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CHAPIER I
“INTRODUCTION
The Problem and Its Importance

This investigation is concerned with phenylketonuria, one of a
newly discovered group of physical disorders known as an inborn error of
metabolism. Because of a defective gene, the liver of the afflicted
infant lacks the enzyme phenylalanine hydroxylose and cannot metabolize
phenylalanine, an amino acid found in all protein foods. The phenylala-
nine accumulates in the infant's body and resulfs in a serious disorder
manifested by brain damage and mental retardation. Phenylketonuria,
commonly referred to as PKU, has recently become a familiar word in the
vocabularies of hospital personnel across the country. Unfortunately,
it is still a strange and unknown word to parents, teachers, and others
who work with children.  However, this disorder can be identified in
newborns by a simple blood test which is now required by law in several
states (Appendix E).

Metabolism is the chemical and physical process by which foods
become part of the body. It is the breaking down of complex substances,
such as proteins and carbohydrates, into simple ones which the body
cells can use for energy and body needs. Metabolism is a miracle pro-
cess of converting foods into simple digestible subétances, then recon-
verting them into blood,‘nerves, bones, and tissues. To aid in a

step-by-step progression in this complex change, one or more enzymes are



needed. If the essential enzyﬁe is not present in the body, serious
results occur., This is referred to by Taylor (107) as an "inborn error
of metabolism."

One of the most dramatic and tragic errors recently 'discovered" is
commonly known as PKU, which, if not diagnosed and treated at an early
age, causes mental retardation. The diserder PKU results when the
enzyme needed to'change phenylalanine (one of the amino acids from pro-
tein foods) is not present in the body. This is a genetic lack. As a
result of the missing enzyme, an excess of amino acid builds up in bleod
and body tissues, causing physical and mental disorders.

To date little is known‘about early diagnosis and treatment of PKU.
Through this study, the wfiter wishes to aid parents, teachers, and
others who work with children to become knowledgeable about:this malady.
Thus, the major problem of this study is to report results of medical

research in PKU and to translate medical terminology into lay language.
Need for the Study

Phenylketonuria is a rare disorder transmitted by the inheritance
of a recessive gehe. It is estimated that this gene is carried by one
in forty of the populatien, and thaf in one in five thousand marriages
both partners carry the gene. These couples appear normal and have no
reason to suspecf that they afe PKU carriers. Despef (41) reported that
when both parents have the gene, tpe chances are one in four that the
child will be a carrier and ene in four that he will have the disorder.

The immediaté study is significant in that it eorganizes infermation
about PKU which may be‘made available to the public. If the public.had

information cencerning the devastating conditions resulting from PKU,



they could demand early screening of all babies by the time  they are
four or five days old, or before the baby leaves the hospital. This
could faéilitate early treatment. Under the present conditions, by the
time recognizable physical symptoms begin to appear, PKU has already
caused some brain damage. .Irreversible mental retardation usually is a
result of PKU, About one in every hundred patients in institutions for
the meﬁtally retarded has PKU, and it has been estimated that keeping
such a patient for life costs about one hundred thousand dollars (U.S.
Departmeﬁt of Health, Educatioﬁ, and Welfare, 1964). Early identifica-
tion could prevent mental retardation as a result of PKU and simulta-
neously conserve public funds which could be diverted to other areas of

health.
Purposes of Study

The literature indicates that there is much information and re-
search knowledge available which would be of great value to parents,
teachers, or counselors who may encounter PKU children. However, the
information has net been evaluated and organiéed into '"lay language'
for the public. There is.a néed for the development of a handbook which
would méke available information about phenylketonuria in lay language
for the medical profession to give parents, teachers, counselors, and
others who may need help in this field. The data obtained for this
study will be used by the investigator or other persons to develop a
handbook on PKU‘at'é later date. Therefore, the purposes of this study
are to: |

(1) Review and intérpret medical literature concerning PKU.

(2) Ascertain the incidence of PKU in Oklahoma.



(3) Summarize findings from literature and other sources
which could be used in a handbook for parents of PKU

individuals.
Definitions of Terms

The following definitions are presented to provide the reader a
point of reference for ‘terms usea in this study (8%4) (10%)..

Disease. Diseése is a condition in which bodily health is
impaired; a sickness; an illness; also, a malady; an
ailment.

Disorder. Disorder is a disturbance of the natural functions
of the bedy or mind. In this study,bdisorder will be
used instead of disease.

Enzyme. An enzyme refers to a complex organic substance
that accelerates chemical transformation in the digestion
of foods.