scale campaign needed to stop the
HIV /AIDS pandemics is postponed, 250,000 children
and young people become infected with the fatal virus.
Every year that governments fail to spend for the basic
social services or slash developmental assistance,
millions of children across the developing world stand
deprived of access to safe drinking water and
sanitation facilities as also health and school services
that are vital for their survival and growth and
development.

Undoubtedly, there is a strong case for a social
movement to fan the flame that burned over a decade

Fig. 2.1: Despite strides in the field of literacy globally, 130
million (21%) primary school age children in the developing world
do not attend school out of a total of 625 million children of this

age group in these countries. The scenario in India is no better

ago for rights of the child and the adolescent for
smooth navigation into adulthood. This is particularly
a “must” for advancing human development in the
developing countries. And, those of us responsible for
health and care of children and adolescents must in
particular take it as a call for vision and leadership to
realize a new dream of humankind, free from poverty,
disease and discrimination.

It is pertinent to recall the historic General
Assembly Special session on Children, held in 2002 to
which, for the first time a large number of children
were included as official members of the delegations.
True to the spirit of the Convention on the Rights of
the Child, the Assembly gave a call for considering
the views of children and young people when
decisions that affect their lives are being made.

CONTEMPORARY DISEASE PATTERN AND
CHANGING CONCERNS

Figure 2.2 provides some idea about the distribution
of disease pattern amongst under 5s in the developing
countries. Every year, 70% of deaths in children are
due to respiratory infections, diarrheas, measles,
malaria or malnutrition. Figure 2.3 gives rough idea
about the disease pattern in patients admitted to our
pediatric indoors. With some variations, which are
bound to be there from region to region, observations
from various parts of India indicate a remarkably
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Malaria
Other 7%
28%

Measles
8%

Diarrhea
15%

Malnutrition
8%

Pneumonia
19%

Fig. 2.2: Distribution of disease pattern in developed world in
the under-5 populations
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Fig. 2.3: Relative frequency of diseases responsible for
admission of infants and children in Indian hospitals. Dotted
lines indicate much overlap

similar pattern. This is true of some of our neighboring
countries like Bangladesh, Bhutan, Myanmar,
Pakistan, Afghanistan, Sri Lanka, Malaysia, Indonesia
and Nepal as well.

An appraisal of the health statistics makes it clear
that the scene is dominated by malnutrition (primarily
the so-called protein-energy malnutrition), serious
systemic infections (primarily tuberculosis,
pneumonias, measles, whooping cough) and diarrheal
disease. These have a considerable overlap on each
other and, in broad sense, account for 75% of the cases.
The remaining of the so many diseases are responsible
for mere 25% of the admissions.

Nutritional deficiency states constitute a major
public health problem in India and other contries of
developing world.

Though incidence of severe malnutrition in the
form of kwashiorkor and marasmus has considerably
fallen, meld to moderate malnutrition continues to be
a cause of concern. According to the National Family
Health Survey-3, nearly one-helf of the under-5s are
stunted wheres around 43% are underweight, the
major brunt being borne by the rural children. Over and
above this, there is high incidence of micronutrient
deficiencies (the so-called “hidden hunger”), paiticularly
in relation to iron, vitamin A, iodine, zing, etc.

Paradoxically, wheres endeavors are focused on
controlling undernutrition, children from affluent
families are beginning to suffer from overweight and
obesity in a big way. India, therefore, appears to be in
the thick of what may be termed “dual nutrition burden”.

Infections are another major cause of pediatric
morbidity. With considerable reduction in prevalence
of preventable childhood infectious diseases, the
dominance is now taken over by respiratory and
gastrointestinal infections. Acute respiratory infections
(ARIs) are responsible for 20 to 60% of OPD
attendance, 12 to 45% of admissions and 33% of
mortality in the developing world, directly or
indirectly. Over 15 to 20% of preschool mortality is
related to ARIL

Diarrheal diseases constitute yet another leading
cause of morbidity and mortality. Almost 500 million
children suffer from acute diarrhea annually. Of them,
5 million die every year. In India alone, nearly 1.5
million children become a casualty due to acute
diarrhea every year.

As is obvious, the book picture of a disease is less
likely to be seen in our practice and circumstances. A
6-year-old, presenting with acute dysentery, may have
significant malnutrition also. To cap this, he may have
pulmonary tuberculosis. That is not the end, however.
Such a child, as we have often seen, may have one or
more intestinal parasitic infestations and skin
infections like scabies and pyoderma.

Thus, one finds a multiplicity of ailments in a single
child. This kind of a patient has been compared to a
camel-back. The observation has been made by us and
by others in this country and other developing
countries where people continue to be under-
privileged. This consideration, in particular, has
contributed to the launching of the latest health




20 The Short Textbook of Pediatrics

strategy for children by the World Health Organi-
zation (WHO) and UNICEF. Christened Integrated
Management of Childhood Illness (IMCI) Scheme, the
program has yielded excellent results in Africa and
certain other developing countries. It is likely to
assume the status of a dominant child health and
welfare program in India. A brief deliberation on the
strategy is presented in Chapter 6.

What is particularly disappointing in relation to
the developing world is that even as we are in the
second half of the first decade of the 21st Century,
illiteracy, ignorance, superstitions, cultural and
religious practices and rituals continue to have
considerable influence in the area of health and
nutrition. Howsoever incredible it may seem, diseases
are still thought to be caused by witchcraft and quite
a proportion of people rely on medicine for their
treatment also. In a pilot study, we found that 40% of
the slum parents believed that “disease can be caused
by the wrath of deities (supernatural beings), a
posthumous world of dead ancestors and magical
concepts.”

Mercifully, there is a greater appreciation of the
emergence of such newly recognized problems as
HIV/AIDS, drug abuse among teenagers, child abuse
and neglect, street children, child labor, discrimination
against girl child, emerging and reemerging infections,
etc. and need to meet this challenge. HIV /AIDS alone
appears to be threatening to nullify all benefits from
national health programs aimed at welfare of children.

The aforesaid disease pattern contrasts with that
prevalent in the prosperous countries where accidents
(including poisoning), neoplasms, obesity (not under-
nutrition), HIV/ AIDS, etc. overshadow the scene.

No doubt, climatic, geographical and ethnic factors
play some role for this remarkable difference. But, of
much greater significance are factors like
socioeconomic conditions, hygiene and sanitation,
culture, education and local medical and health
facilities.

Interestingly, today’s pediatric disease and
mortality pattern in the poor and the underprivileged
was observed in the European countries many decades
ago when their socioeconomic structure was far from
satisfactory. Furthermore, even now certain not so
well-to-do temperate regions (say some parts of Chile’s
countryside) and certain present day European races
(say Eskimos and Laplanders of Scandinavia) show

patterns somewhat comparable to ours. This, in a way,
speaks against the usual concept of tropical pediatrics.
Today, the term should be clearly appreciated as to
have little to do with the climate or geography. Of
course, a few conditions, like prickly heat, frunculosis
and fungus infection of the skin, are influenced by heat,
humidity and dryness of the tropics and subtropics.
Also, the Indian childhood cirrhosis, kala-azar,
trypanosomiasis, Burkitt’s lymphoma, etc. may well
be special local problems. At best, climate may have
some contributory influence.

With passage of time, major changes in priorities
and relative importance of various causes of morbidity
and mortality are expected. Eradication of smallpox,
remarkable reduction in incidence of such infectious
diseases of childhood as poliomyelitis, and emergence
of AIDS in recent years illustrate this point.
Undoubtedly, priorities must reflect local concerns,
resources and requirements to be of real value to the
community.

MORTALITY SCENARIO AND DELIVERY OF
CHILD HEALTH CARE

Table 2.3 gives salient mortality data in India.

The vital statistics are quite telling indeed. Today,
a child in India has far better chances of survival, with
the life expectancy being about 65 years, than three
decades back though the situation is still far from
satisfactory. The current infant mortality rate of 55 per
1,000 live-births (from 129 in 1970) is still many times
higher than in the advanced countries. Vast statewise
variations are noteworthy with Kerala having IMR of
13 and Orissa 93. Likewise, urban India has much
lower IMR compared to rural India.

Perinatal mortality (a reliable index of status of
women and their health and the quality of antenatal,
natal and neonatal care) of 39/1000 live-births in India
is far higher than 10 to 20 in most developed countries.
It is estimated that 3 perinates die in India every
minute amounting to a collosal human wastage of 1.5
million perinates every year. Likewise neonatal

Table 2.3: Broad mortality data in India

50% of all deaths occur below 5 years
33% of all deaths occur below 1 year
20% of all deaths occur below 1 month
10% of all deaths occur below 1 week
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mortality is 40/1000 live births compared to a figure
of 1 to 4 in developing countries. About 60% of the
infant mortality is accounted by neonatal deaths.

Factors responsible for continued high perinatal/
neonatal mortality (30/1000 live births) include vicious
cycle of frequent pregnancies, compromised maternal
health and nutrition, high incidence of low birthweight
and, in consequence, poor perinatal survival. Perinatal
care is either not available or is very unsatisfactory.
When available, it is availed of only by a small
proportion of the mothers because of illiteracy,
ignorance and cultural and social bias.

It is now widely accepted that significant gains as
far as IMR are concerned are due to fall in postneonatal
deaths as a result of availability of ICDS scheme, UIP,
ARI, vitamin A prophylaxis programs, etc. Since
perinatal mortality, accounting for 60% of the IMR,
remains only marginally altered, it has become
increasingly difficult to remove stagnation in the IMR
(at present 55). This factor apparently contributed to
India’s failure to meet the deadline of reducing the
IMR to under 60/1000, perinatal mortality to 30 to 35/
1000 and incidence of low birthweight infants to 10%
from 30% by the turn of the 20th century.

Let us have a peep into the real cause. Whereas in
advanced countries 5 to 12% of the Gross National
Product (GNP) is reserved for health services, only 2%
of India’s GNP is allocated for this vital area. Maternal
and neonatal care, though well accepted, is further
neglected. With the exception of tetanus toxoid
prophylaxis, iron-folate tablets, and somewhat
lopsided training of the traditional birth attendants
(TBAs), no concrete program was indeed available for
neonates and pregnant women until recent past.

A survey conducted in 1976 by us showed that
“93% of the teaching institutes in India are not
adequately equipped with neonatal care facilities”. A
follow-up survey in 1985 and yet another in 1992-93
showed only marginal improvement in the state of
affairs. Another survey conducted by the National
Neonatology Forum points out that almost 3/4th of
the hospitals are not equipped with even the basic tools
of neonatal care, like low-reading rectal thermometers,
oxygen head boxes, resuscitation equipment, exchange
transfusion sets and incubator /open care system. The
neonate is regarded as only a byproduct of conception.
He is seldom entitled to a status of a bed in the ward.
According to the preliminary results of our most recent
survey, well meaning child-friendly developments

over the last decade or so are beginning to transform
the pediatric scenario in the country to one of
expectancy.

According to one estimate, chances of a newborn
attaining the age of 5 years in India are the same as
reaching the age of 50 or 60 years in the prosperous
countries. The preschoolers form about 17% of the
population but are responsible for over 40% of the total
mortality. Notwithstanding the developments of the
past decade, under-5 mortality, infant mortality,
neonatal mortality and perinatal mortality rates are
still unacceptably high. Notably, mortality rates in
rural and periurban areas are nearly double those in
urban areas (Tables 2.4 and 2.5).

Table 2.4: Under-5 mortality rate (U5 MR), infant mortality rate

(IMR) and neonatal mortality rate (NMR) in India and some other
developing and affluent countries

Countries U5-MR  IMR NMR | Countries U5-MR IMR NMR
(2006) (2006) (2000) (2006) (2006) (2000)
India 76 57 43 | Mauritius 14 13 12
Indonesia 34 26 18 | Malaysia 12 10
Pakistan 97 78 57 | Singapore 3 2 1
Bangladesh 69 52 36 | Australia 6 5
Nepal 59 46 40 | Japan 4 3 2
Bhutan 70 63 38 | Philippines 32 24 15
Myanmar 104 74 40 | Thailand 8 7 13
(Burma) Turkey 26 24 22
China 24 20 21 | USA 8 6 5
Afghanistan 257 165 60 | UK 6 5 4
Iran 34 30 22 | Sweden 3 3 2
Iraq 46 37 63 | Canada 6 5 4
Egypt 35 29 21 | France 4 4 3
Saudi Arabia 25 21 12 | Switzerland 5 4 3

Sri Lanka 13 11 11

Table 2.5: Proportion of children dying

before the fifth birthday

Countries Percentage Age (year) at which this
happens in USA

India 28.1 63

Pakistan 31.0 66

Egypt 24.8 61

New Guinea 36.7 68

On the morbidity front, despite improvement in
the vital pediatric statistics, quality of life is generally
not up to the mark. Almost 1/3 rd of the pediatric
population has a deplorable existence. About 3/4th
of our pediatric population can be classified as
unhealthy and surviving with impaired bodies and
intellects (Figs 2.4 to 2.6). Various interrelated
conditions such as malnutrition, diarrheal disease,
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Fig. 2.4

Fig. 2.5

infections like tuberculosis, ARI, parasitic infestations,
etc. contribute to ill health and poor growth. Over 50%
of children are undernourished. The most vulnerable
period for malnutrition is first 3 years (usually 6
months to 2 years) of life. The consequences of too

Figs 2.4 to 2.6: What does future hold for them? The majority
of the children in the developing countries barely manage to
survive. Any realistic health strategy must make “them” a priority
for action

many mouths-to-feed and the lack of fool-proof system
of health care with an accent on the rural and the urban
poor and other social services against a backdrop of
generally poor socioeconomic status further aggravate
the situation.

Logically, therefore, the solution lies in the health
services going to them rather than other way around.
No wonder that this also requires active participation
of the communities which should learn to protect
themselves from disease and seek help as and when
they need it. There is also need to increase the health
budget which at present is inadequate.

Besides the failure of the health strategy,
unfavorable factors like rising population, lack of
resources, poverty, ignorance and illiteracy have
contributed to the sad state of health of our children.
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PEDIATRIC EDUCATION

Pediatric education, the art of imparting knowledge
about child health, in the developing world cannot be
on the same lines as in the developed world since the
needs of children in the two worlds are not the same.
For instance, the pediatricians in the West, face newer
problems like AIDS, fetal anomalies, genetic
counseling, adolescent substance abuse, obesity, etc.
In the developing countries, on the other hand, the
priorities are malnutrition, diarrheal disease and
infections such as ARI, tuberculosis and intestinal
parasitosis as also low birthweight infants. Training
in pediatrics in these countries needs a relatively
greater focus on clinical diagnostic skills and
affordable therapies rather than on sophisticated
investigations and expensive therapeutic modalities.

Now, thanks to the concerted efforts of the Indian
Academy of Pediatrics (IAP), the sole representative
body of India’s around 16 thousand qualified pediatr-
icians and a guardian of the speciality in the country,
pediatrics now holds the status of an independent
discipline, both in undergraduate medical teaching
and university MBBS examinations. As a result,
pediatrics is being taught to the medical students on
par with adult medicine, surgery and obstetrics and
gynecology. The major beneficiary, directly or
indirectly, shall undoubtedly be our child population.

There is a considerable merit in the suggestion that
the growth and development component of pediatrics
be introduced in the preclinical years of the under-
graduate career.

Today, opportunities for postgraduation are
available not only in general pediatrics but also in a
few of its subspecialties. It is felt that the MCI must
initiate action to develop uniformly standard
curriculum as also uniform system of examination in
case of the pediatric postgraduates as well. The task
needs to be accomplished in the beginning of the 21st
century rather than allowed to catch dust for another
few decades.

Box 2.1 outlines the national sociodemographic
goals for 2010 as pet the National Population Policy
(NPP) 2000 which provides a policy frasnework for
advancing goals and prioritizing strategies during the
current decade.

Box 2.1: India’s national sociodemographic goals for the
decade ending 2010

1. To address the unmet needs for basic reproductive and
child health services, supplies and infrastructure.

2. To make school education up to age 14 years free and
compulsory and reduce dropouts at primary and
secondary school levels to < 20% for both sexes.

3. To reduce infant mortality rate of < 30/1000 live births.

4. To reduce maternal mortality rate to < 100/100,000 live
births.

5. To achieve universal immunization of children against all
vaccine-preventable diseasses.

6. To promote delayed marriage for girls, not earlier than
18 years and preferable after 20 years of age.

7. To achieve 80% institutional deliveries and 100%
deliveries by trained persons.

8. To achieve universal access to information/counseling
and services for fertility regulation and contraception with
a wide basket of choices.

9. To achieve 100% registration of births, deaths, marriage
and pregnancy.

10. To curtail spread of HIV/AIDS.

11. To prevent and control communicable diseases.

12. To integrate Indian systems of medicine (ISM) in the
provision of RCH services and in reaching out to house-
holds.

To promote vigorously the small family norm.

To bring about convergence in implementation of related
social sector programs so that family welfare becomes a
people-centered program.

13.
14.

NEW CHALLENGES

Not just that! Now that the famous Barker’s
hypothesis linking the childhood and adult diseases
to fetal, infant and childhood period appears to be
holding good in entirety, there is a dire need to increase
awareness about the impending explosion of
epidemics of diseases such as diabetes, hypertension,
coronary artery disease, metabolic syndrome etc.
These diseases are being increasingly diagnosed not
only in adults but also in young children and
adolescents. There is a need to forewarn the
community and to research and deliberate on their
prevention and early diagnosis employing simple and
affordable strategies.

BETTER TOMORROW

To cut the long story short, the greater attention on
the “whole child”-—mnot just the childhood ailments—
can go a long way in promoting family welfare and

1
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checking enormous population explosion. As soon as To conclude, let us modify what John Ruskin said
people are convinced that their children are going to  a century ago:
survive and grow into healthy adults, the temptation “I hold it indisputable that the first duty of a State
to have too many issues will decline. is to see to it that every child is well-housed, clothed,
The pace of practical implementation of Govern- fed, educated and kept fit.”
ment’s professed policy has got to be drastically accele-
rated. This needs a political will and commitment FURTHER READING
rather than sheer slogans and paperwork, as also
augmentation of the health budget. There is no place
for lopsided priorities.
The best pediatric slogan should be: Not many but
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DEFINITIONS

Growth, a measure of physical maturation, signifies
an increase in size of the body and its various organs.
Thus, it can be measured in terms of centimeters and
kilograms.

Growth is mainly due to multiplication of cells
and an increase in intracellular substance. Tissues
show an increase in DNA content. During second
half of pregnancy, an increase in cell size with increase
in protein/DNA ratio occurs. Until 10 years of age,
this increase is high but thereafter it becomes slow.
Unlike in the adult, growth is an essential feature of
the child’s life.

Development is a measure of functional or
physiological maturation and myelination of the
nervous system. It signifies accomplishment of mental
(acquisition of skills, etc.), emotional (development
of attitudes, etc.) and social (adaptation to family and
society, etc.) abilities. Unlike growth, it is rather
difficult to assess development.

Growth and development are so closely interrelated
that it is virtually not possible to separate one from
the other. Consequently, in practice, these terms are
either used together or denote synonymous meaning.
Strictly speaking, they represent two different aspects:
quantity (growth) and quality (development).
Though the two generally proceed concurrently, this
may not always be so.

GROWTH STUDIES

Growth studies are of two types:

1. Cross-sectional: Here each child in the large sample
size is messured only once. It is less than
consuming, economical and simple (i.e. easy to

Growth and Development
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conduct). However, it fails to provide growth
increment/decrement (“velocity”).

2. Longitudinal: Here a group of children are fallowed

from a particular age (say “birth”) to a particular
point (say “maturity”). It is time-consuming, costly
and somewhat difficult to undertake. Its major
edge over cross-sectional study is that it provides
the growth velocity and thereby the growth
spurts.
The longitudinal study in which all participating
subjects connot be followed up over the full
duration of study for logistic reasons is called
“semilongitudinal”” or “mixed longitudinal”’ study.
The longitudinal study in which different
observers undertake different parts of the study
in a short-time interval is called ““linked
longitudinal” study.

VARIOUS FACTORS INFLUENCING GROWTH
AND DEVELOPMENT

A number of factors influence growth and develop-
ment (Fig. 3.1).

Genetic

Socioeconomic
potentials

Environmental
and seasonal

Prenatal and
intrauterine

Chronic
diseases

Nutritional

Fig. 3.1: Factors influencing growth and development
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Genetic Factors

It is well known that certain hereditary influences
may have a bearing on the ultimate constitution of
the body.

* Parental traits Tall parents are likely to have tall
offsprings. Likewise, level of intelligence of
parents influences the intelligent quotient (IQ) of
their children.

* Genetic disorders/abnormal genes Transmission of
some abnormal genes may result in a familial illness
which affects the physical and/or functional
maturation, e.g. phenylketonuria (PKU),
thalassemia, hemophilia, mucopolysaccharidosis,
galactosemia, etc. In addition, many inherited
disorders, where biochemical defects are yet to
be identified, are accompanied by defect in growth
and development.

* Chromosomal disorders Many chromosomal
disorders, including Down syndrome, Klinefelter
syndrome, Turner syndrome, etc. are known to
manifest in the form of growth and developmental
aberrations.

* Race Growth potential varies from race to race.

* Sex Generally speaking, at birth, boys are taller
and heavier than girls. When they mature towards
adulthood, average height and weight of boys
score over the girls.

* Biorhythm Girls usually follow the same pattern
of menarche and menstrual cycle as their mothers.

* Twinning Multiple pregnancies usually result in
small babies who are likely to attain

* low height and weight in the long run.

Nutritional Factors

Nutritional deficiency of proteins, calories, minerals,
vitamins, and essential amino acids (especially lysine),
both quantitative and qualitative, considerably
retards physical growth and development. Also,
other debilitating illnesses which interfere with
adequate nutrition (say, malabsorption syndrome,
tuberculosis, malignancy, chronic diarrhea/dysentery,
intestinal parasitic infestations) exert similar effect.

Malnourished mothers, particularly if they
continue to be fed poorly during pregnancy, are
known to produce low birthweight babies, especially
with intrauterine growth retardation (IUGR). On the
other hand, average birthweight of infants whose
mothers are fed well during pregnancy is far higher.

Overnutrition, beyond a limit, may cause obesity.
What a paradox that, whereas obesity is emerging as
a major health hazard in the affluent countries( now
in developing countries too), undernutrition has failed
to demonstrate a really significant downhill course
in the developing regions of the world!

It is worth mentioning that undernutrition affects
the growth in weight far more than that of length/
height.Nevertheless, chronic undernutrition spread over
significant period leads to “stunting” (short stature).

Socioeconomic Factors

Poverty is associated with diminished and affluence
with good growth. Children from well-to-do families
usually are better nourished.

Environmental and Seasonal Factors

Physical surroundings (sunshine, hygiene, living
standard) and psychological and social factors
(relationship with family members, teachers, friends,
etc.) affect growth and development. It has also been
observed that maximum weight gain occurs during
fall and maximum height gain during spring.

Chronic Diseases

Chronic diseases of the heart (congenital heart,
chronic rheumatic heart), chest (tuberculosis, asthma,
cystic fibrosis), kidneys (nephrotic syndrome,
nephritis, bladder neck obstruction), liver (cirrhosis,
hydatid cyst), neoplasms, digestive or absorptive
disorders, hypothyroidism, hypopituitarism, etc.
impair growth. Adrenocortical overactivity causes
excessive height in early childhood. Metabolic
disorders (glycogen-storage disease, renal acidosis)
and mental retardation are associted with retarded
growth. High levels of growth hormone result in
gigantism.

Acute illnesses, in general, do not have any
noteworthy effect on growth and development.

Growth Potentials

The smaller the child at birth (especially in context of
gestation) the smaller he is likely to be in subsequent
years. The larger the child at birth, the larger he is
likely to be in later years. Thus, the growth potential
is somewhat indicated by child’s size at birth.
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Prenatal and Intrauterine Factors

Intrauterine growth retardation (IUGR), endometritis,
maternal infections like rubella, cytomegalic inclusion
body disease and toxoplasmosis, and maternal
diabetes mellitus, hypothyroidism, antithyroid drugs
administered for thyrotoxicosis, etc. adversely affect
the fetus and thereby the newborn.

Emotional Facors

Emotional trauma from unstable family, insecurity,
sibling jealousy and rivalry, loss of parent(s),
inadequate schooling, etc.—all have negative effect
on growth and development.

Not infrequently, a plethora of unfavorable
influen-ces join hands to affect the growth and
development adversely.

Hormonal Factors

* Growth hormone Whereas growth hormone is not
needed for fetal growth, its role in postnatal
growth is significant.

* Thyroxine deficiency (from maternal hypothyroid-
ism or maternal medication with antithyroid drugs
and iodides in second half of pregnancy) may
cause fetal goiter and hypothyroidism with
retardation of the the skeletal growth of the fetus.

* Insulin Diabetic mothers cause increase in fetal
blood sugar that leads to hyperplasia of islets of
Langerhans and elevation of insulin production.
This results in stimulation of fetal growth. That is
why fetus is large with high birthweight in diabetic
mothers. Similar influence is exerted by a
polypeptide produced by placenta (the so-called
“insulin-like growth factor”).

VARIOUS PERIODS OF GROWTH

Prenatal

* Ovum 0 to 14 days after conception.

e Embryo Upto 12th or 14th week. It differentiates
into various structures and organs of the body.

* Fetus Up to birth. It is characterized by establish-
ment of various vegetative functions.

Postnatal

* Newborn First 4 weeks of life. During this period,
following the cutting of the umbilical cord, the

baby establishes independent respiration and
circulation and makes many more adjustments,
such as feeding and weight gain.

* Infancy First year of life.

* Toddler 1to 3 years. During this stage, the baby is
able to walk, assume greater independence and
participate in some family activities.

* Preschool (early childhood) 3 to 6 years.

* School-going (middle-childhood) 6 to 10 years for girls
and 6 to 12 years for boys.

* Prepubescent (late childhood) 10 to 12 years in girls
and 12 to 14 years in boys.

* Pubescent 12 to 14 years in girls and 14 to 16 years
in boys.

* Postpubescent 14 to 18 years in girls and 16 to 20
years in boys.

LAWS (PRINCIPLES) OF GROWTH

Order of Growth
Growth is a continuous as well as an orderly process.

As arule, human growth is cephalo-caudal and distal-
proximal. During intrauterine life, head (cephalic
part), for instance, grows before neck, body and arms
(caudal parts) and hands (distal part) grow before
the arm (proximal part). During postnatal life, though
growth of head becomes slow, extremities continue
to grow fast. Head control occurs before use of hands
and creeping and crawling.

Growth occurs in a sigma fashion with periods of
accelerrated growth and slow growth. Fetal growth
in first half of gestation is much faster than in the
second half. Postnatally, growth is accelerated in first
few months of life and then at puberty.

Postnatal Growth Patterns

These are shown diagrammatically in (Fig. 3.2). As is
evident, general body growth is compared with genital,
neural and lymphoid growth at various ages:

General Type

It pertains to body as a whole, external dimensions
(with exclusion of head and neck), respiratory and
digestive organs, aorta and pulmonary trunk,
kidneys, spleen, blood volume and the whole of
musculature and skeleton.
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Fig. 3.2: Major types of postnatal growth curves

An appraisal of the different curves reveals that
there are two periods of rapid genral growth : infancy
and adolescence.

Genital Type

It pertains to testis, ovary, epididymis, uterine tube,
prostate, prostatic urethra, seminal vesicle. Genital
growth is most rapid during adolescence; in the
preceding years, it is more or less, a flat curve.

Neural Type

It pertains to brain and its parts, dura, many head
dimensions, optic apparatus, spinal cord. Neural
growth continues fairly rapidly during the first few
years of life and then approaches the adult size. As
much as 60% of total neural growth is achieved by 2
years and 90% by 6 years. The remaining 10% occurs
in the rest of childhood and adolescence.

Lymphoid Type

It pertains to thymus, lymph glands, intestinal
lymphoid masses.

Lymphoid growth is rapid in infancy and highly
accelerated in childhood. It rapidly drops to the adult
proportions during adolescence.

Variations in Body Proportions

At different ages, body growth is not uniform. As
for instance, during infancy, head is much larger in
relation to the size of the rest of the body. This
proportion gradually changes to assume the adult
ratio in the subsequent years of childhood and
adolescence.

In younger children, the limbs are relatively short.
The relationship of sitting height (trunk and head)
with total height is a useful index in the diagnosis of
certain disorders of growth. In a child with
hypopituitary dwarfism, the body proportions
correspond to chronological age. Body proportions
in a child with hypothyroidism, on the other hand,
arc expected to be infantile.

Types of Body Build (Somatotypes)

According to Sheldon somatotype classification of
human physique, the individuals can be categorized
as ectomorphic, endomorphic or mesomorphic.

Ectomorphic Relative preponderance of linearity,
light bone structure, small musculature and
subcutaneous tissue in relation to body length and
large surface area.

Endomorphic Relative stocky build and large
amount of soft tissue.

Mesomorphic Between the ectmorphic and
endomorphic. Relative preponderance of muscle,
bone and connective tissue with heavy, hard physique
of rectangular outline.

Growth Spurts

Acceleration of growth is characterestic of three
pereods (the so-called growth spurts):

* First year (infantile growth spurt)

* Six to eight years (midgrowth spurt)

* Adoloscence (adolescent growth spurt).

IMPORTANT CRITERIA/ INDICES FOR
ASSESSMENT OF GROWTH

Weight

On an average, ideal birthweight is said to be around
3.25 kg. The newborn loses up to 10% of his weight
during the first week. It is, however, regained by
the age of 10 days. After this, weight gain occurs at a
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rate of 25 to 30 g a day for the first 3 months and 40
g a month during the rest of the first year of life. The
infant doubles his birthweight by the age of 5 months
and trebles it by one year. He increases it 4 times by
2 years, 5 times by 3 years, 6 times by 5 years and 10
times by 10 years. For convenience, you may
remember:

Weight (kg) at birth =3.25
age (months) + 9
2

age (years) x 2 + 8

Weight (kg) at 3 to 12 months=
Weight (kg) at 1 to 6 years =

age (years) x 7 -5

2
Ideally, a beam type of weighing machine (Fig. 3.3)
should be used in hospital and clinic practice to record
weight.
For field, an Indian modification of the famous English
Salter spring machine (Fig. 3.4) is good enough, provided
that its accuracy is checked periodically. It is portable,
weighing only 2 kg, and is accurate upto 100 g. A scale
accurate upto 20 kg is available. Thus, all preschool
children can be weighed with the same machine.

For weighing, the child is suspended in a canvas
or strong cloth holder while the machine itself is hung
from a hook, a peg or the leg of an upturned string
bed. Even an attendant can hold it up by hand till
the weight is recorded. Time to time testing of its
accuracy is vital. Ratio of total body water to body
weight is a dependable measure of body fat,
correlating at about 0.62 with skin-fold thickness.

Growth Chart: It is of value to have serial record
of child’s weight periodically on a “growth chart”

Weight (kg) at 7 to 12 years =

Fig. 3.3: A conventional beam balance scale for weight
recording in hospital and clinic practice

(“Road to Health” chart or card) which is based on
percentile curves. A flat curve indicates a slowed or
arrested growth which must alert the attending
doctor to take action, both diagnostic as to its cause
and corrective so as to lead to normal growth once
again.

The WHO growth chart has the upper reference
curve representing the 50th percentile (for boys) and
the lower curve the 3rd percentile for girls.

The growth chart recommended by the Government of
India has 4 curves; the topmost representing 80% (50th
percentile), fallowed by 70%, 60% and 50% of the
median of the WHO standard. Correspondingly mild,
moderate and severe malnutrtion can be detected.

The ICDS growth chart has over and above the
standard, 3 reference lines

The IAP growth chart is being attached with this
chapter which also incorporates immunization
development and health records.

The chart is meant:

* To make growth a tangible visible attribute.

* To create a felt need, a demand for growth.

* To detect the earliest signs of faltering growth.

* To reinforce effective behavior resulting in
growth.

¢ Toillustrate the adverse effects of various negative
events or circumstances on growth (infection,
maternal deprivation, seasonal scarcity, etc.)

* To facilitate the transfer of information to the
mother regarding means to promote growth.

Fig. 3.4: Hanging scale for weight recording in field practice
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The growth chart is primarily meant for the
mother, to visualize and motivate concern for healthy
growth in her child. It should, therefore, be
sufficiently attractive and designed to facilitate
accurate recording in a simple manner and enable
mothers to recognize growth faltering at the earliest
stage.

Growth monitoring and promotion (GMP) is an
operational strategy of regular and sequential
measurements for the assessment of growth and
development of the child in the community in order
to promote optimal health. The strategy recognizes
growth to be the result of overall health, nutrition,
environment, social, psychic and developmental
factors rather than sheer nutrition. It involves
mothers and health workers in a meaningful and
reinforcing way, aiming at action before overt
malnutrition occurs. As far as possible, it should be a
“mother-to-mother” strategy facilitated and assisted
by the health workers. Growth monitoring is best
initiated from birth rather than when the child is
already 2 to 3 years old.

It has been argued that the doubts raised about
the successful implementation of the GMP programs
appear to be related to its faulty implementation.

Length/Height

On an average, the ideal length of a full-term infant
at birth is 50 cm. It rises to 60 cm at 3 months, 70 cm
at 9 months, 75 cm at one year, 90 cm at 2 years, 95
cm at 3 years and 100 cm at 4 years. Thereafter, the
child gains little over 5 cm every year until 10 years.
With the onset of puberty, remarkable acceleration
in height gain occurs.

For convenience, you may remember:
Length (cm) at birth 50
Length/height (cm) at 1 year 75
Height (cm) at 2 to 12 years age (years) x 6 +77
Half of the adult height is attained by 2 years in girls
and 2 % years in boys.

Mid parental height (MPH) a good predictor of adult
height, is calculated by the fallowing formula:

MPH in boys =

Fathers height + Mcther's height + 13
2

MPH in girls =

Fathers height + Mother's height — 13
2

For children under 2 years, it is advisable to
measure the recumbent length while the child lies
supine (with legs fully extended at hips and knees
and feet at right angles to legs) in the so-called
infantometer (Fig. 3.5). Such an infantometer may be
fabricated by placing a book vertically at the headend
and another at the footend.

In older children, standing height is measured by
making the child stand against a vertical scale fixed
on a stand or simply against a wall and then marking
the highest point of the vertex on the wall, using the
head piece or simply a book. Make sure that the child
stands comfortably with heels, buttocks, shoulders
and back of the head touching the wall and the feet
parallel. Arms should hang naturally by the sides.
The line joining the upper margin of the external
auditory meatus and lower margin of the orbits
(Frankfort horizontal plane) should be in the plane
parallel to the floor. Try to use a good steel measuring
tape rather than that of a tailor. Now, digital
ultrasonic height measuring system too has become
available.

Weight for Height

It is calculated by dividing actual weight by weight
corresponding to the height and then multiplying the
quotient by 100. A value below 90.5% indicates
malnutrition and above 120% overweight/obesity.

Fig. 3.5: Infantometer. In case this kind of an infantometer is
not readily available, the purpose is served with a fabricated
infantometer employing a book at the head-end and another
at the foot-end of the infant (in lying down posture)



Growth and Development 31

Growth Velocity

Growth velocity is the rate at which the child grows
over a period of time. Beyond the neonatal and
infancy period, rather than weight, it is the height
that is more useful as an indicator of growth,
especially when two measurements are recorded at
an interval of about 6 months. Growth velocity
oscillates around 50th centile.

For determining growth velocity (in other words,
height velocity), height needs to be measured on more
than one occasion over a period of time and the
increment in height divided by the lapse of time in
between. Thus, the formula for growth velocity (GV)
turns out to be:

GV (cm) =
Fathers height + Mother's height - 13
2
Growth velocity index (GVI) is provided as

GVI =

Artual prowth welecihy

Expected growth veloeity for chronologic age < 100

deviation score (SDS) is given as
SDS =

Heighiz(cm) — height (cm) at 50th percentile for age

Standard deviation (SD) of height for age (cm)

Body Ratio

Upper/lower segments ratio (as measured from the pubis)
atbirth is 1.7:1. With the greater increase in the length

Fig. 3.6: Measurement of head circumference

of the legs compared to the trunk, the ratio is 1.3:1 at
3 years; after 7 years and, usually by the age of 10 to
12 years, the ratio becomes approximately 1:1.

Stem stature index refers to the sitting height
(crown-rump length) as a percentage of the total
height or recumbent length. It is 70 at birth, 66 at 6
months, 64 at 1 year, 61 at 2 years, 58 at 3 years, 55 at
5 years and 52 at puberty (SMR-3 for girls, SMR-4 for
boys).

Span is the distance between tips of middle fingers
when the arms are outstretched. It is equal to height
at 10 years. In earlier years, it is 1 to 2 cm less than
the length/height. After 12 years, it is 1 to 2 cm more
than height.

Head

Size Head circumference which represents growth of
the brain, measures 34-35 cm at birth, 41 c¢m at 3
months, 44 cm at 6 months, 47 cm at one year, 50 cm
at 2 years, 51 cm at 7 years and 53 cm at 12 years.

For measuring head size, place the tape over the
occiput at the back and just above the supraorbital
ridges in front (midforeahead) and measure the point
of highest circumference (Fig. 3.6).

Generally speaking, if brain does not develop
normally, as in mental retardation, the head size is
likely to be small. (Fig. 3.7) are photographs of such
a microcephalic baby. Occasionally, however, the

Fig. 3.7: Microcephaly in a one-year-old with multiple
congential deformities

1
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small size of the head may be secondary to premature
union of the skull sutures, the so-called craniosynostosis
(also termed craniostenosis). Large head may be the
result of hydrocephalus, rickets, chondrodystrophy
or syphilis. It may even be as simple a thing as
familial macrocephaly which is just harmless.

Shape A boat-shaped head suggests the
scaphocephaly, asymmetrical the plagiocephaly and
tomb-shaped the oxy- or acrocephaly. Flattened
occiput may be a feature of Down syndrome whereas
frontal and/or parietal bossing, or box-like head is
suggestive of rickets.

Fontanels and Sutures At birth, there are 6 fontanels,
one each anterior and posterior (Fig. 3.8) and 4 lateral
(2 anterolateral and 2 posterolateral). Posterior and
lateral fontanels close fairly early—usually within
tirst few weeks. Anterior fontanel which is of much
clinical value measures 3 x 2 cm and closes between
9 months to 18 months. Early closure may suggest
craniostenosis or primary microcephaly. Late closure
should arouse suspicion of rickets, congenital
hypothyroidism, hydrocephalus, syphilis, protein-
energy malnutrition, etc. Rare causes include
achondroplasia, Apert syndrome, cleidocranial
dysostosis, hypophosphatemia, rubella, prematurity,
IUGR, osteogenesis imperfecta, trisomies and
hypopituitarism. Occasionally, anterior fontanel
patency may be familial.

A truly bulging anterior fontanel may indicate
raised intracranial tension or pseudotumor cerebri.
A depressed fontanel is a sign of significant
dehydration.

Complete ossification of the sutures occurs in late
childhood only, though by 6 months these are closed.
A palpable ridge over the suture site suggests
premature closure as in craniosynostosis. On the other
hand, in hydrocephalus, sutures may be separated.

Worminian bones Soft areas in the occipital region
may suggest wormian bones accompanying
osteogenesis imperfecta, cleidocranial dysostosis,
lacunar skull, cretinism or Down syndrome.

Craniotabes The abnormal softening and thinning
of skull bones may be demonstrated by pressing the
occipitoparietal area of skull with the thumb. There
results indentation (a sort of “give”) like a pingpong
(table-tennis ball). Craniotabes may be present in
prematurity, marasmus, rickets, syphilis or osteo-
genesis imperfecta.

Lambdoidal
suture

Posterior
fontanel
25
g
23
Coronal
suture

Metopic
suture

Fig. 3.8: Skull top, showing fontanels and sutures

Bruit An intracranial sound of venous or arterial
origin on auscultation, particularly in temporal region,
may well be a normal finding or evidence of an
aneurysm or facial hemangioma.

Transillumination is indicated in cases of

hydrancephaly.

Head/Chest Circumference Ratio

At birth, head circumference is larger than chest
circumference by about 2.5 cm. By 6 to 12 months,
both are equal. After first year, chest circumference
tends to be larger by 2.5 cm. By the age of 5 years, it
is more or less 5 cm greater in size than the head
circumference.

For measuring chest circumference place the tape
at the level of the nipple in a plane at right angle to
the spine. Record the measurement in mid-respiration
(Fig. 3.9, Table 3.1). Also see Chapter 11.

Midarm Circumference

Let the left arm hang naturally by the side of body.
Then place the tape firmly but without compressing
the tissues around the upper arm at a point midway
between tip of the acromian and olecranon process
(Fig. 3.10 and Table 3.2). In practice, the measurement
of the upper arm would correspond to the one
recorded at the midpoint. In preschool children,
measurement < 12.5 cm means significant
malnutrition. Also see Chapter 11.
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Table 3.1: Chest circumference (cm) of children under six years

Age in Harvard Percentage of the Reference
Months standard 95 90 85 80 75 70 65 60 55 50
3 40.6 38.5 36.5 345 325 30.5 28.4 26.4 24.4 22.1 20.3
6 431 415 39.2 37.0 34.9 32.7 30.6 28.4 26.2 24.0 21.9
9 46.0 437 41.4 39.1 36.8 345 32.2 29.9 27.6 25.3 23.0
12 473 449 42.6 40.2 37.8 355 331 30.7 28.4 26.0 23.6
15 483 459 435 41.0 38.6 36.2 33.8 314 29.9 26.5 24.1
18 49.2 46.7 44.3 41.8 39.4 36.9 34.4 32.0 29.5 27.1 24.6
24 50.4 47.9 454 42.8 40.3 37.6 35.3 32.8 30.2 27.7 25.2
30 515 489 46.3 43.8 41.2 38.6 36.1 335 30.9 28.3 25.7
36 522 496 47.0 44.4 41.8 39.2 36.6 34.0 31.3 28.7 26.1
42 523 50.2 475 44.9 422 39.6 37.0 34.3 317 29.0 26.4
48 53.4 50.7 48.1 45.4 42.7 40.0 374 34.7 32.9 29.4 26.7
54 54.0 51.3 48.6 459 43.2 40.5 37.8 35.1 324 29.7 27.0
60 54.6 51.9 49.1 46.4 43.7 41.0 38.2 E515! 32.8 30.0 27.3
Boys 66 55.3 525 49.8 47.0 44.2 415 38.7 35.9 33.2 30.4 27.6
72 56.1 55.3 50.5 47.7 44.9 421 39.3 36.5 33.7 30.8 28.0
Girls 66 53.7 51.0 48.3 45.6 43.0 40.3 37.6 34.9 32.2 29.5 26.8
72 54.5 51.8 49.0 46.3 43.6 40.9 38.1 354 32.7 29.9 27.2

Table 3.2: Arm circumference (cm) of children under six years

Agein Wolanski Percentage of the Reference
Months standard 95 90 85 80 75 70 65 60 55 50
Boys 5 121 121 114 10.8 10.2 10.6 8.9 8.2 7.6 7.0 6.4
6 145 138 131 124 11.6 10.9 10.2 9.4 8.7 8.0 7.5
9 158 150 14.2 134 12.6 18.1 11.0 10.2 915 8.7 7.9
12 160 152 144 13.6 12.8 12.0 11.2 10.4 9.6 8.8 8.0
15 161 153 145 13.7 12.9 121 113 10.5 9.7 8.8 8.0
18 157 149 14.1 133 125 119 11.0 10.3 9.4 8.6 7.8
21 16.2 154 14.6 13.7 13.0 121 114 10.5 9.7 89 81
24 163 155 147 13.8 133 12.2 114 10.6 9.8 8.9 8.1
30 164 156 14.8 139 131 12.3 115 10.7 9.9 9.0 8.2
36 162 154 14.6 13.7 13.0 121 113 10.5 9.7 8.9 8.1
42 165 157 15.0 14.0 13.2 12.4 11.6 10.7 9.9 9.1 8.2
438 169 16.0 15.2 14.4 135 12.7 11.8 11.0 10.1 9.3 8.4
54 175 16.6 15.5 149 13.8 131 121 114 10.4 9.6 8.7
60 170 161 153 14.5 13.6 12.8 119 111 10.1 9.4 85
Girls 3 133 2.7 12.0 11.3 10.6 9.9 9.3 8.9 8.0 7.3 6.7
6 14.3 3.6 12.9 12.2 115 10.7 10.0 9.3 8.6 7.9 7.2
9 153 145 13.7 129 12.2 11.7 114 9.9 9.2 8.4 1.7
12 156 148 14.0 133 125 11.7 109 11.7 9.4 10.1 7.8
15 157 149 14.1 133 125 119 11.0 10.3 94 8.6 7.8
18 161 153 145 13.7 12.9 121 113 10.5 9.7 8.8 8.0
21 159 151 14.3 125 12.7 11.9 111 10.3 9.6 8.7 79
24 159 151 144 125 12.8 11.9 11.2 10.3 9.6 8.7 79
30 164 156 148 139 131 12.3 115 10.7 9.8 9.0 8.2
36 159 151 14.3 125 12.7 119 111 10.3 9.6 8.7 79
42 16.3 155 14.7 13.8 131 122 114 10.6 9.8 89 81
48 169 16.0 152 14.8 135 13.7 11.8 11.0 10.2 9.3 84
54 16.6 158 15.1 14.1 134 12.4 11.7 10.8 10.1 9.1 8.1
60 169 16.0 15.2 14.3 135 13.7 11.8 11.0 10.1 9.3 84

Boys & Girls72 173 164 15.6 14.7 13.8 13.0 12.1 11.2 10.4 O15 8.5
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Fig. 3.9: Measurement of chest circumference at the level of
the nipples
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Fig. 3.10: Midarm circumference tape (MAC)
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Skin-fold Thickness

Of the various skin-folds, triceps skinfold is the most
popular. It is recorded by a specialized instrument,
Lange ‘s or Herpenden ’s skin-fold callipers, at the mid-
arm over triceps area on the left side. Hold a fold of
skin between thumb and index finger and measure.

Ratio of total body water and body weight is a
more accurate index of body fat, correlating at about
0.62 with skin-fold thickness (Table 3.3).

Body Mass Index (BMI)

BMI correlates well with the subcutaneous fat and
the total body fat and, yet allows a variation in the

lean body mass. It is given by the following formula:
BMI =

BMI remains constant (15 - 25 kg/met?) up to the
age of 5 years. A BMI > 25 kg/met? points to
overweight and > 30 kg/met? establishes existence of
obesity. A BMI < 15 kg/met? points to malnutrition.

Dentition

It is not a dependable parameter for assessment of
growth since there is a wide variation in eruption of
teeth and its timing. The average age at which first
tooth erupts is 6 to 7 months. The rest of the milk,
deciduous or temporary teeth appear at the rate of one
tooth every month. Thus, the number of teeth in an
infant are: age in months minus 6. By 2% to 3 years
the child has a full set of temporary teeth numbering
20. Generally, the lower central and lateral incisors
erupt earlier followed by first molars, cuspids and
second molars in succession.

Rarely, a baby may be born with an already
erupted tooth (natal tooth). It is harmless as long as
it is not loose and does not interfere with feeding.

Delayed eruption of first tooth (upto as late as 15
months) in a normal child is also seen. Likewise, late
appearance of other teeth may also be there. Among
the possible factors responsible for delayed dentition,
familial and/or racial tendency, poor nutritional
status, rickets and osteogenesis imperfecta are
important. Very infrequently, a child may have an
absolute non-eruption of teeth (anodontid) which is a
classical feature ofectodermal dysplasia.

Discoloration of temporary teeth right from the
start may well be related to ingestion of tetracyclines
by the mother during the third trimester of pregnancy.

There is no truth in the commonly-held belief that
teething causes diarrhea or fever. However, teething
may be responsible for excessive salivation and
drooling, irritability, painful gums and disturbed
sleep. Local application of choline salicylate and an
oral analgesic or a mild sedative should suffice.

The first permanent teeth—the 6-year-molars—
are sometimes confused with the temporary teeth.

Tables 3.4 and 3.5 summarize the pattern of
eruption of temporary and permanent teeth. The
number of temporary and permanent teeth is shown
in Table 3.6.



Growth and Development 35

Table 3.3: Skinfold and MAC

Age Biceps skinfold (mm)
Male Female Male

Birth — — 4.8
1Year 6.5 6.6 10.0
3Years 5.8 6.2 9.5
6 Years 4.6 5.6 7.9
9 Years 4.1 4.2 7.4
12 Years 4.2 4.2 8.0
15 Years 3.8 3.8 7.3

Table 3.4: Temporary (primary) teething
Nil

Birth

Central incisors
Lateralsincisors

6 to 7 months
By 10 months

1to 1% years First molars
1Yato 134 years Cuspids (Canines)
2to 3years Second molars

Table 3.5: Permanent (secondary) teething

Age Eruption

6 years First molars

8 years Central and lateral incisors
9 years Biscuspid (anterior)

10 years Bicuspid (posterior)

11 to 12 years Canines

12 to 13 years Second molars

17 to 25 years Third molars (wisdom teeth)

Table 3.6: Number of teeth

edcbaabcde
edcbaabcde

Temporary 20

87654321 12345678

Permanent  ~g7651351 12345678 e

Bone Age

Bone age means age as calculated from the maturation
and appearance of epiphyses.
An average full-term newborn has the following
5 radiologically demonstrable ossification centers:
¢ Distal end of femur
* Proximal end of tibia
e Talus
¢ (Calcaneus
e Cuboid

Triceps skinfold (mm)

Mid-arm circumference (cm)

Female Male Female
5.0 12.2 12.0
9.6 12.6 12.5
9.9 13.6 13.3
8.2 14.9 14.8
7.8 16.5 16.5
8.1 17.4 18.2
7.4 20.3 20.6

By the age of 6 months, ossification centers for
two carpal bones, i.e. capitate and hamate, appear. It
will be a useful guide to remember that number of
centers at wrist is equal to age in years plus one.
Thus, a child of 2 years should have 3 centers in an
X-ray of wrist.

Box 3.1 gives the recommended sites for bone age
determination radiologically.

Epiphyseal development of girls is consistently
ahead of the boys.

Advanced bone age may occur in thyrotoxicosis,
adrenal hyperplasia, precocious puberty, gigantism,
pseudohypoparathyroidism, acrodysotosis,
leprechaunism and the newly-described syndrome
of accelerated skeletal maturation and relative failure
to thrive. In rheumatoid arthritis and arteriovenous
malformation of a limb, only the affected bone(s) may
show an advanced bone age.

Retardation in bone age is a characteristic feature of
congenital hypothyroidism.

Usually epiphyseal (supernumerary centers,
pseudoepiphysis and notches) and sometimes non-
epiphyseal anomalies may well indicate such
pathologic states a malnutrition encephalopathies,
endocrinopathies. Down syndrome or congenital and
familial structural defects.

Appearance of secondary epiphyseal centers for
various bones and their fusion with the diaphysis
occurs in a standard sequence, forming basis for
assessment of bone age radiologically.

Box 3.1: Recommended sites (for X-ray) for bone age
determination

Newborn Foot and ankle
3-9 months Shoulder

1-12 years Hands and wrists
12-14 years Elbow and hip

1
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LINEAR CATCHUP GROWTH

Monitoring linear catchup growth is of great clinical
importance because of its value in measuring the
efficacy of therapy in impaired growth.

Definition

It is defined as height velocity above statistical limits
of normal (supranormal) for age and/or maturity
during a defined period of time following a transient
period of growth inhibition. Catchup growth is
intended to revert the child to his pre-retardation
growth curve. It is the rapid growth targeted at
making up for the loss of potential tissue.

Remember, catchup growth is not the same as
compensatory growth. The latter is the growth that
occurs after the loss of the actual mass of tissue that
is controlled by a simple feedback mechanism
working on physiological mass. An illustrative
example is that of the liver regeneration following
its partial resection.

In quite a proportion of cases, it is possible to
foresee the extent of likely catchup growth. As for
instance, short periods of growth arrest at a young
age with prompt elimination of inhibitory factors and
institution of suitable therapy usually leads to
attainment of full catchup and potential target height.
Nevertheless, catchup growth is likely to be
significantly less in case of recurrent episodes of
growth inhibitory factors.

Influencing Factors

Principle factors influencing it include:

* Nature, intensity and duration of the causative
growth disorder responsible for retardation in
height.

* Stage of initiation, type, duration, effectiveness
and magnitude of nutritional therapy.

e Stage of growth of the child.

Types

Type 1 It occurs in infancy and childhood. Once the
cause for retardation is removed (say gluten-free diet
in celiac disease), height velocity may shoot up as
much as 4 times the normal for the chronologic age.
The height deficit is, therefore, rapidly eliminated.
Type 2 It occurs in adolescence. Once the cause for
retardation is removed, growth continues for longer

than usual to compensate for the growth arrrest but
there is either little or no increase in height velocity
compared to the mean for chronologic age.

Type 3 It is a mixture of type 1 and 2. Here, once
growth restriction stops an increase in height velocity
and a delay and prolongation of growth occurs.

Operative Factors

Two important factors, namely GH and IGF-1 play
vital role in linear growth which is indeed the result
of recruitment of new progenitor cells from the stem
layer and the number of cell divisions in the
hypertrophic layer. Obviously, the hormonal factors
(especially the somatotrophic axis) and the epiphyseal
growth plate are of paramount importance in catchup
growth.

Yet, the exact modus operandi of regulation of
catchup growth remains unclear.

Tanner’s time tally/neuroendocrine hypothesis
According to this hypothesis, catchup stimulus is
provided by a balance of several hormones released
or coordinated by pituitary.

Growth plate hypothesis According to this
hypothesis, catchup growth is intrinsic to the growth
plate and not to the CNS.

William’s cellular hypothesis There is no single
mechanism that regulates catchup growth. Growth
is a cellular phenomenon in which cell has a program
and a mechanism to recognize its placement in the
program. A dynamic stabilizing mechanism tends to
bring it back to the right course in case it goes astray.
The growth hormone coordinates the tissues and the
organs at the program level.

GROWTH (REFERENCE) STANDARDS:
LOCAL OR INTERNATIONAL?

The question whether the developing countries
should use international growth standards or develop
their own standards for comparison has been
considerably debated.

The argument that all children have same genetic
potential/especially in early years, and their growth
is more influenced by nutrition, illness and
environment rather than by heredity, and that growth
of children of affluent groups in developing countries
compares favorably with that of children in the
developed countries had led World Health
Organization (WHO) recommend use of data collected
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from North American children as the single
international reference standard to replace the earlier
Harvard data. These data were popularly referred
to as 1977 National Center of Health Statistics
(NCHS) data. Following further revision in 2000,
CDC Growth charts and CDC Growth Tables are
remained in use. More recently, in 2006, based on
data on breastfed children, diverse ethnic back-
ground and cultural settings (the participating
countries included India, Oman, Ghana, Brazil,
Norway and United States), the WHO introduced
new growth charts. The WHO recommends their
universal use. The contention behind this
recommendation is that differences in children’s
growth up to 5-year of age are more influenced by
feeding practices, environment and healthcare rather
than genetic or ethnic factor. In other words, children
born anywhere in the world and given the optimum
start in life have the potential to grow within the
same range of height and weight.

PUBERTY (Adolescence)

Puberty or adolescence is defined as the period
during which sexual maturation occurs and the body
assumes final adult shape.

Detailed discussion on adolescence is available in
Chapter 7.

DEVELOPMENT

Development is defined as “acquisition of qualitative

and quantitative skills/competencies in a social

millieu”. It depends on maturation and myelination
of brain. It is a continuous process.

Development of the child is assessed in the
following four areas:

1. Gross motor development: It pertains to control
of the child over his body and is observed in
ventral suspension, supine, prone, sitting and
standing positions.

2. Fine motor and adaptive development: It pertains
to fine coordination of eyes, hand-eye, and
hand-mouth, and skills for manipulation with
hands.

3. Personal/social development: It pertains to
interpersonal and social skills like social smile,
mimicry, waving “bye-bye”, etc.

4. Language development: It pertains to hearing,
sounds, understanding and true speech.

NORMAL DEVELOPMENTAL MILESTONES

Box 3.2 gives the important normal milestones.

Box 3.2: Important normal milestones

Gross motor

Head/neck holding 3 months
Sitting (with support) 5 months
Sitting (without support) 7-8 months
Standing (with support) 9 months
Walking with support 10 months
Crawling/creeping 11 months
Standing (without support) 12 months
Walking (without support) 13 months
Running 18 months
Climbing upstairs 24 months
Riding cycle 36 months
Fine motor

Grasping a rattle

(when placed in hand) 4 months
Reaching out for a bright object

(intentional reaching) 5 months
and grasps it with both hands

(bidextrous grasp)

Holding an object with crude grasp

from palm (palmar grasp) 7 months
Holding a small object

between index finger and thumb 9 months
(pincer grasp)

Personal/social

Social smile 4-8 weeks
Recognition of mother 3 months
Smilig at mirror image 6 months
Waving “bye-bye” 9 months
Playing a simple ball game 1year
Knowing gender 3 years
Language

Turning head to sound (rattle, ball) 1 month
Cooing 3 months
Monosyllables (ma, pa, ba) 6 months
Bisyllables (mama, papa, baba) 9 months
Two words with meaning 1year
Simple sentence 2 years
Telling a story 3 years
Account of recent events 4 years

ASSESSMENT OF DEVELOPMENT

Developmental screening, a brief testing procedure
designed to identify children who should receive
more intensive diagnosis or assessment, is essential
so as to detect abnormal developmental delays. The
most widely used screening for detecting
developmental delays in infancy and preschool years

1
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is by what has now come to be known as Denver
Developmental Screening Test (DDST). For older
children, 3 to 15 years, one may use the development
charts. Remember, assessment of development must
not be confused with assessment of general
intelligence using such tests as Stanford Binet
intelligence scale, Welchsler intelligence scale and
Goodenough draw a man test.

Denver Developmental Screening Test (DDST)

Developed in 1967, DDST assesses development of
infants and preschool children (usually upto 3 years)
in 4 vital areas, namely gross motor, fine motor
adaptive, language, and personal social behavior.
There are 105 items, some of which are indeed difficult
to administer. Moreover, it is inappropriate for
children with mothers who are not having enough
education and has less items related to language. A
short DDST is available but it has got to be followed
by the full DDST subsequently for dependable results.

Denver Il (Modified DDST)

Recently, major revision, modification and

standardization of the DDST has occurred in the form

of Denver II which has 125 items instead of 105. The

major differences from the original test are:

* An 86% increase in language items

e Two articulation items

* A new-category of item interpretation to identify
milder delays

* Behavior rating scale

¢ New training materials

e Higher interrater and test-retest reliability

¢ Designation of “caution” items

¢ Identification of items for which there is a clinically
significant difference between the norms
of one or more subgroups and the composite norms
of the total samples.

Denwver I has following plus points over DDST:

* Auvailability of Denver II Screening Manual

* Availability of Denver II Technical Manual

* Auvailability of a video instructional program and
proficiency test.

Note that it is only a screening test for identifying
children who are not performing as their agemates,
irrespective of the reason(s). It does not measure
intelligence or developmental quotient.

Attempts are being made to produce a short
(abbreviated) Denver-II needing just 5 minutes for
assessment.

Goodenough draw-a man-test is a paper-pencil test
meant for 3-15 year age group. The child scores as
many points as the number of items he inchudes in
his drawing. For every 4 points he is awarded one
year that is added to the basal age (3 years). For
example, eight-year-old who includes 16 items in the
drawing attains a score of 4 years.

His mental age = 3 + 4 = 7 years.
Mental age
= 100
Hence, 1Q Chronologic age *
7
= —x100=
g~ 87
Baroda DST

The Baroda screening test has 25 test items listed
according to child’s age. It is primarily developed
for use of the child psychologists rather than
pediatricians. In order to have a suitable develop-
mental screening test for Indian children, it was
adopted from Baryley development scale by Phatak
from Baroda. The test is relevant for age 0-30 months.
Domains evaluated are gross motor, fine motor and
cognitive. Administrative time is 10 minutes.
Sensitivity is 0.66-0.93; specificity is 0.77-0.94.

Trivandrum DST

This test is based on Baroda norms and has 17 test
items (Table 3.7). It is relevant for age 0-2 years.
Domains evaluated are gross motor, fine motor and

Table 3.7: Trivandrum development screening chart*

Test items 3rd percentile 97th percentile
1. Social smile 0.1 2.7
2. Eyes follow pen/pencil 1.1 3.9
3. Holds head steady 1.1 3.8
4. Rolls from back to stomach 2.7 10.0
5. Turns head to sound of bell/rattle 3.0 5.8
6. Transfers objects hand to hand 41 7.0
7. Raises self to sitting position 5.8 11.0
8. Standing up by furniture 6.3 11.0
9. Fine prehension pellet 6.7 10.9

10. Patacake 6.7 12.7

11. Walk with help 7.7 13.0

12. Throws ball 9.5 16.7

13. Walk alone 9.9 17.7

14. Says two words 11.2 19.1

15. Walks back wards 12.2 19.5

16. Walks upstairs with help 12.2 244

17. Points to parts of a doll (3 parts) 15.3 24.3

* Please also see chart in IAP Health Records attached with this chapter
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cognitive. Administrative time is 5 minutes. Validity
and specificity are 0.67 and 0.79, respectively.

Other Development Screening Tests

These include Gessell DST, Bayley DST, Woodside
DST, developmental profile (DP-II), cognitive
adaptive test/clinical linguistic auditory milestone
scale (CAT/CALMS), early language milestone scale
(ELM) and Vineland social maturity scale.

APPROACHES TO DEVELOPMENTAL
SCREENING

* Informal screening It aims at correctly identify
children with subtle developmental delays
through informal screening methods such as
observations during routine pediatric checkup
and obtaining information from parents about
their concerns concerning child’s developmental
milestones at various ages.

* Routine formal screening It consists in systematic
developmental screening of all children
with the help of standardized screening instru-
ments. This approach is neither feasible nor
cost-effective

* Focused screening It comprises developmental
screening in the following situations
- Children whose parents and/or teachers

suspect developmental problems

- High-risk neonates (for developmental delay)

as per Table 3.8.

The guidelines for developmental screening are
summarized in Table 3.9.

In nutshell, the pediatrician should rely on a
combination of clinical judgement, based on history,
physical examination and office observations, parental
concerns, and formal screening test to identify
children with developmental disability. Once
identification of developmental delay has been made,
early treatment and intervention must begin before
it affects the functioning of the child and the family.

Table 3.8: High-risk neonates (for developmental delay)
in need of focused developmental screening

Very LBW infants

Neurologic conditions: IVH (Grades 3 & 4), HIE, Apgar score
0-3 atlO, 15 and 20 minutes, periventricular leukomalacia,
meningitis, persistent seizures, apnea beyond term

¢ Hyperbilirubinemia

e Septicemia.

Table 3.9: Guidelines for developmental screening

¢ Screening instrument should be
Reliable
Culturally relevant
Used only for specified purpose
® Multiple sources of information should be used.
® Developmental screening should be done only by trained
personnel
e Screening should be on a recurrent and periodic basis
¢ Family members should be part of the screening process.
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CHAPTER

FAILURE TO THRIVE (FTT)

Defintion

The term, failure to thrive (FTT), is applied to infants
and young children (usually up to the age of 2-3 years)
who show failure of expected weight gain and striking
lack of wellbeing. It is a descriptive and not a
diagnostic term. The essential component in FTT is
sluggish weight gain. However, sluggish length/
height gain and/or development may accompany it.

Many authorities believe that the term is more or
less synonymous with the psychosomatic growth
failure or maternal deprivation syndrome.

Etiology

Experience has demonstrated that by far the most
common cause of failure to thrive is poor nutritional
intake and feeding problems. A careful history would
elicit this and also poverty, ignorance and conflict in
the family. Thus, parental neglect too operates a great
deal in its causation.

An important cause in developing countries is the
one or more types of intestinal parasites infesting the
child’s gut.

Yet another factor is the relatively common
occurrence of tuberculosis in our infants and children.
Besides this, failure to thrive may well be because of
several other organic (usually chronic) diseases. For a
comprehensive list, see Table 4.1.

Clinical Features

The infant is underweight for age (usually < 3rd
percentile) (Fig. 4.1). He may appear small in size with

Growth Disorders
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Table 4.1: Etiology of failure to thrive (FTT)

Extrinsic causes

Poor dietary intake: Maternal malnutrition, LEW, erratic
feeding practices

Social and emotional deprivation: CAN, inadequate infant-
mother bonding, unwanted child, parental disharmony,
inexperienced or psychopath mother

Intrinsic causes

Malabsorption: Celiac disease, cystic fibrosis, lactose
intolerance

Intestinal parasitosis: Giardiasis, ascariasis

Persistent vomiting: Pyloric stenosis, GERD

Metabolic: Galactosemia, diabetes mellitus, congenital adrenal
hyperplasia

Chronic illnesses: Congenital heart disease, asthma, ICC

expressionless facies, poor gross motor activity,
delayed vocalization and poor response. He tends to
remain absorbed in thumb-sucking.

Beyond infancy, the child is underweight, thin and
inactive.

Diagnosis

It is based on good history, physical examination and
growth chart.

Treatment

After preliminary screening, including meticulous
stool microscopy on at least three successive days, the
child should be put on trial of feeding for a minimum
of two weeks. If workable, it should be done after
admitting the child to the hospital. During this period,
you must make sure that the child gets enough food.
At the same time, intestinal parasites, if detected in
the stools, should be treated.
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Attention should be directed to the emotional needs
of the child and in improving parent-child relationship
as also in removing the conflicts.

If this line of management yields unsatisfactory
results, the child needs to be further investigated on
rather sophisticated lines for the exact etiologic
diagnosis.

Long-term Sequelae/Consequences

1. Growth retardation
2. Developmental retardation
3. Learning difficulties.
Risk of long-term consequences is more in

¢ Nonorganic FTT
* Organic FTT where etiologic diagnosis and
appropriate treatment is delayed.

THE CHILD WITH SHORT STATURE

Deflation

Short stature is defined as length/height

* below 3rd percentile for age, or

e below more than 2 standard deviations (SD) of
mean forage.

In addition, the height velocity is usually < 25th

percentile for age.

Etiology

Short stature is a common pediatric problem. Most
enlightened parents are keen to know if their child,
who had not been keeping pace with the healthy peers
of his age, “is heading for dwarfism.” Obviously, the
doctor must evaluate the child fully, bearing in mind
that a large number of etiologic factors can lead to short
stature.

Table 4.2 gives etiologic classification of short
stature.

Short stature may be primary or secondary. Primary
short stature is usually due to an intrinsic defect in
the skeletal system as a result of some genetic or
prenatal damage (say, IUGR). Here, potential for
normal bone growth is impaired though skeletal age
is unaffected. Main effect is on diaphyseal growth.

Secondary short stature is characterised by
impairment of bone age and height to the same extent.
Here, the potential for reaching the adult height is
subject to availability of proper treatment.

Table 4.2: Causes of short stature

A. Proportionate Short Stature

Normal Variants

Familial

As a result of unknown genetic factor(s); runs in family
members of varied generations.

Constitutional

Delayed skeletal growth, “less height” for chronologic age
(child looks all right for his weight, however) and delayed
puberty are the characteristic features. These children—once
they cross the early childhood—finally reach normal adult
height.

Prenatal Origin

IUGR: Maternal diabetes, toxemias, infections, teratogens
(alcohol, nicotine, etc)

Dysmorphic syndromes: Silver-Rousell syndrome
Chromosomal anomalies: Turner syndrome, Down syndrome
Postnatal Origin

Nutritional

Malnutrition spread over a prolonged period (Fig. 4.2)
Organic Diseases

Gastrointestinal: Malabsorption syndrome in the form of celiac
disease, endemic tropical sprue or cystic fibrosis of pancreas,
heavy intestinal parasitism, cirrhosis of liver, congenital
megacolon.

Cardiovascular: Congenital heart disease, rheumatic heart
disease.

Respiratory: Pulmonary tuberculosis, bronchial asthma,
bronchiectasis, cystic fibrosis of pancreas. Hematologic: Chronic
anemia (IDA, thalassemia)

Endocrinal: Pituitary dwarfism, hypothyroidism,
hypogonadism, Dysmorphic syndromes precocious puberty,
pseudohypoparathyroidism, diabetes mellitus. Cushing
syndrome, Laurence-Moon-Biedl syndrome, Frohlich
syndrome.

Renal: Renal rickets from chronic renal failure and tubular
disorders

Chronic Infection

Tuberculosis, malaria, syphilis, heavy parasitic infestation,
H. pylori infection.

Drug Induced

Prolonged use of anabolic steroids or corticosteroids.
Psychosocial

Emotional deprivation, parental neglect, CAN.

Primordial

As a result of intrauterine factors that cause low birthweight.
B. Disproportioinate Short Stature

Short limbs

Congenital hypothyroidism, achondroplasia (Fig. 4.3),
osteogenesis imperfecta, amelia, rickets

Short trunk

Mucopolysacchridoses (gargoylism, Morquio disease), caries
spine, hemivertebrae

Rickets
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Fig. 4.2: Short stature in a child with acute on chronic PEM
(nutritional dwarfing) against a control (both 5%-year-old)

Diagnostic Approach

Ealuation should be based on a good history and
physical examination, routine investigations, bone age
and study of growth rate. Hormonal studies and
karyotyping are needed in selected cases.

In anthropometry, height velocity is more useful than
a single recording of the height. It is calculated from
at least two accurate readings at a gap of 6 months
(preferably one year). A velocity of less than 4 cm per
year between 5 years of age and adolescence is
considered pathologic. For younger children, it varies
with age: 15 cm for 0 to 6 months, 7 cm for 6 to 12
months, 10 cm for 1 to 2 years, and 5 cm for 2 to 5 years.

Body proportions are considered to be most accurate
index of height. Upper segment/lower segment ratio
is increased in hypothyroidism and short-statured
dwarfism (achondroplasia).

Measurement from midfinger tip to midfmger tip
(span) is case of fully outstretched arms and hands is
increased (more than height) in spondyloepiphyseal
dysplasia (Morquio disease).

Measuring parents” height is of value. The so-called
midparental height, a genetic component, gives the
subject’s target height. It is determined as mean of

Fig. 4.3: Dispraportionate short statuse in a child with
achondropasia. Note the short extremities (maximum brunt on
proximal segment i.e. rhizomelia)

father and mother’s heights plus 13 in case of boys
and minus 13 in case of girls.

If weight is less proportionally reduced than height,
nutritional deprivation must be seriously considered.
On the contrary, if weight is nearly normal but height
is significantly less, hypothyroidism must be seriously
considered. Growth hormone deficiency and
hypercorticism also figure in the differential diagnosis.

Pubertal staging is done by Tanner’s classification
(Chapter 7).

Children with delayed puberty and short stature
should arouse suspicion of sex chromosomal anomalies
such as Turner syndrome. Here stature, despite timely
onset of puberty, is likely to end up with short stature.
In “late maturers”, both short stature and delayed
puberty coexist. These latematurers ultimately attain
better heights compared to early-maturers.

Bone age, assessed through radiologic examination
of certain bones and then comparing the appearance
and fusion of epiphyseal centers with standard normal
radiographs for different ages, is of considerable value.
In infancy, knee, wrist and hand and in later years
elbow, wrist and hand are appropriate sites.

With the availability of assessment mentioned so
far, the following guidelines are suggested:

1
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¢ If height age falls within 2 years of the chronologic
age, the subject need not be considered to have
short stature.

¢ If height age is less than the chronologic age and
the bone age equal to height age, slow growth—in
other words constitutional delay—is the likely
cause of short stature. In this situation, the child
may well to attain his normal height subsequently.

o If the height age is less than the chronologic age
and the bone age equal to chronologic age, genetic
short stature is the diagnosis. Such a child has short
parents and is likely to remain short.

¢ Ifbone ageisless than chronologic age, one should
consider constitutional growth retardation,
hypothyroidism, malnutrition, growth hormone
deficiency and chronic systemic disease as the
cause of short stature. Besides radiology and
routine investigations, including meticulous stool
examination on at least 3 successive days, it should
be ascertained if there is need for intensive workup.
The indications for such a workup include.
— Heightover 25D less than the mean for that age
— Growth(height) velocity less than 4 cm per year
— Growth centile showing subnormality in

relation to family stature (midparental height)

* Inappropriate bone age compared to height age
and actual (chronologic) age
— Existence of characteristic features of an

endocrinal cause or a syndromal state, .

Specific investigations include:

* Buccal smears

* Thyroid function tests

¢ Somatomedin-C measurement

e Cortisol, LH, FSH, PRL, testosterone, estrogen
levels

¢ Urinary iodine levels

¢ Complete karyotyping

* Malabsorption studies

* Renal acidification test

¢ Urinary aminoacidogram

¢ Imaging studies like ultrasound, CT scan (pituitary,
adrenals, pelvic organs).

Management

Management depends on the underlying cause
(Table 4.3). Even if no treatable cause is found, the
situation should be explained to the parents.

Table 4.3: Line of treatment in short stature

General: Good balanced diet, wormicidals, hematinics, zinc
Growth hormone deficiency: Replacement therapy
Hypothyroidism: Replacement therapy

Turner syndrome: Low dose estrogens, anabolic steroids
Systemic diseases: Specific therapy

Idiopathic (ISS): Zinc supplementation

Skeletal dysplasia: Limb lengthening surgery possible though
expensive and risky.

Familial and TUGR: No treatment

Only established indication for growth hormone
therapy is growth hormone responsiveness in
cases of:

1. Biochemical GH deficiency supported by
stimulation test(s), after thyroid function has been
shown to be normal, plus slow growth velocity,
and

2. Slow growth velocity in idiopathic short stature.

Today’s genetically-engineered GH i.e.
recombinant human GH (rhGH) therapy costs US $
4000 to 8000 (Rs. 162 thousand to 324 thousand). It is
mandatory to start such a therapy before 11 years of
age for attaining the optimal height. Recombitant GH
is administered in a daily dose of 0.1 unit/kg (SC),
preferably at night, until adult height is attained.
Usually height gain is 10-12 cm in first year and 6-8
cm every year subsequently. More recently,it has been
advocated that GH therapy should preferably be
monitored by insulin-like growth factor-1 (IGF-1) to
ensure safety and efficacy of GH. Excess GH and IGF-
1 exposure and malignancy are known risks of GH
therapy.

OBESITY

Despite overwhelming problem of nutritional
deficiencies in India and other developing countries,
obesity too is encountered, especially among the
infants and children of the elite who ape the lifestyle
of the west. The topic is discussed in Chapter 34, on
Pediatric Endocrinology.

FURTHER READING
Articles/Chapters

1. Bodhankar U, Girish M. The child with failure to thrive.
In Gupte S (Ed): Textbook of Pediatric Nutrition. New Delhi:
Peepee 2006:335-339.



Growth Disorders 45

2. Chawla A. Failure to thrive. In Gupte S (Ed): Pediatric 5. Zargar AH. Short stature. In Gupte S (Ed): Recent Advances

Gastroenterology, Hepatology and Nutrition. New Delhi: in Pediatrics (Special Vol 13: Pediatric Endocrinology). New
Peepee 2008. Delhi: Jaypee 2004:49.
3. Palwlikowska-Haddal A, Cohen P. Editorial: Advances
in pediatric growth hormone therapy: IGF-1-based dosing.
Indian Pediatr 2006;43:577-581. Book/Monograph
4. Park P, Cohen P. The role of insulin-like growth factor-1
monitoring in growth hormone-treated children. Harm Res 1. Loveleen CE. Disorders of Stature. Boston: Acsdenicia

2004,62:59-65. Williams 1999.



CHAPTER

1

DEVELOPMENTAL DELAY

Definition

If the child fails to attain the key milestones by the
expected age (which is a range rather than a fixed
point), he is said to suffer from developmental delay.
Around 10% children are estimated to suffer from
developmental delay. For average ages at which
various developmental milestones are attained, see
Chapter 3 (Growth and Development).

Causes (Table 5.1)

Table 5.1: Causes of developmental delay

Bad obstetrical history: Abortion/miscarriage

Maternal illnesses during intrauterine life: Toxemias,
infections (TORCH/STORCH)

Perinatal problems: Obtetric complications, HIE, LBW/
prematurity, multiple pregnancy, neonatal

seizures, IVH, septicemia, meningitis, kern icterus,
Nutritional Factors: Chronic PEM

Social Factors: Poor socioeconomic status, teenage mother,
mentally retarded parent(s)

Organic Disorders: Genetic disorders ( PKU), chromosomal
aberrations (Down syndrome, Turner syndrome), blindness,
deafness, post-meningitis/encephalitis sequelae

Diagnosis

Early recognition of developmental delay by simple
methods is important. Detailed examination can be
carried out later to find its cause. Some developmental
disorders (say CP) may be picked up in infancy per se.
Speech disorders, hyperactivity and emotional
disturbances usually need waiting for 3-4 years and
learning disabilities till schooling begins.
For developmental screening, see Chapter 3.

Developmental Disorders
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Management

The following measures of “early stimulation” help
many infants and children to grow out of the
suspected developmental delay:

¢ Playing with him

* Giving him toys for manipulation

* Putting up efforts to make him sit, stand and walk
¢ Showing him bright catchy objects

e Talking to him; provoking him to speak

* Encouraging him to interact with others.

LEARNING DISABILITY (DYSLEXIA)

The term denotes “a disorder in one or more of the
basic processes involved in understanding or in using
language (spoken or written), that may manifest itself
in an imperfect ability to listen, speak, read, write, spell
or to do mathematical calculations. In other words,
this is a disorder that interferes with child’s ability to
store, process or reproduce information. The disability
may be mild enough to remain undetected throughout
life. The celebrities Edison, Einstein and Leonardo da
Vinci reportedly suffered from dyslexia and yet made
it “big” in their fields.

Etiology

Genetic predispositions appears to play an important
role. First degree relatives with learning disability,
prenatal cigarette exposure, lead exposure and PEM
are risk factors.

A large proportion of the children have had
delayed speech and language development.

There is no organic brain lesion in most of the cases.
Likewise, socioeconomical, cultural, environmental
and educational factors as also other disabilities are
not the primary cause.
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Classification

A. Global: All aspects of learning are affected because
of low IQ
B. Specific
1. Reading disorder
2. Mathematical disorder
3. Disorder of written expression.

Clinical Features

Child’s performance remain behind his actual
potentials though his intelligence is by and large within
normal limits. This results in poor scholistic achieve-
ments and even failures. Major manifestations are:
¢ Difficulties in acquiring and using language:
— Reading and writing letters in the wrong order.
— There is directional confusion as well as
confusion regarding capital and small letters.
¢ Difficulties in learning to speak.
¢ Difficulties in learning letters and their sounds
¢ Difficulties in memorizing number facts.
¢ Difficulties in learning foreign languages.
 Difficulties in correctly doing math operations.

Diagnosis

Discrepancy between potential (ability, IQ) and
achievement, resulting in underachievement,
especially in reading, is the most important clue.

History It should enquire into prenatal, perinatal
or postnatal factors contributing to learning disability.
Information with respect to marital disharmony,
unrealistic expectations from the child, sibling rivalry,
discrimination and emotional trauma should be
sought.

Physical examination It should exclude any
neurological deficit, hearing and visual loss.

Investigations These include screening for hearing,
vision, speech and psycho-educational status.

Treatment

A multidisciplinary approach, involving the class
teacher, remedial teacher, parents, social worker,
pediatrician, psychologist and, if warranted, even a
psychiatrist, is important in managing the learning
disability. The teaching curriculum is adjusted and
specific teaching materials employed to help the child
explore his optimal learning potential. For reading
disability, the child should be taught:

* to break the spoken words into smaller units of
sound

¢ that letters on the page represent these sounds

¢ that written words have the same same number
and sequence of sounds as heard in spoken words

* Pheneme awareness

Additional helpful measures include:

* Practice in reading stories is useful.

¢ Computers with spelling checker

e Tape-recorders

* Recorded books

* Oral rather than written examination

* Drug therapy for comorbidity such as emotional
problems, hyperactivity and enuresis.

ATTENTION DEFICIT HYPERACIVITY
DISORDER (ADHD)

It is defined as hyperactivity, impulsiveness and
inattentiveness inappropriate for age. Boys suffer
thrice compared to girls.

Classification

Class I: Hyperactivity, impulsiveness and inattentive-
ness (most common)

Class 1I: Hyperactivity and impulsiveness only

Class III: Mainly inattentiveness (uncommon).

Etiology

The cause is not precisely known though brain
damage, prematurity, low birthweight, and
psychosocial and genetic factors have been blamed.
An interaction between biologic (genetic endowment)
and psychosocial factors appears to be the cause. Of
course, clinical expression is influenced by child’s
environments. Problems of attention and learning
difficulties may well be secondary to frustration.

Diagnosis

It is mainly clinical. At least 6 symptoms of
hyperactivity-impulsiveness or inattentiveness are
required (Box 5.1). Lead toxicity, IDA, thyroid
disorder, CAN, substance abuse (phenobarbital,
vigabatrin), mild mental retardation, mood and
anxiety disorder, schizophrenia, learning disability, etc
should be excluded. Only role of investigations is to
rule out other disorders.
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1 Box 5.1: Diagnostic criteria in ADHD
Inattention

At least six of the following criteria for a minimal of six months:
1. Often fails to give close attention to details or makes
careless mistakes in school work or other activities.

2. Often has difficulty in sustaining attention in taks or play

activity.

3. Often doesn’t seem to listen where spoken to directly.

4. Often doesn't follow through instructions and fails to finish

schoolwork, chores, duties in workplace (not due to
oppositional behavior or failure to understand instructions).
Often has difficulty in organizing tasks and activities.

6. Often avoids, dislike, or is reluctant to engage in tasks
that require sustained mental effort (such as schoolwork
or homework).

7. Often loses things necessary for talks or activities, e.g.
toys, school assignments, pencils, books, tools, etc.

8. Often easily distracted by extranuous stimuli.

9. Often forgetful in daily activities.

Hyperactivity/Impulsivity
At least six of the following criteria for a minimal of six months:

1. Often fidgets with hands or squirms in seat.

2. Often leaves seat in the classroom or other situations in
which remaining seated is expected.

3. Often runs about or climbs excessively in situations in
which it is inappropriate.

4. Often has difficulty in playing or in engaging in leisure

activities.

Often “on the go” or acts as if “driven by a motor”.

Often talks excessively.

Impulsivity

Often blurts out answers before questions have been

completed.

Often has difficulty awaiting turn.

10. Often interrupts or intrudes on others, e.g. bursts into
conversation or games.

or
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Management
Tutoring

Management aims at tutoring the child to acceptable
behavior and at his training with patience and
understanding through behavioral and psychosocial
therapy aimed at the child, the parents and the school.
The program must involve close coordination among
parents, teachers and psychologist.

Pharmacotherapy

Stimulant drugs such as methylphenidate (Rit, alin),
dextroamphetamine, magnesium pemoline, and tricy-
clic antidepressants (imipramine, desipramine), alpha-
adrenergic agonists (clonidine) and phenothiazines
(diphenhydramine, thioridazine) are efficacious and
are strongly recommended.

Nonstimulant drug, atomoxetine, has been
recommended as a preferred drug for

Adolescent ADHD and

ADHD with comorbidities and contraindications

to stimulants.

It acts by increasing norepinephrine and dopamine
levels, especially in the prefrontal cortex.

Prognosis

Prognosis is favorable, many children doing well in
adulthood if they are properly employed. The presence
of aggression in childhood is a predictive symptom of
adult psychopathy in the form of sociopathy, hysteria
and alcoholism.

AUTISTIC SPECTRUM DISORDERS (ASDs)

ASDs/Pervasive developmental disorders (PDDs)
include autism, Asperger’s syndrome and Rett’s
syndrome and are characterized by the three major
features, namely:

1. Impaired social interaction
2. Impaired communication
3. Impaired imagination.

Asperger’s disorder is characterized by impaired social
interaction though communication and cognitivre
function are preserved. The child interacts with others
but in an inappropriate way. He aproaches others in
endless monologues on a topic of interst to him but
without appreciating that the other party is disinterested.

Rett’s syndrome is characterized by regression of
motor milestones and language (after 1 year of age;
invariably in females), ataxic gait or fine tremors of
hands, sighing respiration with intermittent apneic
spells, repetitive hand-wringling movements and
autistic behavior. Also, see Chapter 23 (Pediatric
Neurology).

Autism is a complex developmental disability
appearing in first 3 years of life. It is a sort of poorly -
understood psychosis in which the child is highly
withdrawn and seemingly living in an isolated world
of his own with complete failure to react to other
people, communication problems, extreme aloofness
and obsessive desire for sameness in routine and
surroundings. In addition, there may be mental
retardation, seizures or learning disabilities. Autism
is not caused by bad parenting.

The following details pertain to autism.



Developmental Disorders 49

Epidemiology

Prevalence of classical autism is estimated to be
around 4-5 in 10,000 population. Most cases are first
born or late born (fourth or more in sibling rank). Boys
suffer more often than girls.

Etiology

Various hypothesis about its etiology include:

* Genetic predisposition in view of its occurrence in
pairs of identical and fraternal twins. Sueceptibilty
locus is on long arm of chromosome 13 Ind 17.

* Neurologic theory in the form of damage to
reticular formation of brainstem about fifth week
of intrauterine life (rubella), leading to “a window
of vulnerability” for autism.

* Organic theory, based on abnormal brain rhythms
in EEG, bames a neurologic dysfunction
(PKU, infantile spasms, herpes simplex encephalitis)
as the cause of autism.

¢ DPsychological theory that totally blames parents
for autism in the child is not widely accepted

Clinical Features

The autistic child may have an organic brain disease
as in blindness, deafness or mental retardation, or from
emotional deprivation. He may, however, be of
normal intelligence, some gifted with “islands of
brilliance”. The child’s potential is masked and not
low or absent.

The child takes no interest in environments and is
negativistic. He fails to develop normal relationship
with others, including his mother, and does not react
to a situation in an expected manner. Lack of eye
contact, facial expression and gestures is missing.
Speech is either poorly developed or not developed
at all. About 60% patients develop highly
individualized language.They insist on following
same routine everyday. Some children may be
attracted by spinning or rotating objects. Response to
stimuli may also be unusual.

Seizure are more likely in autistic children.

Diagnosis

Early identification, based by and large on clinical
grounds, is of paramunt importance. Role of
investigation is limited to determining the existence
of predisposing or accompanying factors.

Management
General

The cornerstone of management is to establish contact
and communication with the child so as to prevent
him from sliding into utter isolation. Providing a
structured predictable environment employing play,
language therapy and interpersonal exercises helps.
It should revolve around the following three strategies:

1. Management of abnormal behavior (behavior
modification)

2. Help for the family

3. Arrangements for educational and social services.

Pharmacothrapy

There is no medication to treat autism as such.
However, specific symptoms (aggression, temper
tantrum) may warrant medication.Neuroleptics
(olanzapine, risperidone), dopamine antagoists
(haloperidol) may be selectively employed to relieve
comorbidity.

Prognosis

Prognosis is guarded. Only a small proportion of the
children grow up to acquire language and social skills
and have self-sufficient (independent) existenc in the
community. Most end up in institutions sooner or later.

ENURESIS (BEDWETTING)

The term, enuresis, denotes normal urinary bladder
emptying at a wrong place and time at least twice a
month after the age of 5 years.

Nocturnal enuresis refers to bedwetting. It is a fairly
common pediatric problem, occurring in about one-
fourth of children, and is a potential cause of
embarrassment to the child as well as the parents. A
proportion of the children suffering from this disorder
may wet their garments during waking hours as well.
Boys suffer more often than girls. Remarkable familial
pattern is observed.

Clinical Features

Two clinical types are recognized: primary (persistent)
and secondary.

In the primary (persistent) enuresis, the child has
never been dry at night. It is usually the result of erratic
bladder training either by parents who are overanxious

1
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for prompt control, or those who are not reasonably
close to the child’s needs, or chronic psychological

of

lumbosacral spine, ultrasonography, voiding

cystourethrogram and urodynamic studies are often

stress not related to bladder training. required.
Secondary (regressive) enuresis is characterized by
initial control of bladder that later gets disrupted by Treatment

stressful environmental events like marital conflict,
death, arrival of a sibling, or shifting to a new house.
It is usually intermittent and transitory.

Four types are recognized based on daytime

symptoms:

Type I: Monosymptomatic nocturnal enuresis’
Type II: Diurnal enuresis without daytime
frequency

Type III: Nocturnal enuresis with daytime
frequency

Type IV: Nocturnal diuresis with daytime
frequency and voiding dysfunction

Etiology

The causes are:

i.

ii.

iii.

Psychologic enuresis may be a manifestation of
family conflict and maladjustment, e.g. too strict
parents, rejection, sibling rivalry, etc. An erratic
handling of the problem by the parents causes
further anxiety to the child. His condition,
therefore, gets more aggravated,

Too late, too early or improper training by the
parents regarding the bladder control is also an
important factor in the causation of bedwetting.
Physical factors like threadworm infestation,
genitourinary infections, anatomic defects, etc.

least, associated emotional factors, together with a
complete physical examination. Intestinal parasitosis,

A prompt treatment is essential or the child may
continue to have enuresis plus added emotional
problems in adolescence. Treatment is, as a rule, not
required before 6 years of age.

If the underlying disease is detected it should be

treated.

L

In others, treatment consists of:
Psychotherapy and training
modification) in the form of:

a. Reassurance to the parents and the child.
Parents should be told to encourage the child
in having dry nights. In fact, they should offer
special pat and even reward on occasions
when the child does not wet the bed.

b. Restriction of too much of water and drinks at
bed time and insisting on his voiding before
retiring.

c.  Waking him up once or twice to void during night.

d. Rewarding the child for the dry nights (which
should be charted on a calendar) assists in
enlisting the cooperation of the child.

e. Discouragement of punishment or humiliation
of the child by the parents.

f. Ridicule by siblings and friends should not be
allowed. Parents need to spend at least half
an hour of quality time with the child.

(behavior

may be responsible for enuresis in some cases. II. Bladdgr—strengthening exercises. This ir}clqde
emptying the bladder before sleeping, drinking
In both types (primary and secondary), an organic large quantity of water during daytime and holding
pathology is present in less than 5% cases. Dysuria, urine as long as possjble iand practise repeatedly
frequency, straining, dribbling, gait disturbances and starting and stopping the stream in the flush.
poor bowel control suggest an underlying organic III. Using an electric alarm (buzzer) device which is
cause. designed in such a way that the child wakes up as
soon as he is about to wet the bed. The device is
Diagnosis based on the condition reflex response.lt consists
] ] ] ) ] ) of a sensor fixed to child’s underwear and an alarm
This should include a detailed interview with the placed at bedside.
parents as well as the child to find the etiologic or, at [y Drugs

Imipramine hydrochloride, 0.9 - 1.5 mg/kg/day
(O) at bedtime for 3-6 months, gives good

especially threadworm, genitourinary infection and
anatomic defects should be excluded.

Urine analysis and urine culture should be
performed at the initial visit to exclude UTI. An X-ray

results.It acts by altering the arousal-sleep
mechanism. The success rate considerably
improvesifitis supplemented with a small dose
of diazepam.
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Anticholinergic agent, oxybutinin, 10-20 mg/day
(O), for 3-6 months, is useful for daytime enuresis with
urgency and urge incontinence. It acts by reducing the
uninhibited bladder contractions.

Desmopressin(DDVPj, which is a synthetic
antidiuretic agent, is a relatively expensive modality
for enuresis. The basis for use of this drug is that
immediate triggering factor for enuresis is the
overdistended bladder resulting from reduced
secretion of the ADH rather than the abnormal bladder
capacity or function. Itis given in full dose (10-40 meg/
day) as spray until child is dry for 28 successive nights.
Threafter, dose is tappered over 3 weeks period.

At times, a combination of modalities (say electric
alarm device plus drug therapy) works best.

The pediatrician must also develop a positive
relationship with the child to allay feeling of guilt,
resentment or shame. He should motivate the child
for “independent control”.

CEREBRAL PALSY (CP)

CP is a form of chronic motor disability which is
nonprogressive, nonfatal and yet noncurable and
results from damage to the growing brain before birth,
during birth, or after birth. Convincing evidence is now
available to show that birth asphyxia, earlier believed
to be a leading cause of CP, is, in fact an uncommon
etiologic factor in this entity. Current thinking is that

roots of pathogenesis of CP may well be in the
developmental biology. For details, see Chapter 23
(Pediatric Neurology).

BEHAVIORAL PROBLEMS

See Chapter 6 (Child Psychiatry and Behavioral
Problems).
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CHAPTER

]

INTRODUCTION

The field of child psychiatry primarily deals with
identification and handling of the emotional,
behavioral and developmental disorders of childhood.
Its knowledge in case of a pediatrician is of particular
importance, at least for two reasons. First, his first
contact with the child and his parents and the
subsequent contacts uniquely contribute to evaluating
the development of the child and advising the parents
about his upbringing. Secondly, it is vital for him to
identify psychosocial or psychotic problems not only
for managing these but also for seeking psychiatric
consultations as and when indicated. Symptoms in
childhood psychiatric disorders are subtle and are
likely to be passed off as normal variants. Even in frank
cases, parents are reluctant to consult a psychiatrist
due to social taboos. No doubt, the field of child
psychiatry helps him to understand the child through
and through as a living, acting, feeling, and choosing
being. He is unlikely to fulfill this function completely
and earnestly without the knowledge of fundamentals
of child psychiatry.

PSYCHIATRIC DISORDERS: AN OVERVIEW

Classification of psychiatric disorders in children
remains debatable. The following classification
represents the current state of consensus among the
pediatricians and psychiatrists actively involved in the
field:

* Adjustment reactions

* Behavioral problems

Child Psychiatry and
Behavioral Problems

Suraj Gupte, Tejinder Singh

* Special Symptoms

¢ Childhood neurosis

¢ Childhood psychosis

* Organic brain syndrome
* Mental retardation

The term, adjustment reaction, is applied for the
disorders that are benign and temporary-
developmental maladjustments which regress with
proper care and support. Transient feeding problems,
disobedience, stealing, lying or truancy are some of
the examples of adjustment reactions. The cause is
usually a disturbed family relationship

The term, behavioral problems, refer to disorders
that represent significant deviation from the normal
behavior (vide infra).

The term, neurosis, means disorders that have
anxiety and distress as common denominators.
Neurosis has a clear onset and is somewhat more
severe and pathologic than the so-called “adjustment
reactions” already defined. It is classified as anxiety
neurosis, depressive neurosis, hysterical neurosis,
phobic neurosis (school phobia, fear of an external
object or situation), and obsessive-compulsive
neurosis.

In psychosis, a serious and presumably organic
brain disorder, there is clearcut loss of contact with
reality. It may be of early onset (infantile autism,
pervasive developmental disorder) or late onset
(childhood schizophrenia, symbiotic or interactive
psychosis).

The term, organic brain syndrome, denotes
disordered functioning of personality affecting the
individual’s subjective life or his relations with others
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as well as his capacity to adapt to society. There is
always an organic diffuse involvement of the brain.
The so-called “attention deficit hyperactivity disorder”
(ADHD), earlier called “minimal brain damage (MBD)
syndrome”, belongs to this category.

Mental retardation is characterized by limitation
in performance that follows considerable impairment
in measured intelligence and adaptive behavior.
Children with an IQ of less than 83 fall under this
heading. For details see Chapter 23 (Pediatric
Neurology).

Under ideal conditions, the best place for arriving
at the exact diagnosis and treating such problems is
the Child Guidance Clinic. But, such facilities may not
be available to most of the emotionally disturbed
children in developing countries like India. It is,
therefore, desirable that all doctors dealing with
children should have working knowledge of these
problems.

No doubt, the best way to treat a child with
psychosomatic problem is to have an understanding
of his family and interaction between him and the
significant persons connected with him. Though child
is treated through psychotherapy and playtherapy, his
parents must actively participate in the management.
In fact, in many instances, it is the parental end that is
in real need of counseling.

BEHAVIORAL PROBLEMS

Behavioral problems include disorders that represent
significant deviation from the normal behavior. These
disorders are relatively stable, internalized and
difficult to treat than the adjustment reactions but less
so than neurosis and psychosis. The hyperkinetic
reactions, runaway reactions and group delinquency
are examples of behavioral disorders. The root of the
problem usually is traceable to the home and/or the
school environment.

When the parents report a solitary symptom in the
absence of any other major illness in the child, it is
classified as special symptom. Common examples of this
category are nail biting, thumb sucking, somnam-
bulism and enuresis.

Since, a situational aberration (usually in the family
or at school) is a common denominator of the back-
ground of adjustment reactions, behavioral problems
and special symptoms, it is customary to label all these
as “behavioral disorders”.

Table 6.1 lists the common behavioral disorders
according to nature of deviation in behavior and
Table 6.2 according to age of occurrence of the
disorder.

Factors contributing to behavioural problems are
given in Table 6.3.

The etiology of behavioral disorders is
multifactorial, including maladjustment at home and /
or school, and factors operating before pregnancy,
during pregnancy, during delivery and in neonatal
period. A faulty emotional environment (constituted
by parental attitudes, siblings, neighborhood, school
and mass media, including tele-vision, radio and
periodicals) is, however, most important.

Table 6.1: Categorization of common behavioral problems

Habit problem

Thumb sucking, nail biting, tics, enuresis, encopresis trichotil-
lomania, breath-holding, aerophagia

Problems of eating

Pica, food fads, food refusal/ overeating, vomiting, aerophagia,
anorexia

Sleep problems

Night terrors, nightmares, somnambulism, insomnia, sleep-
talking, hypersomnia, narcolepsy, cataplexy

Speech problems

Stammering, stuttering, mutism, phonation and articulation
disorders

Scholistic problems

Reading, writing or mathematical disability, repeated failures,
absenteeism, truancy, school phobia, aggressiveness

Sexual problems

Masturbation, homosexuality, incest, precocious sexuality,
hypersexuality

Personality porblems

Shyness, timidity, fears, anger, jealousy

Antisocial problems

Juvenile delinquency in the form of stealing, lying,
destructiveness, cruelty, gang activities, etc.

Table 6.2: Categorization of behavioral problems in relation

to age group

Infancy

Feeding problem, colic, stranger anxiety, breath-holding
spells, temper tantrum

Preschool age

Head banging, body rocking, thumb sucking, nail biting,
masturbation, lack of clarity of speech

Midchildhood

Stuttering, pica, sleep problems, enuresis, encopresis, tics
Adolescence

Juvenile delinquency
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Table 6.3: Factors associated with behavioral problems

Child Health

Development

Coping mechanism
Misinterpreted behavior
Mismatched expectations
Parenting style

Coping mechanism
Stress

Support

Parents

Environment

Of the environmental factors, faulty parental atti-
tudes (rejection, overprotection, dominance,
unrealistic expectations, overcriticism, discrimination,
unfavorable comparison, over or underdiscipline,
dominance by the parents, marital disharmony, etc.)
are the single most vital cause of behavioral difficulties.

Overprotection means more than excessive
protection of the child against danger with the result
that he is not allowed to take care of himself and grow
up like his peers who are given balanced protection.
It may happen in the only child, the only son in
particular, a child born after many years of waiting,
the first born, especially in a joint family, a very good-
looking child, a mentally retarded or physically
handicapped child, in case of loss of a spouse or failure
on the part of the spouse to play his or her role well,
or a child who is supposed to have brought fortune to
the parents.

Rejection, on the contrary, usually is accompanied
by failure to attend to the normal needs of the child,
unfavorable comparisons, admission to an institution
when the circumstances do not really demand it,
unnecessary scolding, excessive punishment, or failure
to please the child consistently with a reward as and
when appropriate. There is invariably accompanying
favoritism to the other-child. Rejection may happen
in an unwanted child, an illegitimate child, a stepchild,
a mentally or physically handicapped child, a child
who is supposed to have brought bad luck to the
family, or a child who is chronically mischievious and
(a constant source of troubles for the family.

Not infrequently, parental attitudes may well be a
cocktail of overprotection and rejection at different
times, depending on such diverse factors as parents’
mood, financial position, job satisfaction, and
interparental relationship. Lack of consistency on the
part of the parents confuses the child, leading to
conflict, anxiety and insecurity.

PICA (Geophagia)

The term, Pica (Latin: magpie), refers to eating of
substances other than food (nonedible items), e.g.
earth, dust, clay, sand, flakes of paint, plaster from
wall, fabrics, ice (pagophagia), etc. It is frequent in first
4 years of life but may be seen in grown-ups as well.
Pica as a manifestation of inclination for mouthing and
tasting in the absence of any associated problem may
be taken as normal until 2 years of age. Thereafter, it
may well be considered a deviant behavior requiring
attention.

Etiology

Association of pica with mental retardation is a
category per se. Here we are concerned with pica in
otherwise normal children.

In the latter situation, pica usually occurs in
children from lower strata of society with suggestions
of parental neglect, poor supervision or proper
attention. Associated malnutrition with worm
infestation and vitamin and mineral deficiencies is
common. Whether these are the cause or effect of pica
remains unsolved.

Clinical Features

These infants and children are often anemic (primarily
because of IDA) and have mineral and vitamin
deficiencies. Intestinal parasitic infestations are
generally associated. Some develop pseudotumor
cerebri. Besides, there is a risk of chronic lead
poisoning which can be dangerous. Also, behavioral
problems are common. Some children may pull out
their head hair (trichotillomania) and swallow them.
Lots of hair may collect in the stomach which becomes
palpable as a big lump in the upper abdomen
(trichobezoar), particularly after meals. The perverted
appetite in such children is generally a manifestation
of psychologic cause which should be searched.

Treatment

In view of the common association between pica and
worm infestation plus vitamin and mineral
deficiencies, it is necessary that treatment of these
factors receives attention at the earliest.

Psychotherapy is of value in cases where pica is
associated with psychosomatic problems.
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ANOREXIA NERVOSA AND BULIMIA

BREATH-HOLDING SPELLS

See Chapter 5 (Developmental Disorders).

ENURESIS (Bedwetting)

See Chapter 5 (Developmental Disorders).

ENCOPRESIS

Encopresis, indicating a more serious emotional distur-
bance than enuresis, is characterized by passage of
feces into inappropriate places at any age (usually after
5 years) when bowel control is expected to be
accomplished.

In primary encopresis, chronic soiling persists from
infancy onward. In secondary (regressive) encopresis,
soiling occurs after attaining bowel control at
appropriate age. Accompanying symptoms include
chronic constipation, fecal impaction, overflow
incontinence, and poor school attendance and
performance.

The cause is subconscious anger and defiance in
the child. Children with autism are more likely to have
encopresis.

Treatment is similar to that of enuresis as far as
supportive measures are concerned. Primary
encopresis is more difficult to treat than the secondary
form. Hirschsprung’s disease is considered in the
differential diagnosis of encopresis.

SLEEP WALKING (Somnambulism)

“Loafing” around aimlessly during sleep is, by no
means, rare in childhood. According to one estimate,
somnambulism occurs in about 5 to 8% of children.
Such children are aware of the environment during
the episode but are indifferent to it. They resent all
attempts to arouse them during the act.

Once awake, they remember almost “nothing”
about the episode.

There are several familial instances of somnam-
bulism. This author knows of a family in New Delhi
with the twins, their father and an uncle—all suffering
from this disorder.

Preventive measures include “locking the doors
and windows, removing dangerous objects and
correction of superstitions”. Small doses of diazepam
are of value in advanced cases.

This common situational disorder, also known as
infantile syncope, accounts for 4 to 13% of
psychosomatic disorders in pediatric age group. The
condition occurs to some degree in up to 27% of
otherwise normal children. In a vast majority, onset
is before 18 months of age.

Two types are recognized: pallid and cyanotic.
Cyanotic type is thrice as frequent as the pallid type.
In 20% of cases, both types may coexist.

Etiology

The time-honored belief is that breath-holding spells
result from frustration. A disciplinary conflict between
parents and the child is the basic underlying cause.
The child uses the attack or its threat to “assert” himself
and to express his anger or protest.

According to a recent explanation, genetically
determined dysregulation of autonomic nervous
system reflexes is responsible for BHSs. Different
autonomic dysregulatory mechanisms are responsible
for the two types of BHSs. The pallid type is supposed
to be secondary to cardiac asystole, similar to a
vasovagal attack. It can be induced by ocular
compression. The cyanotic type results from a rise in
intrathoracic pressure when breath is held in
expiration (as, for example, during crying), leading to
decrease in cerebral circulation.The mechanism
involves an interplay among hyperventilation,
Valsalva maneuver, expiratory apnea and intrinsic
pulmonary mechanisms. Cerebral anoxia from an
autonomic dysfunction is responsible for loss of cons-
ciousness. Though the beginning of the attack is
voluntary, subsequent loss of consciousness is
involuntary.

Role of iron deficiency anemia (IDA) too is specu-
lative. The association between BHSs and IDD is well
known. Anemia seemingly adversely affects the
compensatory functions of autonomic nervous system
and contributes to cerebral anoxia in severe BHSs.
Treatment of IDA in many of them may promptly and
fully stop the spells.

Clinical Features

In a classical attack, the child cries, hyperventilates and
holds his breath (usually in expiration) followed by
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cyanosis in a few seconds. There may occur
momentary loss of consciousness and convulsive
twitchings. Finally he becomes limp.

In second type, the child develops characteristic
pallor rather than cyanosis.

The first type is called cyanotic and the second pallid.

The onset in both the types is between 6 and 18
months of age. The frequency is usually one to three
attacks a day.

Diagnosis

Clinical picture is usually so characteristic that little
difficulty should be encountered in recognizing the
condi-tion. When “spells” are accompanied by tonic
and clonic convulsions, differentiation from epilepsy
becomes essential. In the former, an obvious
precipitating factor can invariably be elicited.
Secondly, cyanosis in spells precedes convulsions
whereas in epilepsy it follows these. Thirdly, EEG in
spells is invariably normal.

Breath-holding spells should also be differentiated
from cyanotic attacks seen in congenital heart disease.

Treatment

It is directed at determination of the causative and
precipitating factors and treating these by
psychotherapy. Drug therapy is of insignificant value.
Attention must be directed to coexisting iron
deficiency anemia, if any, and prompt treatment
offered for its correcton.

Very frequently occurring pallid BHSs may
respond to atropine sulfate, 0.01 mg (O) thrice daily.

Response to piracetam, an expensive agent, too is
quite gratifying.

Prognosis

As the child grows, frequency of spells decreases.
Finally, almost all such children are symptom-free by
the age of 5 or 6 years.

Incidence of temper tantrum and other behavioral
disorders in these children is high. There is no evidence
that epilepsy occurs in greater proportion in them than
in the normal population

THUMB SUCKING AND NAILBITING

These are very common problems. Over 20% children
are known to exhibit these sooner or later.

Thumb sucking beyond the age of 3 years may
adversely affect the teeth in a proportion of children. .

Nail biting is a phenomenon demonstrated by
children beyond 4 years of age. It may continue up to
adolescence and even in latter life.

The cause is a kind of insecurity, a conflict or
hostility. The child seemingly draws a sense of
pleasure from such self-stimulations.

Treatment consists in reassurance to the parents
and guidance that they need not be “fussy” over these
benign problems.

TEETH GRINDING (Bruxism)

Teeth grinding among children, especially during
sleep, is a common observation. In case of infants, one
need not bother about it. In older children, it may be a
manifestation of disturbing dreams, pent-up tension
and aggression. Apart from this, bruxism may occur
in mental retardation and in unconscious patients,
more so those suffering from meningitis or
encephalitis.There is no evidence that bruxism has any
relationship with worm infestation.

Treatment consist in improving the environmental
situation responsible for the tension and conflict.
Attempts should be made to make bedtime more
enjoyable and relaxed. Watching of thrillers and horror
shows at bedtime should be avoided.

STUTTERING

Preschoolers, generally between 3 to 5 year of age, may
start stammering. The cause in a large majority of the
cases is the neurotic attitude of the mother.

Itis an indication of a conflict in child’s personality.

No treatment is generally needed. If stuttering
persists, breath-control exercises and miniaturized
metronome that is of value in pacing the rhythm of
speech need to be resorted to under care of a speech
therapist.

TICS (Habit Spasm)

The term refers to fast repetitive movements which
are frequently stereotyped and are alterable at will.
Tics occur most often in school-going children and
usually represent emotional disturbance or mal
adjustment. Generally, they may be an outlet for the
suppressed anger and worrysomeness following
control of aggression by the parents or the teacher.



Child Psychiatry and Behavioral Problems 57

A kind of tics in which extensive and varied bodily
movements are accompanied by vocalization (barking
or shouting obscene words) has been termed Gills de
la Tourette syndrome.

Severe variety of tics requires psychiatric
evaluation. In Tourette syndrome, 1 to 5 mg
haloperidol, given orally daily, as such or together with
an antiparkinsonian drug, is indicated.

SCHOOL PHOBIA
(School Refusal, School Withdrawal)

School phobia refers to absolute refusal by the child
to go to school.

The major underlying factor is anxiety about
separation from the parents, most often the mother.
The parents are responsible for giving the child an
impression that school is a place to be dreaded and
that they won’t indeed mind his staying at home. There
usually is a far-too-close tie between the child and the
parents. The mother is overindulgent, overprotective
and domineering type and the father is ineffective and
disinterested.

Such school factors as bullying or teasing,
unreasonable punishment or dislike of the teacher may
also contribute to the problem.

Treatment consists in weaning the child and the
parents from each other with the help of a child
psychiatrist and family physician. The cooperation of
the school teacher(s) should be obtained as and when
warranted.

DRUG ABUSE (Substance Abuse)

Drug habit is no longer a “rarity” among the
adolescents of developing countries. All India surveys
indicate as high an incidence as 3% of “addiction” and
15% of “casual indulgence” among senior school-going
students. The prevalence is particularly high in
boarding public schools.

The drugs generally abused are alcohol, tobacco
sleeping pills, tranquillizers, central stimulants, mood-
elevators, cannabis (bhang, charas, ganja) and opiates.
LSD, cocaine and heroin are used by a much smaller
proportion of abusers. The majority use more than one
drug.

Most of the addicts show significant evidence of
conflict, confusion, mental tension and remarkable
deterioration in academic performance. Shoplifting,

stealing and, at times, even trafficking are resorted to
by the “diehard” addicts to make enough money for
procuring their supply of drugs.

Why drugs? The causes include frustration at
home, a poor performance at school, bad company and
emotional stress. “Keenness to burn midnight oil” at
the time of examination and to “gear up stamina” for
better performance in sports and athletics are said to
be the stimulus to take drugs with some. Others
indulge in the word of drugs “just for kicks”, “just for
the heck of it”, “simply to see what will happen” or as
an “adventure”. Yet another group consumes drugs
to “hit back” at the parents, teachers or society-in
protest indeed.

To check the malady, the recommended measures
include:

1. Provision of adequate facilities for recreation and
entertainment, especially in the hostels.

2. Proper channelization of energies of the adolescents
into constructive activities.

3. Inculcation of the dangers of drug abuse among
students, their teachers and family members.

4. Provision of periodical psychiatric guidance
facilities in schools.

5. Strict implementation of drug control measures.

Also see Chapter 4.

PERIODIC SYNDROME

The disorder refers to periodic occurrence of certain
symptoms such as colicky abdominal pain
(periumbilical) nausea and vomiting, headache (often
of migranous variety), diarrhea or constipation,
marked pallor or flushing, fever and prostration. These
manifestations may be present in various
combinations.

A characteristic feature of the syndrome is that
recurrences occur at different periodicity of weeks or
months. In between the attacks, the child is all right.

The patients are usually emotional, highly strung,
obsessional and perfectionists. Their parents” “expe-
ctations” are far too lofty. A quarrel in the family or
school examination often precipitates the attack. There
is, as a rule, no evidence of infection. In a small
proportion, there may be evidence of epilepsy.

Treatment consists in providing assistance with
emotional stress in the family or school. Regular
psychotherapy may be warranted in “hard” cases.

1




58 The Short Textbook of Pediatrics

HYSTERIA (Hysterical Conversion Reaction)

In hysteria, now recognized as a dissociative
(conversion) disorder, the child (usually a
preadolescent or an adolescent) with a psychopathic
personality presents with manifestations simulating
an organic disease, say recurrent abdominal pain,
sensation of compression of the throat (globus
hystericus), blindness, gait disturbances, paralysis,
sensory loss, urinary retention, seizures or dyspnea.

A good history-taking and clinical workup usually
lead to the correct diagnosis without resorting to
painstaking investigations. The patient has a tendency
to be indifferent to the queries and relates
manifestation in a detached manner.

Common Presentations

Hysterical seizures, a common presentation, are
remarkable by absence of tongue-biting, apnea and
incontinence. The patient tends to forcibly hold the
eyes closed and seizure activity is bizarre. Quite often,
seizures are marked by rhythmic thrusting and writing
of trunk. Nocturnal seizures, sterotyped aura, cyanotic
skin changes and postictal confusion are infrequent
in pseudo-seizures seen in hysteria. Moreover, serum
prolactin level remain  normal after the
pseudoseizures. EEG too shows no spike and wave
forms or postictal slowing.

Hysterical blindness is characterized by tunnel vision
and absence of pupillary abnormality and fundoscopic
abnormality.

Hysterical ataxia is characterized by inability to
stand or walk without any deficit on neurologic
examination when tested in lying position. The gait is
bizarre and there is extreme lurching on the sides. In
cerebellar ataxia, on the other hand, the patient walks
on a wide base and has difficulty in maintaining
balance.

Hysterical paralysis is characterized by presence of
normal muscle tone, tendon reflexes and plantars, and
positive Hoover test. The last-named consists in
keeping hand under the allegedly paralysed leg and
asking the patient to raise the normal leg against
resistance. As the patient forcefully lifts the leg, the
examiner’s hand can feel downward pressure of the
affected leg against the examiner’s hand. This occurs
only in hysteria.

Hyperventilation syndrome is a state characterized
by dyspnea, tightness or stabbing pain in chest,

headache, abdominal pain, muscle pains, paresthesia,
palpitations, dryness of mouth, vertigo, choking,
weakness, blurred vision, confusion and syncope. The
syndrome occurs in episodes. The causes include acute
anxiety state, uremia, salicylate poisoning,
hypernatremic dehydration, diabetic ketoacidosis, and
Reye syndrome. Treatment is primarily of the cause.

Management

Treatment of hysteria is primarily early detection and
symptom removal. The symptom removal (norma-
lization) can be attained by insisting on adherence to
routine and contracting differential reinforcing and
removal of secondary reinforcers. The child should
never be accused of feigning the symptoms.
Appropriate antidepressants and anxiolytics may be
warranted.

ATTENTION DEFICIT HYPERACTIVITY
DISORDER (ADHD)

See Chapter 5 (Developmental Disorders).

AUTISM

See Chapter 5 (Developmental Disorders).

CHILD ABUSE AND NEGLECT

Maltreated and abused children may suffer from such
emotional problems as fearfulness, low self-esteem,
juvenile delinquency, substance abuse, hyperactivity,
aggression, denial, lack of trust, projection, hyper-
vigilance, etc. In the long run, they may end up as
delinquent, violent and antisocial adults and potential
child abusers. For details, see Chapter 42
(Miscellaneous and Unclassified Issues).

PRINCIPLES OF COUNSELING IN
BEHAVIORAL DISORDERS

According to the dictionary, “counseling means
providing of advice and guidance to a patient by a
health professional.”

It is a useful intervention for many behavioral
disorders, aiming to affect a change in behavior. To
be of real benefit, the change should be learnt and not
imposed. Paradoxically, however, the intended change
in behavior is often imposed on children and/or
parents. Hence, high chance of failure. Secondly, while
counseling for a change in behavior, any attempt at
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invoking a guilt feeling should be avoided. Once the

intended behavioral change is learnt, it needs to be

reinforced to make it permanent. Spending 15-30

minutes daily for a positive child-parent interaction is

useful. Generally speaking, mothers are expected to
perform this role. However, it is desirable that the
father too take interest and responsibility in this
pursuit. After all, often the unresolved conflicts in the
child relate to the relative role played by both parents.

Counseling should also aim at diffusing the guilt
feeling in parents. Among others, the following two
approaches are helpful in this behalf.

* Bringing to their knowledge the cases of many
other parents with similar problems and providing
guidelines for coping with them.

* Increasing the support circle, e.g. letting several
mothers with enuretic children discuss the
problems among themselves.
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CHAPTER

]

INTRODUCTION

Adolescence is the phase, usually between 10 to 20
years, in which children undergo rapid changes in
body size, physiology and psychological and social
functioning. All body dimensions, development and
maturation are completed. This is the net result of
hormones and social structures designed to foster the
transition from childhood to adulthood.

Adolescence begins with the onset of puberty,
defined by the UNICEF as “the sequence of events by
which the individual is transformed into a young adult
by a series of biological changes”. It is during this
period that secondary sex characteristics develop.
These sex characteristics have been rated into five
stages by Tanner and termed Tanner’s Sexual Maturity
Rating (SMR). Globally a secular trend is being noticed
towards earlier puberty. What indeed constitutes end
of puberty remains controversial.

Arbitrarilly, adolescence is divided into three
phases: early, middle and late adolescence. Early
adolescence refers to age 10 to 13 years, middle
adolescence to 14 to 16 years and late adolescence to
17 to 20 years.

Until recently, the adolescent remained neglected
by the medical profession as neither the physicians
for adults nor the pediatricians looked after his
problems. He, in actuality, appeared to be no one’s
responsibility, especially in India and other developing
countries. Now, of course, thanks to the concerted
efforts of the World Health Organization (WHO) and
the UNICEEF, a worlwide campaign has begun to focus
attention on adolescence. In India, for example, the
Indian Academy of Pediatrics (IAP) took lead in
focusing attention on adolescence by declaring the year

Adolescence

Suraj Gupte, AK Sahni

2000 as the IAP Year of the Adolescent and the August 1
every year as the Teenager Day. According to the IAP,
health problems of children up to 18 years (inclusive)
should be the responsibility of pediatricians.

In United States of America, pediatrics includes
individuals up to the age of 21 years. UNICEF is
contented with “up to 18 years” as the pediatric age group.
According to the World Health Organization (WHO),
adolescence is the period of life that extends from 10
years to 19 years. The IAP defines adolescence as the
period of life between 10 and 18 years (inclusive). All
these definitions may well be all right for statistical
convenience rather than for biological accuracy.

SPECIAL FEATURES OF THREE STAGES OF
ADOLESCENCE

1. Early Adolescence (10-13 years’): Growth spurt and
secondary sex characters

2. Mid Adolescence (14-16 years): Separate identity from
parents, new rapport with peer groups and
opposite sex and experimentation

3. Late Adolescence (17-20 years): Established adult
physical characters, distinct identity and
opinions and ideas.
Table 7.1 summarizes the developmental

characteristic of three phases of adolescence.

PUBERTY CHANGES (Changes during
Adolescence)

Morphological Changes

Morphological changes revolve round rapid and final
growth spurt and development of secondary sex
characters.
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Table 7.1: Developmental characteristics of three phases of adolescence

Characteristics Early adolescence Middle adolescence Late adolescence
Age (years) 10 to 13 14 to 16 17 to 20
SMR 1to2 3tob 5

Somatic development Secondary sex characters,
onset of rapid growth,

awkward

Height growth peaks, body
shape and configuration change,
acne appears, menarche,
spermarche

Slower growth

Sexual development Sexual interest much more

Sexual drive surges, Consolidation of sexual

than sexual activity experimentation, questions of identity
sexual orientation
Cognitive and motor Concrete operations, Appearance of abstract Idealism,
absolutism conventional morality thoughts, self-centered,
development questioning more
Self-concept Preoccupation with Concern with attractiveness, Relatively stable
changing body, self-conscious increasing introspection body image
Family Struggles for greater Struggles for acceptance of Practical
independence, independence greater autonomy family remains
secure base
Peers Same sex groups, conformity, Dating, peer group less Intimacy
Possicommitment cliques important
Relationship to society ~ Middle-school adjustment Gauging skills and Career decisions
opportunities (dropout college, work)

Order of Morphological Changes in Girls

* Accelerated gain in weight and height

* Breast changes like pigmentation of areola and
enlargement of breast tissue and nipple

* Increase in pelvic girth

* Appearance of pubic hair

e Activity of axillary sweat glands

* Appearance of axillary hair

¢ Onset of menstruation (menarche). The first bleed
occurs usually 2 years after the first manifestation
of puberty

* Abrupt slowing of gain in height.

Order of Morphological Changes in Boys

* Accelerated gain in weight and height

* Enlargement of external genitalia

* Appearance of pubic hair followed by hair in axilla,
upper lip, groin, thigh, and between pubis and
umbilicus. Facial hair appear about 2 years after
the pubic hair

¢ Changes in voice

* Nocturnal discharge of seminal fluid

* Abrupt slowing in gain in height.

Tanner’s sexual maturity rating (SMR), which
quantifies sexual growth from 1 to 5 is listed in
Table 7.2. In case of boys, genitalia and pubic hair and
in case of girls genitalia and breasts are prime
considerations. No sexual growth (prepubescent stage)
means SMR 1 whereas full sexual growth means SMR 5.

Puberty spurt is a remarkable feature of puberty.
As much as 50% of the adult weight and 25% of the
adult height are attained during this period of life. No
doubt, there is a wide variation in the age of onset as
also the rate of puberty spurt. Major weight gain in
boys is because of dominant muscular development.
In girls, fat deposition in characteristic female
distribution is responsible for it. Table 7.3 summarizes
the three phases of growth spurt.

Psychological Changes

Psychological changes include development of
“identity” different from parents, self-esteem, new
relationship with peer groups, opposite sex,
community, exploration of own and other’s bodies as
also potentials, and experimentation with risks such
as speedy driving, drug abuse, particularly under
influence of electronic and other media and peers.
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Table 7.2 Tanner’s sexual maturity rating (SMR)

Pubic hair stages for boys and girls
PH-1 Preadolescent, no pubic hair
PH-2 Sparse growth of long, pigmentedhair at base of penis
(boys) and bilaterally along medial border of labia (girls)
Hair, which begin to curl and develop increased
pigmentation, spread laterally in boys and over mons
pubis in girld.

Hair become coarse and involve more area

Hair spread t medial side of thigh.

PH-3

PH-4
PH-5
Genitalia stages for boys

G-1  Testes, scrotum and penis of small size

G-2  Testes and penis slightly enlarged, scrotum develops
red hue

G-3  Testes, scrotum and penis further enlarge

G-4  Penis enlarged in breadth and develop glans; scrotal
skin become dark

G-5 Mature adult sized penis, testes* and penis

Breast development stages in girls

B-1  Preadolescent, elevated papilla

B-2  Breastbud forms, elevated beast and papilla, increased
areolr diameter

B-3  Further enlargement of breat and areola without
separation of the contours

B-4 Well-defined breast contour with areola and papilla
forming a seconday mound above the concur

B-5  Mature breast with areola receding into general contour

of breast and papilla projecting as nipple.

* The objective tool for measuring size of testis (over and above the
convesitional clinical palpation) is Prader’s orchidometer

Table 7.3: Three phases of puberty growth spurt

Phase 1 Moderate gain in height velocity in the prepubescent
phase

Both height and weight show rapid gain in the
pubescent phase

Growth velocity shows deceleration though weight
gain continues in the postpubescent phase

Phase 2

Phase 3

Anxiety related to wet dreams causing night
discharge in boys and delayed menses or vaginal
discharge in girls may cause nonspecific neurotic
manifestations such as intractable headache, abdominal
pain, sleeplessness and lack of concentration.

Body image concerns (height, weight, muscles,
complexion, facial features, hair, acne, breast size) may
cause such problems as bulimia, anorexia nervosa,
inferiority complex, depression, withdrawal, jealousy,
undue argumentation and deterioration in day-to-day

functioning and studies. The relationship with family
members and peers may suffer. Most body image
concerns are invariably an outcome of distorted
perceptions rather than reality.

More details follow under the heading “ Adolescent
Psychology” in this very Chapter.

FACTORS INFLUENCING ADOLESCENT
HEALTH AND DEVELOPMENT

A. Modifiable (External) Factors
Protective Factors

* Positive family environment: Caring and
meaningful relationship and family and
neigborhood

* DPositive school environment

* Encouragement for self-expression

* Opportunities for participation and contribution

¢ Structure and boundaries for behaviors

* Spirtual beliefs

These protective factors:

* Encourage and sustain positive behavior
Reduce risk of negative health behavior and
outcomes

* Support recovery from negative health outcomes

Social, Cultural and Political Factors

* Social norms and attitudes

Relationship with family, friends and teachers’
¢ Interaction with peer groups

Mass media

Government policies

Gender-related Factors

* Greater attention, better nutrition, preferential
treatment, more opportunities and resources for
boys at the expense of girls

* Insufficient attention to boys as regards
reproductive health and contraceptive use

* Encouragement to boys for risk behavior, resulting
in injury and violence

B. Nonmodifiable (Internal) Factors

Age and sex are among the factors that cannot be
modified.
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ADOLESCENT PSYCHOLOGY

ADOLESCENT SEXUALITY

Self Esteem (Self Concept)

The adolescent’s personal evaluation or view of “self
influences his feelings and behavior. It is the result of
an interaction between the adolescent’s temperament
and the environmental influences and considerably
contributes to motivation and performance, peer
relationship, failure or success and ability to bounce
back from a failure. Any sort of a conflict in
(development of an adequate self-esteem may cause
one or more psychological problems.

Formation of the Identity

Physical maturation, joining the peer group and
heterosexual relationship are the hallmark of early
adolescence. The middle and late adolescence is
characterized by autonomy from parents, sex-role
identity, morality and career choice. Failure to
accomplish these tasks may cause psychological
problems.

A vital feature of middle adolescence is tendency
to join a peer group and endeavor to win popularity
among friends circle. At the same time, the adolescent
moves away from parents, challenges their authority
and, as a result, frequently gets into a conflict with
them. In case parents are understanding and
accomodating, the adolescent usually tides over this
phase and adopts to the situation.

The conflicts and pressures may contribute to such
problems as depression, suicide or suicidal attempt,
school problems (school phobia, failures) and juvenile
delinquency.

Psychological Problems

Adolescent psychological problems may fall in one of

the following three categories:

* Emotional which include anxiety, hypersensitivity,
impulsiveness, moodiness, immaturity, with-
drawal, etc.

e  Multivational which include lack of ambition, low
aspirational level, feelings of frustration,
negative attitudes, lack of interests, etc.

* Moral which include feelings of guilt, sense of be-
ing lost, confused ideas of right and wrong,
delinquencies such as lying, stealing, unruly be-
havior, etc.

Though an adolescent is still a child, he is almost an
adult as far as physiological and sexual maturation is
concerned as a result of hormonal changes. No doubt,
this sudden transformation together with exposure to
influences of peers and print and electronic media
leaves him utterly confused on his knowledge,
attitudes and behavior concerning sex.

Sexual Concerns

The adolescent is often anxious about nocturnal
discharge, penile size, shape and erection, growth of
hair, menses, breasts, and appearance to influence the
opposite sex. The usual barrier of communication with
the parents enhances adolescent’s worry.

Self-gratification

Most adolescents indulge in self-gratification (mastur-
bation) to quench their sexual desire and
obtain pleasure out of this practice. Yet, they are left
with an intense feeling of “guilt” and run
about foolishly to get treatment for this harmless prac-
tice from quacks and other unscrupulous elements.

Homosexuality

Sooner or later, the adolescent may develop a very
intimate closeness with an individual of the same sex.
As arule this is a transitional phase in an adolescent’s
life and in due course dies down. However, in a small
proportion of the adolescents, such an homosexual
relationship may pass on into adult life on account of
an enhanced “fixed identity”, leading to problems.

Promiscuous Sex

Aping the West is usual in the developing countries
such as India. Understandably, therefore, the
promiscuity in adolescents is on an increase. This is
not restricted to peer groups. Quite a proportion of
adolescents mate with prostitutes. A large majority of
these sexually active but ignorant adolescents never
use any contraceptive measure such as condoms,
thereby exposing themselves to unsafe (unprotected)
sex, resulting in sexually transmitted disease (STD) and
unwanted pregnancies, illegal abortions with
complications, maternal deaths, abandoned babies
and, no doubt, population explosion.
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In order that adolescents do not grow up with
beliefs and notions that are dangerous for the future
sex life and protect themselves from sexual abuse and
exploitation, it is being increasingly realized that sex
education, in a well-conceptualized way, should be
given in schools by the specially trained teachers. If
need be, help from doctors, psychologists/
psychiatrists and sexologists may also be sought for
this purpose. We must empower children with
knowledge and information so that they may fight the
cancer of untruths with confidence. The argument by
the cynics that burdening children’s minds with what
is essentially the task of the adults seems by and large
unfounded.

ADOLESCENT NUTRITION

On account of a rapid gain in height and weight,
nutritional requirements, including calories, proteins
and micronu-trients such as iron, calcium, zing, folic
acid and iodine, are at peak during adolescence
(Table 7.4). The adolescents who participate in athletics
and sports are in need of a higher intake of proteins as
well as calories. Similarly, nutritional requirements of
a pregnant adolescent are relatively much higher
(Table 7.5). Risk for undemutrition and micronutrient
deficiency are, therefore, increased during this period.
In adolescent girls in particular, importance of
nutrition is remarkable since the growth and
development of infants is dictated by their mother’s
past nutritional status.

The adolescent is particularly vulnerable to certain
peculiar eating disorders on account of hormonal and

psychological changes, say anorexia nervosa, bulimia,
and obesity which are discussed later in this very
chapter. In addition, fast food, junk food and snacking,
which is fast becoming the order of the day, especially
in urban adolescents but is imbalanced, may contribute
to overweight and obesity plus nutritional deficiency
states. The economically deprived children suffer from
nutritional deprivation which they carry over to
adolescence with physical and, at times, intellectual
deficit limiting their productivity. The stunted and
malnourished adolescent girls are particularly ata high
risk of producing LEW babies when they become
mothers.

SPECIAL HEALTH, MEDICAL AND
PSYCHOSOCIAL PROBLEMS

Anorexia Nervosa and Bulimia

In a pursuit for “slimness” and “weight loss”, many
adolescents (by and large, girls), impose foolish dietetic
restrictions on themselves (anorexia nervosa of
“restrictor” type) or eat in binges and then get rid of
the food intake by self-inducing vomiting or using
cathartics (bulimia). As a result, they become grossly
malnourished with disturbances related to almost all
organ systems, i.e. electrolyte disturbances, postural
hypotension, cardiac arrhythmias, CCF, hypothermia,
amenorrhea, constipation, dry skin with lanugo hair,
peripheral edema, rise in BUN, bone marrow
hypoplasia, etc. Interestingly, the subjects are notably
resistant to infection.

The exact etiology is unclear though it is generally
believed to be a psychiatric eating disorder. The

Table 7.4: Nutritional requirements of Indian adolescents as per recommendations of the

Indian Council of Medical Research (ICMR)

Age groups  Weight ~ Calories  Protein Calcium ~ Phosphorous ~ Iron  Zinc  lodine  Folicacid  Vit. A
(years) (kg) kcal gram mg mg mg mg ug ug ug RE
10-12

Boys 35.54 2194 51.9 600 600 342 15 150 100 600
Girls 37.91 1965 55 600 600 189 15 150 100 600
13-15

Boys 47.88 2447 67 600 600 414 15 150 100 600
Girls 46.66 2056 62.1 600 600 28 15 150 100 600
16-18

Boys 57.28 2642 75.1 500 500 495 15 150 100 600
Girls 49.92 2064 60.4 500 500 29.9 15 150 100 600

* Based on Indian diet of cereal and pulses
** Iron requirements are based on mixed cereal diet with dietary iron absorption of 3% in adolescent boys and 5% in adolescent girls
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Table 7.5: Recommended dietary allowances for pregnant

adolescents

Food and Nutrition Board ICMR* USA

11-14 years ~ 15-18 years
Energy (kcal/day)  extra 500 extra400  + 300
Protein (g) 1.7g/kg 1.5g/kg +15g/day
Vitamin A (ug RE) 800 800 —
Vitamin D (ug) 15 15 —
Vitamin C (mg) 60 70
Thiamine(mg) 1.5 1.5 +0.2
Riboflavin (mg) 1.6 1.6 +0.2
Niacin (mgNE) 17 17 +2
VitB(mg) 2.0 2.1 +0.5
Folate(ng) 370 400 + 300
VitB;,(ug) 2.2 2.2
Calcium (mg) 1600 1600 + 600
Iron (mg) 30 30 +8
Zinc (mg) 15 15
Iodine (ug) 175 175

*Requirements in addition to those of age matched non-pregnant
women

patients have such characteristics as developmental
immaturity, isolation and excessive dependence. The
family background is overprotective.

Management revolves around psychotherapy
(including pharmacotherapy with antidepressant
agents), behavior modification and nutritional
rehabilitation.

Malnutrition

Nutritional needs during adolescence are considerably
enhanced as a result of hike in growth during these
years. Unless and until they are provided extra
calories, proteins, vitamins and minerals in diet to meet
the increased demands for rapid gain in weight and
height, they run the risk of developing nutritional
deficiency states.

Iron Deficiency Anemia (IDA)

Adolescents are likely to develop iron-deficiency
anemia because of increased demands. In girls, an
important additional factor is excessive loss of blood
in menses. It is, therefore, advisable to provide them
supplements of medicinal iron/folate, preferably with
vitamin C. A public health approach comprising once
weekly distribution of iron-folic acid supplementation
(preferably with vitamin C) through schools and
welfare centers is a desirable strategy.

Obesity

An adolescent is particularly prone to develop obesity.
A multiplicity of factors, including growth spurt,
hormonal changes, erroneous eating habits (say
excessive consumption of icecream, candies,
chocolates, sweets) , excessive television viewing, lack
of outdoor activity, etc. join hand to contribute to it.
Obesity leads to psychological problems such as low
self-esteem which further force them to turn to more
food and isolation, causing further obesity.

The cornerstone of management is reduction in
intake of calories and hike in physical activity. The
pharmacotherapy aimed at suppressing appetite
should be avoided.

Puberty Goiter

Puberty goiter is a common problem of the
adolescents, especially the girls. Usually, it subsides
in due course of time. But, at times, it may become
much larger in size and multinodular. It should be
treated with thyroid hormone.

Depression

Adolescence is a period of mood swings varying from
depths of depression to heights of elation. This should
be considered “normal”.

In addition, “acute depressive reactions” are a sort
of healthy grief response following death or separation
from a loved one. These resolve in due course of time,
occasionally after weeks or months.

“Neurotic depressive disorders” are unresolved
grief reaction and are characterized by a feeling of guilt
in relationship to the dead. A psychiatric treatment is
in order.

“Masked depression” is characterized by denial
and somatization of feelings of despair, hopelessness
and helplessness by the adolescent. Manifestations
include “acting-out” behavior in the form of substance
abuse, school truancy, running away from home,
multiple accidents, unexplained headache, abdominal
pain, etc. A psychiatric treatment is mandatory.

“Psychotic depressive disorders” may have such
additional manifestations as delusions of guilt,
impaired reality testing and thought distortion.
Psychiatric treatment is strongly indicated.
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Suicide

Suicide is one of the important causes of deaths among
adolescents. Its causes include serious conflicts and
pressures, successive failures in examination, marriage
against will, chronic illnesses causing fear of fatality,
impotence, diminished competence, poor self-image,
vulnerability to loss of aloved one and easy and increased
access to medication that could facilitate suicide.

Most successful suicides are known to have
occurred in individuals who have threatened ending
life or who have made earlier attempts or gestures.
Secondly, threats of suicide must never be taken
casually, especially if the person leaves a suicide note,
a sign of seriousness and premeditation. A family
history of suicide is significant.

Among the methods of suicide figure ingestion of
medication such as phenobarbital or tricyclic
antidepressants in very large amount, hanging, setting
fire to one’s personnel, drowning, shooting or slashing
one’s neck or wrist.

Any suicidal attempt is an indication for a
psychiatric evaluation and management. A short-term
hospitalization is of distinct value in providing a secure
environment to the subject and helps the individual
in the constructive resolution of his conflict.

Substance Abuse

The menace of substance abuse has not spared the
adolescents in the developing countries too. Such is
the magnitude of the problem that it has been
suggested that each and every adolescent should be
assessed for the drug abuse and its physical and
functional adverse effects.

Among the drugs abused by adolescents figure
CNS stimulants (dexedrine, methedrine), CNS
depressants (opiates), hallucinogens (LSD,
phenylcyclidine, mushrooms, datura), volatile
substances (gasoline sniffing, airplane glue, nitrites),
marijuana (hashish), cocaine, alcohol, smoking,
anabolic steroids, etc.

Among the factors contributing to drug abuse
figure burning the midnight oil at time of examination,
sleeplessness, enhancing concentration, to get out of
a difficult and tense situation, “just for hecks”
enhancing competence in athletics, etc.

The most important preventive measure is
channelization of the energy of the adolescents and

creating awareness in them about the adverse effects
of substance abuse. At times, services of an de-
addiction center may be needed. Also see Chapter 23.

Juvenile Delinquency

A proportion of adolescents repeatedly indulge in
antisocial behavior in the form of pre-mediated
planned and purposeful unlawful activities. Such
adolescents usually come from emotionally disturbed
or broken families residing in overcrowded unhealthy
environments with poor amenities. Often, a basically
timid adolescent may act out to demonstrate his
adventurous spirit in the eyes of his peers and indulge
in a delinquent act (gang psychology).

Prevention lies in improving the enviromental and
family settings. The pediatrician can play a pivotal role
by interacting with parents, community leaders, social
workers, school teachers and psychologist/
psychiatrists and thereby provide a team approach to
have the delinquent adolescents adjusted in the
society. Also see Chapter 6.

Adolescent Violence

The adolescent is especially prone to be assaulted
physically or sexually. He is also vulnerable to develop
behavioral problems, resulting in rejection by the
parents, peer groups and school teachers. Some of
them may indulge in violent crimes, including
murders.

Teenage Preghancy

In India and most other developing countries, high
incidence of teenage pregnancy is because of early
marriage (on an average 16 years). Of course, with
increasing permissiveness and, consequent upon that,
higher incidence of premarital sexual encounters,
increasing number of pregnancies in unwed adolescent
girls are occurring. These pregnant adolescents are
decidedly at increased risk for obstetric and perinatal
complications such as toxemia, postpartum
hemorrhage (PPH), postpartum infection, stillborn
infants and low birthweight infants. Later, they have
difficulty in proper care of the child and have a
tendency to have multiple pregnancies and children.
Those of the pregnant unwed girls who opt for
abortion (usually at the hands of the unscrupulous
quacks) too are at a special risk.
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The pediatrician should put efforts for primary
prevention of adolescent pregnancy. A sexually-active
adolescent needs appropriate contraceptive advice.
Introduction of sex education in schools may well help
in safeguarding against early marriage, premarital sex
and adolescent pregnancy.

Sexually Transmitted Diseases (STD) and
HIV/AIDS

Adolescents are on record as having an incredibly high
incidence of STD (gonorrhea, syphilis, Chlamydia,
chancroid, herpes progenitalis, Trichomonas) and HIV /
AIDS because of sexual experimentation (usually
unprotected /unsafe sex), biological characteristics of
the vaginal epithelium, and intravenous drug abuse.

Manifestations may be in the form of pathological
vaginal discharge (leukorrhea) because of
development of vulvovagjnitis or cervicitis. Such
symptoms as lower abdominal pain, vaginal discharge,
pyrexia and irregular vaginal bleed point to the so-
called pelvic inflammatory disease (PID).

STD and allied infections are a potential risk to the
sexual partner as well and may later be responsible
for such serious sequelae as infertility and ectopic
pregnancy.

The pediatricians must take the responsibility for
creating awareness among adolescents about tiie
transmission and prevention of these infections. They
should also have the high-risk adolescents identified
through screening to enable them to have timely
treatment

Menstrual Problems

Amenorrhea Absence of menstruation may be primary
or secondary. In primary amenorrhea, menarche has
never occurred. In secondary amenorrhea, there is
cessation of menses for more than 3 months after
establishment of a regular cycling. Table 7.6 lists the
causes of amenorrhea in adolescent girls.
Determination of etiology of amenorrhea in the
adolescent girl should permit initiation of
appropriate treatment in a good proportion of the cases.
Menometrorrhagia Excessive menstrual bleeding
may be the result of dysfunctional uterine bleeding,
congenital coagulopathies (von Willebrand disease),
aspirin ingestion, thrombocytopenia, exogenous
hormones (oral contraceptives), thyroid disorders,

Table 7.6: Important causes of amenorrhea in
adolescent girls

Primary amenorrhea Secondary amenorrhea

Chronic illnesses
Malnutrition
Diabetes mellitus
Inflammatory bowel
disease
Anorexia nervosa

Chromosomal abnormalities
Gonodal dysgenesis
Triple X syndrome
Isochromosomal abnormalities

Testicular feminization
syndrome

Structural abnormalities
Imperforate hymen

Cystic fibrosis
Cyanotic congenital
heart isease
Hematocolpos

Hematometrium

Agenesis of cervix or uterus

diabetes mellitus, estrogen-secreting ovarian tumors,
trauma, infection, pregnancy, or abortion. A
gynecological consultation is in order.

Dysmenorrhea Painful menstrual cramps are a
leading cause of short-term school absenteeism in
adolescent girls.The dominant type is primary.
Secondary dysmenorrhea is the result of a structural
abnormality of the uterus or cervix, a foreign body,
endometritis or endometriosis. In primary
dysmenorrhea, use of a prostaglandin-synthetase
inhibitor is of value.

Premenstrual syndrome (PMS) It is characterized by
such manifestations as breast engorgement and
tenderness, fatigue, bloating, headache, increased
appetite with craving for sweets and salty foodstuffs,
weight gain, constipation, peripheral edema, irritability,
mood swings, mental tension, and lack of concentration
occurring 7 to 10 days before onset of periods and
disappearing a day or two after the beginning of
periods. The lifeline of management is reassurance.

Breast Disorders

Breast asymmetry True asymmetry usually follows
surgery, injury or infection. Pseudoasymmetry is, as
a rule, associated with deformity of spine (scoliosis)
or thoracic cage.

Breast hypoplasia Its causes include quite frail but
tall girls, hypothyroidism, ovarian dysfunction
(Turner syndrome), adrenal hyperplasia, and
androgen-producing tumors. A surgical correction
(mammoplasty) is possible.
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Congenital anomalies These include supernumerary
nipples (polythelia), absence of nipples (athelia),
absence of breast (amastia) and inverted nipples.

Breast mass A breast mass in an adolescent is usually
a cyst, a fibroadenoma or an abscess. Whereas
cystosarcoma (a low-grade malignancy) is infrequent,
carcinoma of breast is extremely rare during adolescence.
In case of a mass that shows persistence or increase in
size, an aspiration or excision biopsy is indicated.

Gynecomastia Occurring in one-third of adolescent
boys in early puberty, palpable development of breasts
due to hormonal imbalance may be a matter of
considerable concern. It is transient and resolves within
2 years. Rarely, it may be large and persistent,
warranting plastic surgery.

Nipple discharge In addition to pregnancy,
galactorrhea in adolescents may occur as a result of
local stimulation, drugs (oral contraceptives,
antihypertensives, tranquillizers, heroin, codeine,
marijuana, amphetamines), pituitary or breast tumor
or infection. Organic nipple discharge is termed
amenorrhea-galactorrhea syndrome in which serum
prolactin level is raised. Breast cancer is indeed rare
in adolescence. Persisistence of a mass or its
enlargement is an indication for aspiration and/or
excisional biopsy.

Penile Problems

Congenital anomalies These include hypospadias,
epispadias, abnormal curvature, hypoplasia and
erectile or ejaculatory dysfunction. If not attended to,
the adolescent may suffer psychologically.

Skin lesions These include venereal warts
(condylomata acuminata) which may even involve the
urethra causing bleeding during voiding, genital
herpes simplex causing edematous wheal and severe
pruritus, syphilitic chancre over glans and prepuce,
and chancroid with ulcer edges that are not indurated.

Balanitis and balanoposthitis Sepsis of the glans
(balanitis} or foreskin (balanoposthitis) is a common
problem and is nearly always associated with
phimosis. In addition to local and oral antibiotic
therapy, it is often advisable to carry circumcision for
the severe phimosis.

Scrotal Problems

Undescended testes Cryporchidism may be true or just
a reflection of retractile testes, ectopic testes or absent

testes. Delay in treating the condition may be

complicated by testicular malignancy or infertility.
Hydrocele When present, it is invariably of

communicating type with the hernial sac.

Urologic Problems

A majority of the urologic problems, including
enuresis, in adolescents pertain to voiding dysfunction
and are often psychosomatic in origin. Nevertheless,
such organic conditions as urethral valves or strictures,
spina bifida occulta, and infection should be
considered in the diffe-rential diagnosis.

In case of urethritis (usually a manifestation of
STD), leading symptom is dysuria with or without
discharge that may be clear or purulent.

Dermatological Problems

Acne It is the most common manifestation of increased
level of androgens by increased size and secretions of
sebaceous follicles and apocrine glands during
adolescence. Over 80% teenagers suffer from it. It may
be mild that clears in due course to severe that causes
disfigurement of the face. Since appearance is a matter
of considerable concern to the adolescent, he needs to
be offered proper guidance and, if the need be,
treatment. He must wash face frequently, avoid
cosmetics and squeezing the lesions. In case of girls, it
must be ensured that pregnancy is not there before
resorting to medication with tetracyclines and/or
cisretinoic acid (Isotretinoin). Also see Chapter 27.

Hirsutism As a result of excess of androgens, an
adolescent girl may develop an excessive male type
growth of hair. Though the commonest type is
idiopathic, gonadal, adrenal, exogenous (drugs like
androgenic steroids, minoxidil, diphenylhydantoin,
cyclosporin, anabolic steroids, penicillamine, oral
contraceptives, acetazolimide, diazoxide, danazol) and
congenital anomalies (trisomy 18, de Lange syndrome)
must be considered in differential diagnosis. Cosmetic
correction is advisable. Simultaneously, attention
should be directed to counter excessive androgens.

An adolescent’s skin is vulnerable to other adverse
influences like STD, HIV/AIDS, neurosis/psychosis
(trichotillomanid), contact sports (herpes simplex) and
substance abuse.

Sleep Disorders

Narcolepsy It manifests as shortened rapid eye
movement during wakefulness (REM sleep) with
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excessive daytime sleepiness, hallucinations, sudden
flaccidity or even paralysis of a muscle group during
sleep (cataplexy), and enhanced daytime sleepiness
after disturbed nightime sleep because of apneic spells
from airway obstruction (apnea-hypersomnia syndrome).

Insomnia Adolescents are particularly prone to
delayed bedtime (delayed sleep phase syndrome). This as
also depression may contribute to insomnia in around
15 percent of the adolescents.

Orthopedic Problems

Such problems as slipped capital femoral epiphysis,
idiopathic scoliosis, Osgood-Schlatter disease,
costochondritis of the sternoclavicular joint (Tietze
syndrome) on account of rapid growth of long bones,
open epiphyses, increased traction at insertion of
muscles and pulls and pressures of sports are common
during adolescence. Further, incidence of arthralgia
from rubella, infectious mononucleosis and other viral
infections is relatively high in adolescents.

Though infections of bones and joints are relatively
less frequent in adolescents, these may follow as a
complication of sickle-cell anemia or disseminated
gonococcemia.

About 10-14% adolescent girls and 5% boys
manifest a slight curvature of the spine (scoliosis)
during the peak of the height velocity curve. This
requires no orthopedic attention unless the curve
exceeds 10 degrees.

PROMOTION OF ADOLESCENT HEALTH

Health Education

Health providers role doesn’t end up with just health

education. They must coordinate with other agencies

to educate the adolescents on several related matters

such as nutrition, sexuality and substance abuse etc.

All efforts must be made to reach out to the

adolescents, both shool-goers and nonschool-goers.

For this objective, “adolescent-friendly health services”

(AFHS) are needed. Use of mass media and school

curriculum may also be made. Special stress should

be on matters related to:

¢ Development of secondary sex characters

* Menarche, menstrual hygiene and associated
problems in girls

* Seminal discharge in boys

* Body image

¢ Nutritional needs, including iron
* Managing emotions and stress
* Reproductive process, conception, childbirth
* Safe sex and Contraception
* Right age for marriage
e HIV/AIDS, hepatitis B and other STDs
e Substance abuse, alcohol and tobacco
Improved knowledge about health matters and
negative consequences of risk-taking behavior should
be considered as an important step though not a fool-
proof, strategy for safe behavior among adolescents.

Life Skills Education (LSE)/ Skills-based
Education (SBE)

Life skills are “abilities” for adaptive and positive
behavior so that the individual can deal effectively
with demands and challenges of day-today life.
Skills-based education (SBE), given during face-to-
face counseling, proves more effective in convincing
the adolescent not to indulge in risk-taking activity
such as violence, molestation and unprotected sex.

Family Life Education (FLE)

This WHO strategy is based on the observation that
when adolescents are assisted to develop responsible
attitudes towards relationship in the family settings,
their emotional, psychological, social and sexual needs
get satisfied. Its crux is “awareness through
education”. Its various components include adolescent
nutrition, personality development, understanding
human sexuality and preparation for future
parenthood.

Counseling for Managing Stress and Emotions

Stress is inability to cope with the demands. It causes
“general adaptation syndrome”. It involves both
nervous system (predominantly “autonomic”) which
reacts immediately and endocrine (hormone) system
which takes time to react but the reaction persists
much longer. In fact, it affects almost all systems,
including immune system, to certain extent.

Three types of stress are: physical (overcrowding
in class, bus; noise and environmental pollution),
psychological (intense academic demands)and
psychosocial (conflicts with peers, teachers, family
members).

1
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The result of all these types is either eustress or taking behavior amongst adolescents. Nevertheless,
distress. Estress promotes productivity and facilitates there may be difficulties in implementation of laws in
efforts. Distress causes loss of productivity and health a country like India. Restriction on smoking in public

problems. places, legislation against child labor and legal age of
Adolescents need to be taught the art of stress marriage continue to be flouted mercilessly.
management.
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BIOSTATISTICS

Biostatistics is the science of management of

uncertainties in health and disease. It deals with the

quantitative rather than the qualitative aspect of health

and disease. The cornerstone of all biostatistical

endeavours is the measurements through which all

quantities are obtained and, thereafter, uncertainties

and variations studied. This involves systematic

collection, organization, analysis and interpretation of

numerical data pertaining to health and disease. The

measurements are employed:

* to assess the levels of health

* to assess the severity and level of disease

* to establish and interpret the reference values of
various parameters

* to evaluate probabilities in diagnosis and
management

* to assess the validity of medical tools.

The Apgar score, heart and respiratory rates and
weight and height for age are the commonly used
quantitative measurements for assessment of health
and departure from it in case of infants and children.
An example of assessing the severity of disease is the
Glasgow scoring system that is employed to determine
the level of unconsciousness.

The term, medical statistics, refers to statistics
pertaining to medical sciences, data related to human
diseases in particular. The term, morbidity statistics,
refers to statistics pertaining to sickness. The statistics
dealing with births, deaths and marriages fall under
the category, vital statistics.

A reasonable knowledge of the basics of
biostatistics is essential for understanding data on
health information, which is an integral part of the
health system, particularly its pediatric component.

Pediatric Biostatistics and
| nformatics

Mridula Chatterjee, Suraj Gupte

The Concept of Normal

The term “normal” denotes two potential meanings:
1. a person or processs is healthy, and
2. measured value falls within the normal range.
When we talk of normality in relation to growth
and development, we indeed refer to quantitative
normality. In terms of height, which is normally
distributed within a population, a graph with the
height on the X axis and the number of children of
that height on the Y axis, a bell-shaped curve is formed.
This curve indicates a normal or Gaussian distribution.
The peak of the curve corresponds to the arithmetical
mean of the sample which, in turn, equals the median
and the mode (definitions vide infra). Skewed is the term
applied to a distribution in which the mean, median
and mode are unequal. The limit within which there
is clustering of the values in the vicinity of the mean
determines the bell in the Gaussian distribution and
is expressed mathematically by the term, standard
deviation (SD), which is tied to the concept of normal
distribution.

Data, Information and Intelligence

The term data refers to discrete observations of
attributes or events that need to be considered as a
group collected from an institution or a system.
Without various conversions, data are not of much
statistical value.

The term information refers to the transformation
of data by their reduction, summarization and
adjustment for variations like the age composition
of the population to enable comparisons over time
and place are workable.

The term intelligence refers to the transformation
of information through integration and processing
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with experience and perceptions based on social and
political values.

Remember that data that are not transformed into
information and information that is not transformed
into intelligence are of limited value only. These fail
to guide the decision-makers, policy-makers, planners,
administrators and health care personnel.

Types of Studies

There are two major types of studies: cross-sectional
study and longitudinal study. A crosssectional study
refers to the study of a sample of individuals examined
at one time only. On the contrary, a longitudinal study
refers to the study of a sample of individuals
periodically at specific times. The latter is, therefore,
likely to take quite long time but, nevertheless, is of
greater relevance compared to the former.

Statistical Averages

The term average implies a particular central value in
the distribution around which the remaining values
are distributed.

Arithmetic Mean

This is the most useful statistical averages. It is
calculated by adding the individual observations
(summation) and then dividing it by the number of
observations. It is denoted by the sign “X bar”. If a
measurement (X) of 10 adolescents is 20.5 cm, 21cm,
20.2 cm, 19.8 cm, 21.5 cm, 20.3 cm, 19.7 cm, 20.5 cm,
21.1 cm, and 20.7 cm, the total becomes 205.3 cm. The
mean is 205.3 cm divided by 10 which is 20.53 cm.

The Median

This is an average that does not depend upon the total
and the number of items. The data is first arranged in
an ascending or descending order of magnitude. Then,
the value of the middle observation is the median. If
the number of values is even, then the median is
obtained by taking the average of the two middle
values.

Median is more representative of the average than
the mean.

The Mode

This is the most commonly occurring value in a
distribution of data. In the above-mentioned example,

since 20.5 is the most frequently occurring observation,
the mode of the distribution is 20.5 cm. It is not often
employed in pediatric statistics.

Measures of Variation (Dispersion)
The Range

This is the simple measure of dispersion. It is the
difference between the highest and the lowest values
in a given sample. Since it denotes only the extremes
of two values and nothing in between, it is not of much
value.

The Mean Deviation

This is the average of the deviations from the
arithmetic mean and is given by the following
formula:

X-X
Mean deviation (MD) = ( )

The Standard Deviation

This is calculated as the root of the mean of the sum of
squared deviation. The two formulas for the purpose
are:

o 2
1. Standard deviation (SD) = M
| n

¥ (X=X)?
2. Standard deviation (SD) = o1
where SD= standard deviation

S = sum of the squared deviation

First formula is basic and employed when sample
size >30. Second (i.e. modified) formula is for sample
size <30.

The following steps are involved in calculating the
standard deviation:
e Take the deviation of each value from the arith-
metic mean.
* Now, square each deviation.
* Add up the squared deviations.
¢ Divide the result by the number of observations
* Finally, take the square root .This gives the
standard deviation.
The prefix (+) to SD value indicates a dispersion to
the higher side whereas the prefix (—) denotes the same
to lower side.
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Table 8.1: Standard deviation: interpretation in terms of

observations falling within the range

Standard deviation (SD) Percentage
One (plus/minus) 68.3
Two (plus/minus) 95.4
Three (plus/minus) 99.7

Table 8.2: Standard deviation: probability of

deviation from mean

Standard deviation (SD) Percentage
One (plus/minus) 16.0

Two (plus/minus) 2.3

Three (plus/minus) 0.13

One SD signifies that about 68% observations are
within this range. Two SD signifies about 95% and
three SD as high as 99.7% of the values lying within
the particular range (Tables 8.1 and 8.2). In practice, it
is infrequent to have values above two SD in a normal
population.

Percentile

The term percentile refers to the frequency distribution
curves. To be precise, the percentile is the percentage
of individuals in the group that have attained a certain
measured quantity (say a weight of 17 kg or a height
of 95 cm) or a developmental milestone. The percentile
cutoffs may be calculated from the mean and SD. For
example, the 5th percentile corresponds to -1.65 SD,
10th percentile to -1.3 SD and 25th percentile to -0.7
SD. Third percentile means that 97% cases are above
and 2% below. Similarly, 20th percentile means that
80% cases are above and only 19% below. Generally,
normal range of observations falls between 3rd and
97th percentile.

Significant Value
Probability

Consequent upon the appropriate analysis of data, a
conclusion is required to be drawn whether the event
being investigated had a certain probability of being
secondary to a “chance”. The probability may well be
very marginal in which case it is concluded that the
event was not the result of a sheer chance.

Probability is referred to as the p value. When the
value is equal to or less than 0.05, the study results are

Table 8.3: Interpretation of commonily employed
expressions pertaining to probability (p value)

p. value Significance (Interpretation)

< 0.001 Highly significant
<0.01 Very significant

< 0.05 Significant

> 0.05 Insignificant

considered to be statistically significant. This means
that there is only 1 in 20 chance or even less that the
observed results occurred due to chance. The important
expression with significance are listed in Table 8.3.

MEDICAL INFORMATICS, TELEMEDICINE,
CYBERMEDICINE AND INTERNET

During the era of information science, medical
informatics is emerging as a new speciality and
perhaps, in next decade, this branch of science will be
as fundamental to the practice of medicine as the study
of anatomy and physiology.

Medical informatics is the name given to the study
of clinical information and communication process. It
is the rational study of the way we think about patient,
the way the treatment is defined, selected and evolved,
i.e. how medical knowledge is created, shapened and
applied. This science also includes the study how we
organize ourselves to create and run health care
organization.

The simplified definition of medical informatics is
the “computer applications in medical care”. The other
complicated definition is it is an emerging discipline
involving the study, invention, and implementation
of structures and algorithms to improve communica-
tion, understanding and management of medical
information. The end objective of medical informatics
is the coalescing of data, knowledge and the tools
necessary to apply that data and knowledge in the
decision-making process, at the time and place that a
decision needs to be made. The focus on the structures
and algorithms necessary to manipulate the information
separates medical informatics from other medical
disciplines where information content is the focus.

Thus, we find that medical informatics is concerned
with information processing and information manage-
ment carried out in medical knowledge context and
uses the following methods of information technol-
ogy: acquisition, processing, control, interpretation,
transformation, transfer and presentation of data.
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The sciences contributing medical informatics in-

clude computer science, artificial intelligence, decision
theory, statistics, cognitive science, information man-
agement, health policy and of course medical science.

Applications of Medical Informatics

a.

aon

To design decision support system for therapeutic
and preventive intervention.

Coding, storage, retrieval and transmission of data
for patient care.

Development of computer tools for research.
Transmission and teaching of medical knowledge.
Knowledge discovery.

Telemedicine

It is the exchange of medical information at a distance,
whether that information is voice, an image, elements
of medical records, live video or command to a surgical
robot (Coiera 2000).

It may also be defined as the use of telecommunica-

tion for medical diagnosis, patient care and involves
use of information technology as a medium for medical
service specially at sites that are distant from provider.
This transfer of medical data may utilize a variety of
telecommunication technology including but not
limited to ordinary telephone lines. ISDN, ATM, the
internet and satellite.

Telemedicine covers a growing number of medical

specialties for example cardiology, radiology,
dermatology, psychiatry, oncology, pathology,
ophthalmology, hematology, ENT, nephrology,
surgery, home care, general care, pre-hospital care.

There are two basic types of interaction in

telemedicine. Store and forward also known as “pre-
recorded” or “asynchronous” where the information
being exchanged between two sites is recorded (stored)
in some format. Common examples are the
transmission of still images, heart sounds, speech and
video. This is typically used for non-emergency
situations, when a diagnosis or consultation may be
made in the next 24-48 hours and sent back.

Real-time, also known as Videoconferencing or

“synchronous” when information is provided in real-
time with the patients being able to interact at once
(Wootton 1999). In this situation store and forward
would be inappropriate as the nature of service
demands a rapid respond.

Uses of Telemedicine

1.

Health care services in remote area by experts
directly or by on line data base; It offers almost
instant access to medical aids. The continuity of
care could be maintained with telemedicine in
remote areas.

Patient management in terms of investigation,
diagnosis and treatment for example by
telecardiology, telepathology, teleradiology, etc.
The images and/or records could be transmitted
for this purpose.

Medical education — teaching using real time
patient for a medical education purpose and
teleconference for continuing education.

Thus by telehealth technologies, successful

relationship could be established between rural
hospitals and higher equipped centers.

o1

The specific applications of telemedicine include:
Electronic management and transport of patient
informations and records for diagnostic purposes
via teleconsultation and video conferencing.
Image compression for efficient storage and
retrieval of image data. Example—in tele-
pathology the digitalized picture taken with the
help of telecamera can be transferred from one
place to a pathologist at distance, where the static
images of the slides can be stored in some format
and the pathologist at distance can retrieve the
image data when required.

The image processing for diagnostic purpose.
Example—ECG monitoring by telecardiology
technique. Here the community hospitals are
linked by modem with telecardiology laboratory.
This link allows the ECG strips to be transmitted
electronically in their laboratory for interpretation.
The other example, where the pathological images
are transferred at distant telepathology lab and the
pathologist would be able to control the micro-
scope, alter the magnification, auto focus or steer
the microscope table similar to conventional slide
reading.

Electronic processing of health and medical claims.
Electronic inventry to support community health
care organizations.

Teleconference for professional training, education
and consultation.
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7. Digital transmission of 2D or 3D medical images
e.g. echo cardiographic images or MRI/CT images
could be transmitted at distant telecardiology or
teleradiology laboratory.

8. Computerized control of medical equipment’s, e.g.
control over surgical robot.

Distance Communication by Video
Conferencing (Fig. 8.1)

It is one of the fastest growing areas of information
technology and is the combination of dedicated audio,
video and communication technology for real time
interaction and often used by group of people who
gather in a specific setting to communicate with other
group at geographically dispersed locations. In
nutshell, this technology allows people at two or more
locations to see and hear each other at the same time.

Videoconferencing could be of three types:

a. Point to point videoconferencing, i.e. there are two
participating sites for exchange of data and share
applications. This is also known as desktop video-
conferencing.

b. One to many videoconferencing, i.e. group
videoconferencing where audio and video
communications occurs between one main site to
a number of other sites.

c. The third, type of videoconferencing is multi point
where full audio-video interaction occurs between
three or more locations.

Real time
video
(Input)

Space station
(Output)

Remote cities
(Output)

Vital signs
(Input)

Patient
record
(Input)

War field
(Output)

Robotics
(Output)

Endoscopy
(Output)

Micro robot (Qutput) r

The main components of telematics are:
* Remote database access/update:

¢ Tele-monitoring;:

¢ Tele videoconferencing;

¢ (Case handling/message passing.

Cybermedicine and Cyberhealth Services

Cybermedicine is defined as a new academic specialty
at the cross-road of medical informatic and public
health, studying applications of the internet and global
networking technologies to medicine and public
health, examining the impact and implications on the
internet and evaluating opportunities and the
challenges for health care or in short, Cybermedicine
is the medicine in cyberspace where cyberspace
denotes the internet.

Cybermedicine is distinctive from telemedicine
with much overlapping as the internet can also be used
as a medium for telemedical applications. While
telemedicine focuses primarily on a restricted
exchange of clinical confidential date with a limited
number of participants, mainly between physician and
physician, or patient and physician, Cybermedicine is
a global exchange of open clinical or non-clinical
information between any two persons not necessarily
between patient and physician. Further telemedicine
is applied for diagnostic and curative purpose while
Cybermedicine is applied to preventive medicine or
public health (Fig. 8.2).

Illustrations

1. Astudentina chemistry department of a university
in Japan was very ill. The medical experts of the
city were unable to diagnose the rare disease. The
friends of the student sought help via the internet.

Medical informatics Internet

s

Cybermedicine_

Telemedicine

Epidemiology

Clinical

20 Evidence- Public health
medicine based Social
therapy medicine medicine,

Preventive

medicine
Medical/health
educatio

Diagnosis

Fig. 8.1: Videoconferencing

Fig. 8.2: Telemedicine vis-a-vis cybermedicine

1
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They posted their friends symptoms on a electronic
bulletin board. Within 3 hours they received e-mail
reply from a doctor who could help. Later on, they
received thousands of e-mail responses from world
famous medical experts who opined the diagnosis
as thallium poisoning. They offered prescriptions
and treatments which saved the student’s life.

2. A seven-year-male child comes at community
hospital with epistaxis and purpuric rash. The
treating physician draws a peripheral blood film,
stains it and transmits the image through
specialized microscope fitted with telecamera to a
pathologist at a tertiary.” referral center. The
physician also transmits other clinical informations
about this patient to the pathologist and a
pediatrician at another center. All these three
doctors can communicate with each other face to
face through videoconferencing and come to a final
diagnosis and plan of treatment.

3. Two surgeons at two different sites say A and B,
performs an intra-abdominal operation on a patient
atsite C. A surgical technician at site C pushes three
probes into the abdomen of the patient. One of the
probes has a tiny fiber optic array containing a set
of 3D video lenses and light source. The other two
are miniature servo operated mechanical arms with
holding, cutting and suction devices. The surgeons
at sites A and B have high definition video
monitors, wearing 3D spectacles can manipulate
these probes. The patient can be discharged within
24 hours. This is an example of robotic surgery.
These are the few examples how the internet and
telemedicine can help the mankind.

Limitations and Key Issues of Telehealth
Medicine

a. Issues of confidentiality—Medical confidentiality
is believed to be one of the basic ethics for a
physician since ancient time. But in the era of
hightech information technology this environment
of confidentiality is in question.

b. Legal and ethical issues—Though yet to be tested

in the court of law, the question about the ultimate
clinical responsibility is not yet decided. The other
hinders in the development of telemedicine are
medical malpractice and breach of duty.

c. Licensure of providers in other states—
Traditionally, physicians and other health care

practitioners are required to obtain licenses from
every country in which they practice. The
introduction of telemedicine has confused this
requirement. It is unclear whether the patient
‘travels’ to the provider, meaning the provider need
only be licensed in the country where he
or she is physically located, or whether the provider
‘travel” to the patient.

d. Cost effectiveness.

e. Quality issues—The quality of information is the
critical factor for the use of cybermedicine for
consumer empowerment patient support, health
education and evidence based medicine. The
studies showed that important aspects of quality
such as reliability, accessibility and completeness
of information and advice found on the internet
are extremely variable, ranging from useful to
dangerous.

f. Lack of standard—This is another concern though
internet protocols led to a global standardization
of how computers talk to each other,
standardization of many higher levels such as
medical applications still has to be achieved to
reach interoperability of medical internet resources.

g. Social issues—The lack of local language content
and low income and poor education is a big barrier
in accessing health and medical content on line.

h. Control on drug prescriptions will become loose.

New syndromes like ‘information overload confu-

sion” and ‘cyberhypochondriacs” may emerge.

[

The Internet

The network that connects other network of computers
around the globe into a seamless network.

World Wide Web

The world wide web (www) is one of the most
important innovation on the internet. It is a software
layer that provides users with a simple way of
accessing information. It is thus a massive collection
of static and interactive documents that are linked
together. The web allows users to create and exchange
text, images and video documents.

Electronic Mail

Electronic mail or e-mail is typically used to send short
textual messages between computer users and is one
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of a number of electronic data exchange services
available to those with access to a computer network.

Future Developments

Medical informatics has just started its contribution
in the medical field. In near future it is expected that
there will be a radical change in the quality of health
care services. To day, there are technical limitions in
using internet. It is expected that future generation
internet will operate at a very high speed. Sight, sound
and even touch will be integrated through powerful
computers, displays and network. This has been
referred as ‘quantity leap’. The advanced development
of robotics and sensors has brought greater
sophistication to the technological range of equipment
for hospitals.

“The intelligent bed is already with us and the
robotic, sensor filled hospital is on the drawing board”.
Robotic beds are only one of a number of initiatives
that provide a quantum leap in the re-definition of
telemedicine. Engineers at the Pacific Northwest
laboratory have developed Telesmell, a prototypical
system that would use an electronic nose to capture
the essence of odors, encode and transmit the data to
the telemedicine site and then use a decoder to
reconstruct the odor for the consulting expert to smell.
Alternatively, a neural network might be introduced
to analyze the odor for the operator, negating the need

to reconstruct it remotely. However, such systems are
still in their infancy.

The next revolution is what is called ‘quality leap’
where the web will have ‘machine understandable
informations” with the help of ‘intelligent software
agents’. In short, the machine itself will act intelligently
in delivering future health care services.
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HEALTH

Today, health is no longer conceived as “absence of
disease”. The World Health Organization (WHO)
definition of health, which is now universally adopted,
is as follows:

“Health is a state of complete physical, mental and social
wellbeing, and not merely an absence of disease or
infirmity.”

An individual living in a state of physical, mental
and social wellbeing is said to be enjoying positive
health which is a basic human right and a worldwide
social goal. The importance accorded by the WHO to
health is reflected in its laudable resolve of “attainment
by all citizens of the world by the year 2000 of a level
of health that will permit them to lead a social and
economically productive life.”

The concept of “Primary health care” dates back
to Alma Ata Declaration of 1978. According to this
WHO approach, based on principles of social equality,
nation-wide coverage self-reliance, intersectoral
coordination and people’s invalvement, “rural
population of developing countries must have a
provision of at least the base minimum of health
services.”” The approach has been described as:

e “Health by the people”
¢ Placing people’s health in people’s hands.”

COMMUNITY PEDIATRICS

Community pediatrics is a concept rather than a branch
of pediatrics, implying that “health is determined by
interaction between the child, his environment and
the society in which he lives”. It is, by no means, a
measurable quantity, independent of this vital
relationship.

Community Pediatrics

Tejinder Singh, Suraj Gupte

To put it in other words: Community pediatrics
means pediatrics as it applies to the child, his family
and the community. The objective is to carry the health
care to the doorstep of the “needy” through various
categories of workers, including those trained at
grassroot level. In the Third World countries, great
majority of the vulnerable population lives in villages,
periurban slums and labor colonies. The most practical
approach is to carry out the health care within the
home environment or in the neighborhood of the
family. Yet, it is wrong to think that the term refers to
the practice of pediatrics, only outside the hospitals,
as though the latter are not part and parcel of the
community. As a matter of fact the hospitals are as
important a component of the community as health
centers, schools, creches, homes for the handicapped
or the daycare centers.

Basic Principles

The two essential areas of study in community pediatrics

are:

1. The health of child population in relation to its social
environment, i.e. the total community.

2. The health of the individual child as a result of
multitude of social influences (both positive and
negative).

Whereas the first constitutes a part of social
medicine, the second is a part of clinical medicine. Both
have got to operate together for the rational delivery
of preventive and curative services to the vulnerable
population.

No doubt, the principles of community pediatrics
remain more or less the same in developing as also
the developed countries. Their application, of course,
varies from country to country. This is important, also
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in view of the fact that each country may have its
special problems needing priority attention. In the
same country, there may also be regional variations—
in fact variations from community to community.

Advantages

1. Health care goes to the susceptible population, thus
ensuring protection to those who may not
otherwise seek advice.

2. The concept ensures community participation at
all stages.

3. A community based pediatric project can be started
in a simple mud-walled/tiled structure. The
equipment and manpower are locally available at
relatively low cost.

4. It monitors the health and nutritional status of
infants and children on a continuing basis. This
considerably brings down morbidity and mortality.

5. It contributes enormously to family welfare by
ensuring survival of the child and convincing
the parents of the advisability, to “restrict the
number of children to 1 or 2”.

6. It reduces undue burden on the hospitals which, in
any case, are not the right place for tackling most of
the problems encountered in the developing regions.

PREVENTIVE PEDIATRICS

By the term, preventive pediatrics, is meant “prevention
of disease and promotion of physical, mental and social
wellbeing of children with the aim of attaining a
positive health.” Pediatrics, in actuality is largely
preventive in its objective.

It is broadly divided into two: (i) antenatal
preventive pediatrics, and (ii) postnatal preventive
pediatrics.

Antenatal preventive pediatrics includes such
measures as adequate nutrition of the pregnant
mother, prevention of communicable diseases,
preparation and education of the mother for delivery,
mothercraft and breastfeeding, etc.

Postnatal preventive pediatrics includes such
measures as periodic medical checkup of infants,
supervision of nutrition, immunization, accident
prevention, and psychologic supervision.

SOCIAL PEDIATRICS

By the term, social pediatrics, is meant “application of
the principles of social medicine to pediatrics in order

to obtain a more complete understanding of the
problems of children so as to prevent and treat disease
and promote their adequate growth and development
through an organized health structure.”

Social pediatrics is, therefore, understandably
concerned with the delivery of comprehensive and
continuing child health care services and to bring them
within the reach of the total community.

In order to ensure adequate physical, mental and
social growth of the child, we must meet his total
health needs, namely:

* healthy and happy parents

* balanced and nutritious diet

¢ clean, healthful house and living environments

* such developmental needs as play, amusement;
love, affection, security; recognition; recreation;
company of other children

¢ educational provisions/opportunities.

The coordination between social pediatrics, social
obstetrics and social medicine has made a sea change
in providing comprehensive mother and child health
(MCH) care services, including family welfare/
planning. Nothing short of this strategy is likely to
promote community health, especially in the
developing world.

The term, anticipatory pediatrics, implies anticipation
of certain happenings in the growth and development
of the child, both normal and abnormal, including
disease. As a result, the parents remain prepared for
certain developments and the attending doctor can
plan preventive measures for the untoward
developments. In case of a disease, he can anticipate
the complications/sequelae and take preventive action,
or, if thatis not workable, take early action for treatment.

The term, total pediatric care, denotes preventive,
promotive, educative, curative and rehabilitative
service to the child. In nutshell, it covers all facets of
child care and welfare—the “total (whole) child”, so
to say.

FAMILY HEALTH

Family health refers to the overall health of the
individual family members. It takes into account the
interrelationship and interdependence of the physical
and mental health states of individual family members
who live together. Thus, it determines and at the same
time is determined by the effective functioning of the
family as a biological and cultural unit with a cultural
setting.




1

80 The Short Textbook of Pediatrics

Factors Influencing Family Health

Environmental Housing and sanitory conditions,
drinking water, environmental pollution.

Social Socioeconomic status, nutritional status, level
of literacy, fertility rate, family size.

Family Health Program

In practice family health has come to mean the sum-
total of MCH, nutrition, health education, immuniza-
tion and family planning. The successful operation of
the strategy can induce families to assume
responsibility for their health and welfare. This is a
contribution to the community either.

The essential criteria of a sound family health
program are:

Firstly, it should be able to offer primary, preventive
and promotive health care, as a continuous process
rather than at intervals.

Secondly, the population should have these facilities
at the doorstep.

Thirdly, it should be backed by a sound referral unit,
available at a short distance.

UNDER-FIVES CLINICS

The modified Well-Baby Clinic of the West that blends
preventive as well as curative activities for preschool
children has been called the Under-5s or Young Child
Clinic in the developing areas of the world. The concept
of such clinics originates from the fact that an
overworked rural mother cannot carry her healthy 6-
month-old infant to one type of clinic for vaccination
and a 3-year-old child—suffering from some ailment—
to another center.

Why such an exclusively preferential stress on the
under-5s? Firstly, they are a special-risk group needing
particular health care. They constitute 17% of the
country’s total population but account for as high as
50% of the total deaths, the major causes of morbidity
and mortality being malnutrition, infections and
diarrheal disease. Secondly, common illnesses of this
age group—say malnutrition, infections, diarrheal
disease, accidents, etc.—are all preventable. Thirdly,
this age period is known for its accelerated growth
and development, warranting regular monitoring.
Fourthly, this age group needs special inputs so that
children are brought into the orbit of special health
care.

Care in
iliness

Adequate
nutrition

Immunization

Fig. 9.1: Symbol for under-5s clinic. Central triangle (red)
represents family planning. The line bordering the big triangle
represents health teaching to the mother

The services rendered by the clinic are set out in
the symbol for the Under-5s Clinics (Fig. 9.1). The apex
of the large triangle represents care in illness by a
trained health worker. The left triangle represents
adequate nutrition. The health worker attempts to
identify early onset of growth failure and malnutrition
through the Road-to-Health Card, provides
supplementary nutrition and gives necessary nutrition
education to the mothers. The right triangle represents
immunization, indicating coverage of at least the six
diseases—tuberculosis, polio, diphtheria pertussis,
tetanus and measles—and, if possible, typhoid as well
under the Universal Immunization Program (UIP),
formerly designated Expanded Program on
Immunization. The central triangle represents family
planning. The aim is to give to the mother all the advice
about family planning. The border across the symbol
represents health teaching to the mother through
posters, charts, sketches, diagrams, etc.

The Under-5s Clinic is usually located in a village, a
slum or a labor colony. It is managed by a health
worker trained in child health and nutrition. She gives
nutrition education to the mothers, weighs the children
at least once a month and immunizes them against
infectious diseases. She also makes home visits to
educate the mothers and to make sure that they care to
bring their children to the clinic for regular check-up.

At times, such clinics also provide low-cost
weaning foods to fight impending malnutrition in the
preschoolers.

BABY-FRIENDLY HOSPITAL INITIATIVE (BFHI)

The Baby-Friendly Hospital Initiative aims at making
hospitals more supportive of a primary health care
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approach. Such a focus on hospitals is the outcome of
inappropriate health care practices that have
developed in the past. There is evidence that practices
(wrong or right) followed in hospitals have a multiplier
effect that set examples for health practitioners in the
community.

A baby friendly hospital is a hospital that follows
the WHO/UNICEF Code of Practice which sets out
the “Ten Steps to Successful Breastfeeding” (Table 9.1).

The “Baby-friendly hospital” campaign was
launched by the WHO and UNICEF in mid-1991 in
Ankara (Turkey), to boost breastfeeding and to counter
the worldwide trend towards bottle-feeding. The
philosophy behind this new strategy is that hospitals
set the standards for primary care and act as the major
providers and trend setters, thereby influencing the
behavior of the health providers and the community.
What is practised in hospitals is viewed by community
atlarge as the right thing to do. Making hospitals baby
friendly could, therefore, contribute considerably to
curb the trend in favor of bottle feeding and promoting
breastfeeding.

The movement that took off in 1991 in 12 countries
has now become global. Experience has shown that
the following benefits in such hospitals are immediate,
obvious and substantial:

* Decrease in infection rate
* Improved survival of low birthweight infants

Table 9.1: WHO/UNICEF's ten steps to successful
breastfeeding

1. Have a written breastfeeding policy-routinely
communicated to all health staff.

2. Train all health staff in skills to implement this policy.

3. Inform all pregnant women about the benefits and
management of breastfeeding.

4. Help mothers initiate breastfeeding within half an hour
of birth.

5. Show mothers how to breastfeed, and how to maintain
lactation even if they should be separated from their
infants.

6. Give newborn infants no food or drink other than breast
milk, unless medically indicated.

7. Practise rooming in (allow mothers and infants to remain

together) 24 hours a day (Fig. 9.2).

Encourage breastfeeding on demand.

9. Give no artificial teats or pacifiers (also called dummies
or soothers) to breastfed infants.

10. Foster the establishment of breastfeeding support groups

and refer mothers to them on discharge from the hospital
or clinic.

g2

Fig. 9.2: Mothers and newborns should be kept together
24 hours a day from birth

* Easing of the hospital burden due to vast savings
on infant formula purchase

* Reduction in nursing load as rooming in and
demand feeding make nursery care easier.

In India, hospitals are still in the stages of joining
this movement. The procedure consists in a candidate
hospital improving practices to the point that it follows
the “Ten Steps” faithfully. Training the health care
providers for successful implementation of the Ten
Steps is an important input.

Besides promotion of breastfeeding, baby-friendly
hospital initiative in India also proposes to provide:
* Improved antenatal care
* Mother-friendly delivery services
¢ Standardized institutional support of immuniza-

tion
¢ Diarrhea management

Promotion of healthy growth and good nutrition
* Widespread availability and adoption of family

planning.

The baby-friendly hospital initiative has proved an
initial step to make hospital facilities more friendly to
mother, baby and child. The momentum is gradually
picking up.

SCHOOL HEALTH SERVICE

School-going period is relatively safe from health point
of view. However, supervision of the health of school
children is important. Sound health and its care picked
up during these years has a great bearing on the
individual, his family and the community for years to
come.
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Priority Health Problems

Major health problems of school children needing

special attention include:

1. Nutritional deficiency states with special reference
to mild-to-moderate protein-energy malnutrition,
nutritional anemias, xerophthalmia, etc.

2. Infectious diseases

3. Intestinal parasitic (both protozoal and helminthic)
infestations

4. Dental caries

5. Skin diseases

6. Eye diseases

7. Ear diseases.

Aims and Objectives

1. Promotion of positive health

2. Prevention of disease

3. Timely diagnosis, treatment and follow-up

4. Health education to inculcate awareness about
good and bad health

5. Availability of healthful environments.

Salient Components/Features

Health appraisal

Remedial measures and follow-up
Prevention of communicable diseases
Healthful environment

Nutritional services

First-aid facilities

Mental health

Dental health

Eye health

Ear health

. Health education

. Education of handicapped children
. School health record.

Animportant component of school health program
is training the teachers in the basic concepts of hygiene,
nutrition, prevention and early detection of
morbidities. Teachers can also act as liasion agents
between children and health care providers.
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JUVENILE DELINQUENCY

By the term, juvenile delinquency, is meant indulgence
in an offence by a child, precisely a boy under 16 years
and a girl under 18 years. Besides such crimes as sexual
assault, murder, burglary, theft and inflicting injuries
on others, the term includes relatively minor

deviations of youthful behavior, say desertion of
family and mixing with antisocial gangs and
ungovernable habitual disobedience.

In keeping with the increasing youth unrest over
the recent decades, incidence of juvenile delinquency
in India is on the increase. Boys are involved 4 to 5
times more than the girls.

Disturbed family conditions, e.g. disharmony
between the parents with constant quarrels, divorce,
death, poverty, alcoholism, lack of discipline or far-
too-much of it, and too many children are the most
prominent amongst the causes of juvenile delinquency.
Next comes the unsatisfactory conditions at school or
college, say lack of adequate recreational facilities, lack
of channelization of adolescents” energies, unhealthy
teacher-taught relationship, etc. Finally, there is
evidence that certain biologic causes like hereditary
and chromosomal defects, physical defects and feeble
mindedness may be at the bottom of personality
disturbance, leading to delinquency.

Prevention should aim at improvement in family
conditions so that the child is brought up in an
atmosphere of understanding, love and balanced
discipline, improvement in the school/college
atmosphere with availability of adequate sports and
recreational facilities and loving teacher-taught
relationship, and provision of child-cum-parents
counselling facilities.

For, no one is born with delinquency. The malady
is the result of interaction of many a factor related to
home environment, school and society. Just because a
delinquent fails in his duty to the society, we are not
absolved of our duty to him.

MATERNAL AND CHILD HEALTH (MCH)

By the term, maternal and child health, is meant
promotive, preventive, curative and rehabilitative
health care for mothers and children, including
maternal health, child health, family planning, school
health, handicapped/disabled children, adolescence
and health aspects of child care in special settings such
as a day-care center.

The concept highlights the vital importance of
considering the mother and the child as a single unit.
The health of the child is by and large dependent on
mother’s health and attitudes. During care of the
mother, attention to the child (both in utero and
afterwards) is nearly always mandatory.
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Objectives

Specific aims and objectives of maternal and child

health include:

1. Reduction in maternal, perinatal, infant and child
mortality and morbidity.

2. Promotion of reproductive health, e.g. postponing
unwanted arrival of child, adequate spacing
between two children and containment of
population explosion.

3. Promotion of physical and psychologic development
of the child as also adolescent within the family.

Delivery

The overwhelming problems affecting the mother and
the child in developing countries at present revolve
around the triad of malnutrition, infection and the
hazards associated with uncontrolled reproduction /
fertility.

The problem of malnutrition may be tackled in two
ways. First, direct intervention includes such activities
as supplementary feeding programs, fortification of
food, distribution of iron, folic acid and vitamin tablets,
nutrition education, etc. Second, indirect intervention
includes such measures as control of communicable
diseases through immunization, improvement of
environ-mental sanitation; provision of clean drinking
water, food hygiene, production of more food,
education and primary health care.

Problem of infection in the mother as well as the
child needs to be tackled by such preventive measures
as immunization of the mother and the child, personal
hygiene and appropriate sanitary measures and
education of the mother in medical measures like oral
rehydration in diarrheal disease and febrile illnesses.

Problem of uncontrolled reproduction/fertility is
the root cause of low standard of child health care.
There is now a mounting evidence that it contributes
enormously to the low birthweight, severe anemia,
abortion, antepartum hemorrhage and a high perinatal
mortality. The solution lies in bringing maternal and
child health/family planning (MCH/FP) services to
the doorstep of every household in the form of
economic, convenient and safe birth-control devices
and provisions for termination of unwanted
pregnancies. Introduction of sex education for senior
school children (see Chapter 4) is claimed to indirectly
contribute to the family planning drive.

Recognizing the importance of tackling the above-
said triad of malnutrition, infection and uncontrolled
reproduction/fertility, MCH services in India are now
offered as a “package” to promote continuity of care
and reduce number of visits the mother has to make
for herself and for the child.

The components of this MCH Care Package include:
Antenatal care

Intranatal care

Postnatal care

Perinatal care

Nutrition advice

Immunization

Primary health care

Rational family planning.

PN

Mortality Indicators of MCH Care

Mortality indicators employed for assessing the MCH
care include:

Maternal mortality rate

Infant mortality rate

Neonatal mortality rate

Postneonatal mortality rate

Perinatal mortality rate

1 to 4 years mortality rate

Maternal mortality rate (MMR) It is defined as deaths
per 1,000 live births of women while pregnant or
within 42 days of termination of pregnancy,
irrespective of the duration and the site of the
pregnancy, from any cause related to or aggravated
by the pregnancy, or its management, but not from
accidental or incidental causes.

The causes of maternal mortality may be direct
obstetrical complications or indirect obstetrical
complications which developed during or existed
before pregnancy or which get precipitated/
aggravated by physiologic effects of pregnancy.
Toxemias of pregnancy, hemorrhage, sepsis and illegal
abortions constitute leading causes of high MMR in
India (5 to 8 againstjust 1 in Sri Lanka and 0.1 to 0.3 in
developed countries).

Infant mortality rate (IMP) It is defined as deaths
per 1,000 live births of infants who have not attained
age of 1 year. Infant mortality is considered as a most
sensitive index of the health and level of living of a
people.

Neonatal mortality or early infant mortality means
infant mortality which occurs within the first 28 days
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of life. Its causes include immaturity, birth injury and
difficult labor, congenital anomalies, placental and
cord anomalies, diarrheal disease and acute
respiratory infection.

Postneonatal mortality or late infant mortality means
infant deaths which occur in 1 to 12 months of age.
Whereas neonatal mortality is usually due to prenatal
and natal causes, postneonatal mortality is due to
environmental influences like diarrheal disease, acute
respiratory infection (pneumonia, influenza),
communicable disease (pertussis), malnutrition,
congenital anomalies and accidents.

In India, IMR at the turn of the present century was
over 200. By 1982 it was 110 and by 1985 it dropped to
95. It is estimated to be around 55 in 2008. This rate is
quite high when compared to the current figures of
16 in Sri Lanka, and 4 to 10 in European Countries.
India’s aims of reducing its IMR to below 60 by the
year 2000 AD had apparently misfired, primarily
because of high neonatal and perinatal mortality.

In order to achieve this target, a multipronged
aggressive attack with spotlight on the following areas
is needed:

1. Improvement in the nutritional status of the
pregnant women.

Immunization of pregnant women against tetanus.
Family planning.

Efficient MCH services

Improvement in living standard

Promotion of breastfeeding

Health education of the mother about child care.
Perinatal mortality rate (PMR) It is defined as the
fetal deaths between 28th week of pregnancy and the
end of the first week after birth per 1,000 live births
plus stillbirths. Recently, it has been suggested that a
birthweight of 1,000 g may be substituted for
gestational age of 28 weeks. It has also been suggested
that where only live births are counted, the sementic,
perinatal mortality ratio, should be employed.

Though a large number of prenatal, intranatal and
postnatal factors are known to cause perinatal
mortality, the situation in India and other developing
countries is more or less monopolized by such causes
as low birth-weight, birth trauma, congenital
malformations and neonatal infections.

The estimated PMR now in India is around 30
which too has fallen much short of the target of 30-35
for 2000 AD. In developed countries, the rates vary
between 8 and 20.
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Nothing short of concerted efforts for improving
the prenatal care with special emphasis on mother’s
diet, avoidance of infections and other harmful
influences, efficient obstetric services and efficient
neonatal services would lead us to our stated goal of
reducing perinatal mortality to the minimum.

One to 4 years mortality rate It is defined as the
mortality per 1,000 of children in 1 to 4 years age
group. Mortality in this age group depends on the
immediate environment including economic,
educational and cultural characteristics of the family
and the community rather than on perinatal hazards
and other endogenous factors.

Under-5 mortality rate It is defined as the number of
deaths of children under 5 years of age per 1,000 live
births. This is the basic measure of infant and child
survival, indicating probability of dying between birth
and exactly 5 years of age. The 2006 under-5 mortality
rate in India is 76, in Afghanistan 257, in Pakistan 97
and Bangladesh 69. The corresponding figures in case
of Sweden and Japan are just 3 and 4 respectively.

Child-survival rate This is calculated by simply
subtracting the under-5 mortality rate from 1,000 and
dividing the resultant figure by 10. Child survival rate
for India is, therefore, 88.0, and for Sweden 99.5.

INTEGRATED CHILD DEVELOPMENT
SERVICES (ICDS) SCHEME

This scheme, first introduced in 1975 on experimental
basis in the form of 33 projects, has now over 5,000
projects. It is targeted at holistic development of
children.

Objectives

1. To improve the nutritional and health status of
children in the age group 0 to 6 years.

2. To lay the foundation for proper psychologic,
physical and social development of the child.

3. To reduce the incidence of mortality, morbidity,
malnutrition and school dropout.

4. To achieve effective coordination of policy and
implementation amongst the various departments
to promote child development.

5. To enhance the capability of the mother to look
after the normal health and nutritional needs
of the child through nutrition and health education.
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Package of Services

A. Essential

Supplementary nutrition

Immunization

Health check-up

Referral services

Nutrition and health education

Nonformal education

Supplementary

Nonformal education of adult women

Applied knowledge about increased local
production and consumption of nutritious foods
3. Rural drinking water supply.

N= o WD

Beneficiaries of Services

The major beneficiaries of ICDS are children under 6
years of age and pregnant and lactating mothers.
Besides, women in the age group 15 to 44 years are
also included. Thus, beneficiaries constitute over 40%
of the total population. The scheme is jointly operated
by the Ministry of Health and Family Welfare and
Ministry of Women and Child Development. The
services offered to different categories of beneficiaries
are shown in the Table 9.2.

ICDS scheme ought to be viewed as a vital drive
against poverty and as an instrument to improve the
health, nutritional and educational status of the under
privileged children and mothers as a part of India’s
20-point development plan. What is remarkable is that,
according to conservative estimates, it will cost less
than even 1% of the gross domestic product of the
country.

Delivery of Services

The services are delivered at a community center, the
anganwadi (meaning a courtyard). Anganwadi worker
is the backbone of the center. She comes from a local
community and has had 4 months training in
fundamentals of child development, nutrition,
immunization, personal hygiene, environmental
sanitation, antenatal care, breastfeeding, identification
and immediate managment of at-risk children,
treatment of common day-to-day illnesses, preschool
education and functional literacy and simple
recordkeeping. In each urban ICDS project, anganwadi
worker must at least be a matriculate but that is not
necessary for rural and tribal projects.

Table 9.2: Services available to different categories of
beneficiaries scheme

Beneficiary Services

Children under 1 year =~ — Supplementary nutrition
— Immunization

— Health check-up

— Referral services

— Supplementary nutrition
— Immunization

— Health check-up

— Referral services

Children of 1 to 3
years age group

Children of 3 to 6 — Supplementary nutrition
years age group — Immunization
— Health check-up

— Referral services

— Nonformal preschool education

— Health check-up

— Immunization against tetanus
of expectant mothers

— Supplementary nutrition

— Nutrition and health education

— Nutrition and health education

Expectant and nursing
mothers

Other women of 15 to
44 years age group

The AWW is assisted by a local person, usually an
uneducated and unskilled woman.

The work of AWW is supervised by mukhyasevika.
She is a graduate and has had 2 months special
training.

The Child Development Project Officer (CDPO)
supervises the work of mukhyasevikas and is in charge
of each ICDS project. He is, preferably a graduate in
child development, social work, home science,
nutrition or any allied field and has had 2 months
special training.

The ICDS scheme is under the administrative
control of the Social Welfare Ministry of the Govt of
India. At the State level too, social welfare is the
administrative ministry in a vast majority of the States.
In rural projects, the services are strengthened by the
primary health centers whereas in the urban ones,
medical colleges make outstanding contributions.
Training consultants (drawn from community
medicine or pediatrics) provide services related to
training, survey and research.

Community Participation

All attempts must be made to explain different
components of the program to the community so that
people feel involved in it. Community needs to be
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involved through local health committees in the
preparation of nutritious food mix for supplementary
nutrition, using local foods, immunization, vitamin A,
iron and folic acid supplementation, etc. Mahila
Mandals can play valuable role in ICDS activities.

The major thrust of ICD scheme at present is to
achieve a convergence between sectoral services of
various deparments involved in the upliftment of
underprivileged sections of the community.
Anganwadi workers are expected to play a significant
role in this endeavor.

CHILD LABOR

Child labor may be defined as employment of children
in gainful occupations even at the expense of their
physical, emotional and social wellbeing. “Labor”
should, for the purpose of this definition, be
interpreted as “work” that the child does outside his
own family circle and for which he, in turn, receives
wages. Work in this case is such as requires strength
or patience rather than skill or training.

Magnitude of the Problem

According to a conservative estimate, some 70 million*
children are engaged in child labor in the world. What
is remarkable, 98% of them are in the developing
countries. The Anti-Slavery Society believes the
number may well be much more than 100 million since
in many countries child labor may be clandestine and
children who both work and attend school are rarely
considered as child workers.

India has the largest force of child laborers in the
world, about 90% of them being in rural areas. Every
third house has a working child. Every fourth child is
employed. In India’s capital alone, 5,00,000 children are
estimated to be working in shops or dhabas, as domestic
servants, or street children (rag-pickers, for instance).

Major Patterns of Child Labor (Figs 9.3 to 9.5)

i. Unorganized sector A vast majority of the child labor
force is in the unorganized sector— agriculture
work, as shoeshine boys, rag-pickers, newspaper
vendors, cigarette vendors, helpers in shops and
small wayside restaurants or petty servants’ for
running errands in private homes.

ii. Organized sector Only a small proportion of
working children are in the real organized sector.

In actuality, it is the semiorganized sector—carpet
weaving, sari embroidery, brassware, precious
stone polishing, bidi making, bangle
manufacturing, leather tannery, match and
firework manufacturing, construction work, gas
stations, petrol pumps, automobile workshops,
autogarages, etc. which monopolize the situation.
All said and done, remember that the largest
number of working children are found in households,
frequently helping adults in household chores or
providing baby-sitting for the younger siblings. Next
comes the nondomestic work—usually agricultural in
nature.
All sort of work under the eponym “child labor”
nearly always discourages school attendance.

Background Factors

Poverty is the single most important factor responsible
for child labor.

Exploitation by the parents, who have selfish
motives in wanting their children to work rather than
go to school is often the operative cause.

Remaining factors operating in child labor include
exploitation by the employers, bad company, begging
gang, school dropout, child-out-of-wedlock,
maladjustment in the family, death of parent(s) and
juvenile delinquency.

Fig. 9.3: Child labor. A Nepalese adolescent engaged in
strenuous manual work at a construction site
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Fig. 9.4: Child labor. An instance of street children who collect
“garbage” the whole day and are banked upon as bread-earners
for the family

Fig. 9.5: Child labor. One of millions of working children who
rakes through garbage dumps for polythene bags, plastic and
waste paper for a living

Health Hazards

Environmental hazards The working child is exposed
to such adverse factors as dust, smoke, lighting,
radiation, unsafe and unhygienic conditions—to
mention just a few-all of which threaten his health.

Drug abuse Child laborers are frequently exposed to
smoking, boozing and drugs which eventually lead
to addiction and far-reaching damage to child’s health.

Venereal diseases Child prostitution and sexual
exploitation may lead to venereal diseases.

Accidents and injuries Incidence of injuries while
working is quite high. The leading causes include
lifting of heavy weights, broken glasses, slipping or
falling, and injuries caused by various materials and
machinery.

Communicable diseases There is evidence lhat the
working children have much higher incidence of
communicable diseases such as tuberculosis, leprosy
and VD.

Malnutrition Poor nutrient intake in relation to
increased needs, more so as a result of increased
manual work, adversely affects the normal growth
spurt during puberty and adolescence.

Psychosocial development Restricted social interaction
with denial of leisure, play and recreation, and long
hours of daily work leave crippling effect on child’s
emotional development. With exposure at a premature
age to adult life of brawls, sex, boot-logging, crime
and what not, he is thrown into life, incredibly
precocious beyond his years.

Little wonder, smoking, drug addiction, smuggling
and even prostitution are common in working
children. Juvenile delinquency is very high in such
children.

High morbidity Magnitude of ailments, say headache,
backache, cold, cough, fever, conjunctivitis, scabies,
pyodermas, nutritional deficiency states, tuberculosis,
intestinal parasitic infestations, diarrheal disease,
accidents, etc. is far higher in child laborers. More than
the work, the working conditions are harmful to the
health.

Table 9.3 lists the health hazards in relation to type
of labor.

The Way-out

Child labor is closely connected with the
socioeconomic status of the deprived communities.
Since banning it, though eventually needed, is neither
workable nor desirable at present in view of
widespread poverty and bad economy, the thrust right
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1 Table 9.3: Health hazards in child labor

Type of labor Health hazard(s)

Agriculture Injuries from accidents. Heat-induced
problems. Dermatitis from fertilizers,
pesticides or herbicides Snake bite, etc.
Parasitic infections

Lung problems from inhalation of fiber
dust. Poisoning from coloring agents
Lung problems including pneumonia.
Heart failure

Nicotine poisoning in the form of easy
fatigability of muscles, nausea,
headache, blackouts, blindness

Lung problems like byssinosis and
tuberculosis

Lung problems

Burns

Muscle fatigability

Deformities

Eye problems

Spinal problems

Deformities

Heat stroke

Lung problems

Conjunctivitis

Reduction in life span

Lung problems, including asthma
Acid burns

Headache

Lung problems

Acid burns

Silicosis

Pneumoconiosis

Tuberculosis

Fatigability

Child abuse and neglect (CAN)

Drug abuse

Venereal diseases

AIDS

Hepatitis

Carpet-making
Balloon factory

Bidi industry

Powerloom industry

Firework/match
industry

Zari industry

Glass industry

Lock industry

Brass industry

Slate industry

Domestic work

Prostitution

now should be on elimination of child labor related to
exploitative and hazardous works, and to bring health
services where they work through a strategy involving
the parents, employees, community, and nongovern-
mental, governmental and voluntary agencies.

The highlights of The Child Labor (Protection and
Regulation) Act, 1986, in our country are listed in
Table 9.4.

Disillusioned by the worsening child labor scenario
in India, the Supreme Court of India on 8th December,
1996, directed all State Governments and Union
Territories to take concrete steps to abolish child labor.
It identified nine industries for priority action and

Table 9.4: Main features of The Child Labor

(Protection and Regulation Act 1986)

1. No child who has completed his 12th year and no
adolescent shall be required or allowed to work in any
plantation unless (a) a certificate of fitness granted with
reference to him under Section 27 is in the custody of the
employer, and (b) such child or adolescent carries with
him, while he is at work, a token giving a reference to
such certificate.

2. No child shall be required or permitted to work in any
establishment in excess of such number of hours as may
be prescribed for establishment.

3. The period of work on each day shall be fixed in a way
that no period shall exceed three hours before he has had
an interval for rest for at least one hour.

4. The period of work should be so arranged that, inclusive
his interval for rest under subsection 2, it shall not spread
over more than six hours including the time spent in
waiting for the work on any day.

5. No child shall be permitted or required to work between
7 PM and 8 AM.

6. No child shall be required or permitted to work overtime,
etc.

directed setting up of Child Labor Rehabilitation
Welfare Fund. The offending employers are supposed
to pay for each child a compensation of Rs. 20,000 to
be deposited in the Fund.

The Indian Academy of Pediatrics (IAP) Committee
on Child Abuse, Neglect and Child Labor (CANCL) is
now engaged in formulating an ambitious country-
wide strategy to fight the malady.

STREET CHILDREN

As many as 100 million children across the globe, with
dominant concentration in Asian, African and Latin
American countries, live and work on streets, usually
without support from families.

Major factors contributing to this malady are
poverty, rapid urbanization, loss of family members
through disease, accidents or disasters, physical and
sexual abuse, etc.

Street children (Fig. 9.6) are specially at risk of
developing nutritional deficiencies, tuberculosis, STDs,
HIV, substance abuse, skin disorders, intestinal
parasitosis, prostitution and criminal exploitation.

The governmental and nongovernmental organiza-
tions (NGOs) need to intensify efforts to improve their
lot through:

* Provision of health and welfare services
* Housing opportunities
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Fig. 9.6: Street children

e Educational facilities
* Employment

e Adoption

e Rehabilitation centers.

THE HANDICAPPED CHILD

The term, handicap, refers to an inability to achieve the
full potential or fulfill a role that is normal for that
individual as a result of disease, impairment or
disability. It is the effect of the conditions.e.g. inability
to participate in competitive sports like hockey, cricket
or skating in post-polio lameness, or social isolation
resulting from mental retardation, deafmutism or

epilepsy.
Disease, on the other hand, simply refers to a specific

health problem like cleft palate, arthritis or congenital
heart disease.

Impairment refers to any loss or abnormality of
psychological, physiological or anatomical structure
or function like autism, impaired vision or loss of a
limb in an accident.

Disability refers to an inability to carry out certain
activities considered normal for the individual’s age,
sex, etc. as a result of impairment.

Figure 9.7 gives the sequence of events leading to
a handicap.

Insult
(Injury, Disease)

Impairment
l
Disability
U

Handicap

Fig. 9.7: Sequence of events leading to a handicap

According to a conservative estimate, 10% of India’s
population is handicapped in one way or the other.
Thus, there are about 45 million handicapped children
in the country at present. Worldwide, there are about
400 million handicapped children.

Etiologic Classification

Communicable diseases, perinatal insult, PEM and
accidents together account for 75% of the handicap in
childhood. Table 9.5 presents the detailed etiologic
classification of pediatric handicap.

Management
Disability Intervention/Limitation

The aim is to safeguard against or, at least, halt the

progression of the disease process from impairment

to disability and handicap. This can be achieved by

two major strategies, namely:

a. Medical intervention during impairment, the
earliest stage, and

b. Social and environmental intervention in terms of
dependence and social cost for the disability and
handicap, the later stages.

Disability Prevention

This relates to all the three levels of prevention,

namely:

a. Primary prevention by reducing the occurrence of
impairment through vaccination as in
poliomyelitis,

b. Secondary prevention by disability limitation
through suitable treatment as in rheumatoid
arthritis,

c. Tertiary prevention by preventing the transition
of disability into handicap as in rehabilitation
through psychosocial, vocational and medical
components.

1
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Table 9.5: Etiology of pediatric handicap

. Physical (Orthopedic)
Sequelae of fractures, arthritis, etc.
Residual rickets
Chondrodystrophies
B. Neurologic
Mental retardation
Behavioral/learning disabilities
Postpolio residual paralysis (PPRP)
Postmeningitic, encephalitic sequelae
Cerebral palsy
Epilepsy
Degenerative disorders
Birth defects
C. Sensory
Visual: Blindness (partial or complete), refractory errors
Auditory: Deafmutism, partial hearing loss
Speech: Dysarthria, stuttering, dysphonia
D. Chronic Systemic Diseases
Heart disease (both congenital and acquired)
Bronchial asthma
Diabetes mellitus
Malabsorption syndrome
Muscular dystrophy
E. Social
Child abuse and neglect (CAN)
Drug addiction
Orphan

Rehabilitation

Rehabilitation of the handicapped aims at training and
retraining of the individual to the highest possible level
of functional ability through combined and
coordinated use of medical, social, educational and
vocational measures. The eventual goal is to reduce
the fallout of disabling and handicapping conditions,
enabling the individual to actively participate in the
mainstream of the community, the so-called “social
integration”. The process of rehabilitation involves
restoration of function (medical rehabilitation),
restoration of capacity to earn livelihood (vocational
rehabilitation), restoration of the family and social
relationship (social rehabilitation) and restoration of
personal dignity and confidence (psychological
rehabilitation). Naturally, a multitu-des of
subdisciplines are required to participate in this
process, including physiotherapy, occu-pational
therapy, speech therapy, audiology, psychology,
education, social work, vocational guidance and
placement services.

Services for the handicapped must incorporate
therapeutics, education, and social and emotional
support to the family. Nothing short of community
participation will make these services effective. The
areas of community participation include case
reporting and referral to the rehabilitative services,
raising funds for maintenance of these services, and
advisory role for planning and administration. In
addition, the community should act as a “pressure
group” for promoting social legislation for the
disabled. The community needs to offer employment
opportunities in shops, factories, and other business
establishments to the disabled.

Central to all welfare programs is “awareness
creation” in the society about the abilities of a child
with a handicap. There are many a myth about the
handicapped. We must put up concerted efforts with
support from the mass media (radio, television, press,
etc.) to “demythify” disability and put a thrust on
positive approach to child with a handicap.

Available Welfare Services at National Level

The following institutes are set up by the Government

of India as premier institutes in their respective fields

to cater to the needs of the handicapped in the area of

education, development of manpower, training,

vocational guidance, counselling, research,

development of suitable service models and low cost

aids and appliances:

1. National Institute for Orthopedically Handi-
capped, Calcutta.

2. National Institute for Mentally Handicapped,
Hyderabad.

3. Ali Yavar Jung National Institute for the Hearing
Handicapped, Mumbai.

4. National Institute for the Visually Handicapped,
New Delhi.

5. Institute for the Physically Handicapped, New
Delhi.

6. National Institute for Rehabilitation, Training and
Research, Cuttack.

THE GIRL CHILD

(Gender Bias, Gender Gap, Discrimination against
Females)

In India and rest of the Third World, not only the girl
child but the woman as such continues to be
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discriminated. The sex bias is far more pronounced
among the downtrodden and the rural settings. The
discriminated girl child, if she manages to survive,
grows up to show discrimination to her female children.
This viscious cycle goes on and on and is hard to break.

Currently, we are in the thick of a compaign to
generate awareness among people for safeguarding
the rights of the girl child and for upliftment of her
status. This will eventually have a positive bearing on
the status of the woman as well.

Every year, 18-24 September is observed as Girl
Child Week throughout India.

Issues and Problems (Female Feticide /
Infanticide)

Discrimination against the girl child begins even before
her birth. The so-called “sex-determination shops” are
having roaring business, offering amniocentesis and
ultrasound facilities for finding the unborn baby’s sex
and indirectly instigating abortion of the female fetus.
The practice attracts clients from all socioeconomic
groups, even if the money has to be begged or
borrowed. Now, there is a legal ban on abortion of
female fetus following sex-determination tests.
However, the practice is going on, though illegally,
under a garb such as MTP. There truly is an unholy
nexus between the parents, their advisers, sex-
determination clinics and abortionists.

Birth of a girl is often received with indifference
and apathy, at times a reaction akin to “mourning”.

Nutritional Status

On an average, nutritional status of the girl child is
poorer than that of the boy. She is more likely to have
low birthweight and more likely to be given artificial
feed. She is provided less amount of food which again
is of inferior quality as compared to a boy. Often, it is
a practice to postpone onset of puberty in a young
girl by restricting her food intake so that parents can
buy sufficient time to arrange dowry and a suitable
groom for her.

Morbidity and Mortality

The medical needs of the girl child too are ignored.
While the biologic truth is that more males die in
infancy than females, in India the reverse holds good.
The National average for female: male ratio in India

in 1981 was 933:1000. It fell down to 929:1000 in 1991,
and is estimated to be 927:1000 in 2000.

Educational Status

Educating the girls is hailed as the best investment a
nation can make for its bright future. Yet, education
of girls in India presents a sordid picture. Quite a
proportion of girls never get enrolled in schools. Those
who do so show a high rate of dropout. Among the
factors that contribute to female illiteracy figure
cultural, historical and social constraints, in addition
to lack of ample schools, lack of female teachers, an
antipathy to coeducation, and child and teenage
marriage. Often, girls are not sent to school because
they are required to participate in household chores
(Fig. 9.8). Many parents do not wish to allow girls to
get exposed to modern ideas to ensure that they remain
docile and submissive.

Female illiteracy contributes to innumerable
problems related to family welfare.

Girl Child Abuse and Neglect

The girl child is particularly subjected to considerable
exploitation and abuse. She is denied very survival,
adequate food intake, education, health care, etc. She
is brought up to be submissive and docile, playing
second fiddle to the brother. Her attitudes are moulded
in such a manner that she herself gets gravely biased
against her own gender. When she becomes a mother,
her treatment to daughters and daughters-in-law

Fig. 9.8: In developing countries, household responsibilities
keep millions of girls out of school. To quote the UNICEF, “this
invisible barrier needs to be broken to assure their right to
education”
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becomes a reflection of this unhealthy bias. The custom
of “devdasis” and “yallamas” is a sad commentary on
the society.

Girl Child Laborer

In India alone, there are around 8 million working
female children. Out of these, some 2 million are
engaged as domestic servants.

Girl child laborers are more exploited than their
male counterparts. They are paid less and asked to do
more work. This contributes to their poor state of
health, nutrition and wellbeing.

Girl Street Child

The girl street child is much worse than her boy
counterpart. She is harassed, sexually abused and often
pushed into prostitution.

The Solution/Practical Action Plan

1. There should be no discrimination on the basis of
sex. Girls should be given equal opportunities.

2. Atotal ban on female feticide in all States and Union
Territories needs to be implemented strictly.

3. Awareness of importance of various aspects of the
girl child, e.g. education, legal status, etc. needs to
be emphasized thoroughly through circulars in
various local languages, Posters/cartoons at
prominent parts of localities, television/radio skits,
and street plays, discussions/seminars by local
bodies at all levels to ensure participation at
grassroot level.

4. Education of girls should be the priority: Free
education of all girls up to secondary school
level in all the States of India. Nonformal adult
education, especially for women, should be
taken up on a war-footing simultaneously. .

5. Improvement of nutritional status:

a. Midday school meal program should be
introduced in the municipal and government-
aided schools.

b. A special supplementation program should be
designed for the severely malnourished
children.

c. Vitamin D supplementation should be given as
per the need in the community to prevent
rickets, especially in girls.

6. Compulsory immunization

7. During home visits by the community health
workers, stress should be laid on the health
status of the girls who may otherwise be neglected
by their families.

8. Child Labor Act and laws pertaining to exploitation
of children, especially girls, should be revised,
simplified and implemented, especially in regard
to sexual exploitation.

9. Motivation of adoption of girl children and
especially handicapped ones, needs to be stressed.
Mass adoption of girls either from a school or a
community by a voluntary organization or an
industrial one should also be promoted.

10. Handicapped and socially deprived girls should
be given job opportunities on a preferential basis.

PREVENTION OF ACCIDENTS

According to the World Health Organization, an
accident is an event, independent of human will,
caused by an outside force acting rapidly and resulting
in bodily or mental injury. The occurrence of injury is
unintended. Majority of accidents are preventable.

Magnitude of the Problem

Accidents are undoubtedly among the chief causes of
morbidity and mortality in childhood and adolescence
in the Western countries.Though in India and other
developing countries, the priority health problems are
diarrheal disease, malnutrition and infections, the
accidents too are quite frequent—especially the
domestic ones like burns, injuries, poisoning, and
traffic mishaps.

Major Types

Accidents may be classified into the following five

categories:

1. Accidents Requiring Medical Intervention:
Drowning, burns, falls, cuts and wounds, agro-
industrial injuries, animal bites (dogs, snakes, etc.)
— Common poisoning, especially insecticides
rodenticides, kerosene oil, drugs, etc.

2. Accidents Requiring Surgical Intervention/
Observations: Head injuries, burns, soft tissue
injuries (faciomaxillary injuries), fractures, trauma
to abdominal organs, miscellaneous

3. Accidents Involving Eyes: Bow and arrow, Gulli-
danda, fireworks (anar), stone throwing,
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broom stick and other sticks, sharp-edged toys,
balls, shuttle-cocks, fist fighting, fall from a
height, knife, scissors, needle, Chemical, thermal

4. Accidents Involving ENT: Foreign bodies, roadside
accidents, corrosive poisoning (kerosene
oil), sudden exposure to noise, causing sudden
deafness, physical injuries (slap), mechanical
injuries with sharp objects, strangulation from
clothes being entangled in rotary machines,
automobiles, etc, kite-flying, causing laryngo-
tracheal cuts, loss of pinna, etc.

5. Road/Traffic Accidents: Reversing car, careless
road crossing, playing in streets with vehicular
traffic, allowing children to stand in a car, or, still
worse, to sit in driver’s lap.

Preventive Measures

Accident prevention needs three things. First is the
forethought which means to anticipate the possible
risk to the child. Second is time in order to watch the
child and his activities. Third is discipline which should
be well balanced.

Education

Education can play as great a preventive role in
accidents as vaccination in disease prevention. It
should be imparted to the parents, school teachers and
grown-up children.

Strict Implementation of Rules

* Traffic rules, such as compulsory wearing of crash
helmets, restriction of the speed to recommended
limits, checking of blood alcohol level of drivers,
regular checking of vehicles, etc. must be strictly
enforced. It is suggested that seat belts should also
be made compulsory for car riders—the driver and
the user of the front seat, in particular. Also, regular
caution needs to be exercised in issuing driving
licences. A driving licence should bear the blood
group of the owner.

¢ Children must not travel on the front seat of the car.

¢ Condition of roads must be up to the mark

* Every crossing and every vehicle must have first
aid facilities and every driver must be familiar with
first-aid administration before being issued a
licence.

Elimination of Causative Factors

Reduction in accidents can be successfully attained by
eliminating the factors that are likely to cause them.
The remedial measures in this behalf can be in the form
of improvement of housing, safe storage of drugs and
poisons, improvement of roads, proper placement
of electric points, etc.

Medical Care of the Victim

Many deaths can be prevented if accident victims are
provided emergency care at the accident site, during
transportation and in the hospital emergency room.

Police must not harass the people who contribute
in transporting an accident victim to the nearest
hospital or doctor.

It is advisable to provide the traffic constables, a
two way walkie-talkie to speed up the process of
medical help.

Every medical college must have a comprehensive
trauma care and rehabilitation unit.

Survey and Research

Studies need to undertaken about the causes, extent,
type and other characteristics of accidents as also
determining new ways and means of making the
environment safer and changing human behavior for
controlling accidents.

CHILD ABUSE AND NEGLECT

The spectrum of child maltreatment encompasses acts

of abuse or commission and acts of omission or

neglect/lack of appropriate action by a caretaker,

resulting adverse effects and even mortality in

children. The following factors contribute to higher

incidence of such maltreatment in groups living in

poverty:

* Enhanced number of crises in their lives in the form
of unemployment, overcrowding and disease.

¢ Limited reach to social and economic resources for
support during times of stress.

* High rate of violence, teenage pregnancy, single
parenthood and drug abuse (all risk factors).

* Higher reporting because of more scrutiny by social
agencies.
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Discussed in details elsewhere, the malady needs
to be fought by a multipronged strategy, including
awareness activities. The JAP Committee on Child
Abuse, Neglect and Child Labour proposes to evolve
such a program.

INDIA’S NATIONAL HEALTH PROGRAMS

Various national health programs, currently in
operation, are listed in Table 9.6.

Reproductive and Child Health (RCH) Program

This program followed revisions in the CSSM Program
as per recommendations made at the International
Conference on Population and Development in Cairo
in 1994 and was born in 1997. Its goals are removing
all targets for family planning, phasing out incentive
payment to both providers and acceptors of family
planning methods, increasing utilization of existing
facilities and using the voluntary and provate sector
to enhance access to services and fill gaps left by public
sector providers.

The package of services offered by RCH program are:
For the Children
¢ Essential newborn care
* Exclusive breastfeeding
* Immunization
* Appropriate management of ARI
e Vitamin A prophylaxis
¢ Treatment of anemia

Table 9.6: India’s national health programs

National Malaria Eradication Program
National Family Welfare/Planning Program
National Tuberculosis Control Program
National Leprosy Control Program
National Filaria Control Program
Iodine Deficiency Control Program
National Water Supply and Sanitation Program
National Program for Prevention of Visual Impairment
and Control of Blindness
9. Diarrheal Disease Control Program
10. STD Control Program
11. Universal Immunization Program
12. Minimum Need Program
13. 20-Point Program
14. Guineaworm Eradication Program
15. National Diabetic Control Program
16. National AIDS Program
17. Child Survival and Safe Motherhood (CSSM) Program
18. Reproductive and Child Health (RCH) Program.
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For the Mother

¢ Tetanus toxoid immunization

* Prevention and treatment of anemia

* Antenatal care and early identification of maternal
complications

* Deliveries by trained personnel

¢ Promotion of institutional deliveries

* Management of obstetrical emergencies

* Birth spacing

For the Eligible Couples

* Prevention of pregnancy

¢ Safe abortion

For RTI/STD

* Prevention and treatment of reproductive tract
infection and sexually-transmitted diseases. RCH
program is a target-free program with voluntary
participation.

INTEGRATED MANAGEMENT OF NEONATAL
AND CHILDHOOD ILLNESS (IMNCI) STRATEGY

This WHO/UNICEEF designed new strategy is inspired
by the common observation that in developing
countries illness usually strikes as a group rather than
as a single disease, say diarrhea or respiratory
infection. In addition, anemia, malnutrition and poor
immunization coverage often go unaddressed
although these are known to commonly accompany
these illnesses. Here, therefore, the focus in an
integrated manner, is on main causes of morbidity and
mortality as also the overall health of the child. Three
remarkable components of the strategy are:

¢ Improvement of the case management skills of
health providers through provisions of locally
adapted guidelines and training activities to
promote their use.

Guidelines on referral criteria are quite an

important component of the algorithm.

e Provision of essential drug supplies required for
effective case management of childhood illness.

* Optimization of family and community practices
in relation to child health, particularly care-
seeking behavior.

In India, IMCI has been expanded to include
neonatal care. Hence, it is rechristened Integrate
Management of Neonatal and Childhood Illness
(IMNCI) and made central pillar of the child health
strategy under RCH-II/National Rural Health Mission
(NRHM).
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Three major components of IMNCI are: ADOPTION

1. Improvement in case-management skills of health
staff through approprite guideliness.

2. Improvement in the overall health system, and

3. Improvement in family and community healthcare A ~TE ELACCID PARALYSIS (AFP)
practices. SURVEILLANCE

Refer Chapter 42 (Miscellaneous and Unclassified
Issues).

Principles of IMNCI Guidelines The strategy aims at identifying cases of AFP (polio,
Guillain-Barre syndrome, transverse myelitis,
traumatic neuritis) and reporting them to the District
Immunization Officer of the area for further action.
For details, see Chapter 18 (Pediatric Viral Infections)

1. All sick young infants up to 2 months of age must
be assessed of “possible bacterial infection/
jaundice” and “diarrhea”.

2. Allsick children aged 2 months up to 5 years must
be examined for “general danger signs” and then
for cough or difficult breathing, diarrhea, fever or
ear problems. A Boon

3. Allsick young infants and children aged 2 months
up to 5 years must also routinely be assessed for
nutritional and immunization status, feeding
problems and other potential problems.

4. Only alimited number of carefully-selected clinical
signs of high sensitivity and specificity are used.

5. Based on the signs, the child is assigned to color-

coded classification: “pink” suggests hospital

referral /hospitalization, “yellow” indicates specific
treatment and “green” calls for home treatment.

Guidelines address most but not all health problems.

7. Management procedures use a limited number of
essential drugs and encourages active participation
of caretakers who need counseling about home
care, including feeding, fluids and follow-up

TELEVISION AND THE CHILD

Undoubtedly, television has become a part and parcel
of our life. Like adults, children too watch it for
entertainment, information, reassurance and comfort
after stressful experience, overcoming boredom, etc.
Educational TV programs can enhance the cognitive
development of children, especially the preschoolers,
in reading, readiness and acquisition of vocabulary.
For older children, it is an excellent source of current
events, science, history and politics. Suitably chosen
programs are capable of supplementing parents’
activities aimed at inculcating knowledge, skills,
information and motivation for learning.

o

Agewise TV Viewing

visit(s). Experience has shown that children start consistent

TV viewing between 2 to 3 years of age. A child of 4 to

Steps of Management 5 years may not be able to fully understand a program

Step 1: Check-up to identify the illness but he does form some impression of what he has

Step 2: Classification of illness according to color- Vviewed. Of course, he cannot differentiate between

coded charts fantasy and real happening clearly. To him everything

Step 3: Advise retreatment/referral/ home manage- ©On TV is true to life. A violent scene could be as
ment (including counseling) terrifying to him as violence in real life.

Step 4: Follow-up. Between 8 and 12 years of life, child’s under-

standing of TV improves considerably. Now, he is able

INDIA’S NATIONAL NUTRITION PROGRAMS to draw conclusion from certain programs. There is a

considerable improvement in memory for program

Refer Chapter 11 (Pediatric Nutritional Requirements). ..o

The adolescent has a tendency to become
increasingly critical of the TV programs. He, therefore,
Refer Chapter 13 (Protein-energy Malnutrition). becomes choosy too.

INDIA’S NATIONAL NUTRITION POLICY
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Adverse Effects

Among the probable adverse effects of excessive or

erratic TV viewing rank the following:

* Infringement on child’s time meant for studies,
play, sports, hobbies, etc.

* Much-too-much of snack-eating during TV
watching and reduction in activity, resulting in
obesity.

* Adolescent delinquency and violence secondary to
viewing of violent TV programs.

* Behavioral problems secondary to violent, horror
or adult programs.

The Way-out

e Parents must use their balanced judgement in
choosing TV programs for the child.

* Parents must assist children through interaction to
drive sensible and positive interpretations
from the programs watched by them.

e Parents must introduce children to hobbies and
alternate channels of recreation so that they
build relationship to the world around them rather
than to the TV set.

* Schools should play a positive role in utilizing
creative and beneficial aspects of TV. Recognizing
the value of TV as the “third parent”, the Indian
Academy of Pediatrics is striving to have a
Kaleidoscopic Innovative Doordarshan (KID)
channel which would exclusively present programs
that children like to see and which parents, teachers
and caretakers want children to see.

DISPOSAL OF HOSPITAL WASTE

The Ministry of Environment and Forests, Govt. of
India, has done well to notify the Biomedical Waste
(Management and Handling) Rules 1995. According to
these rules, the biomedical wastes are to be handled

as per the prescribed procedures which specify
authorization/responsibility of generators and
operators, segregation, packaging, transportation and
storage, treatment and disposal, maintenance of
records and returns, accident reporting and follow-
up, and import and export methods for biomedical
wastes. All hospitals and nursing homes have been
directed to install incinerators/suitable devices for safe
disposal of human anatomical waste (tissues, organs,
body parts), blood and body fluids and items saturated
or dripping with blood and body fluids. The authority
for execution of the provisions is entrusted to the State
Pollution Control Boards.

FURTHER READING

Articles/Chapters

1. Banerjee SR. Child labor. In Gupte S (Ed): Recent Advances
in Pediatrics, Vol 2. New Delhi: Jaypee 1992:134.

2. Ghosh S Lesser sex: discrimination from womb to tomb.
In Gupte S (Ed): Recent Advances in Pediatrics, Vol 4.
New Delhi: Jaypee 1994:414.

3. Gupte S. Child labor: How long will the “little people”
continue to be exploited? In Gujral VV, Narayanan I,
Dutta A (Eds): The Underprivileged Child. New Delhi: Sagar
Publications 1981:161.

4. Gupte S. Child labor. Indian Padiatr 1987;24:177.

Gupte S. Child labor: some reflections. Acad Today 2006:

6. Rohde JE. The Baby-friendly Hospital Initiative: India’s
role in the global movement. In Gupte S (Ed): Recent
Advances in Pediatrics, Vol 3. New Delhi: Jaypee 1993:
334.

o1

Books/Monographs

1. Gupte S. Recent Advance in Pediatrics (Special Vol 11:
Community Pediatric). New Delhi: Jaypee 2001.

2. Rural Health Mission. Students” Handbook IMNCI New
Delhi: Ministry of Health and Family welfare Government
of India 2007.



CHAPTER

]

INTRODUCTION

Immunization programs form the sheet anchor of the
preventive services available today. These aim at
preventing disease by producing controlled clinical
reactions which are likely to confer effective and, as
far as possible, lasting resistance to infections, the so-
called immunity.

Unfortunately, effective vaccines are not being used
on a scale that is needed to provide tangible results.
Studies clearly indicate that the immunization status
of our pediatric population is as yet far from adequate.
Surely enough, the picture in other developing
countries is not significantly different. This explains
why, while in the affluent countries infectious diseases
have gone down in the mortality list, these continue
to be a major factor for morbidity and mortality in the
Third World.

BASICS OF IMMUNIZATION

Vaccination and immunization, though inter-
changeable in practice, are not exactly synonymous.
Vaccination is the process of inoculating the antigen
(vaccine) into the body, regardless of its
seroconversion. Immunization is the process of
inducing immune response , humoral or cell-mediated,
in the body.

Primary immune response occurs when an antigen
is introduced for the first time and the immune system
responds primarily after a lag phase of upto 10 days.
Besides lag phas, primary response is short-lived,
predominantly IgM type and has low titer.On
reintroduction of the same antigen, there is no lag
phase. The immune system responds by producing
antibodies immediately. This is called secondary

|mmunization

Suraj Gupte

immune response. Secondary response is immediate,
long-lasting, has very high titer.

Immune response may be: 1. T cell-dependent, and
2. B cell response.

T cell-dependent response involves both T cell and
B cell. It is prompt, IgG type, longer-lasting and with
high titer and shows booster effect with repeated
exposures. It also 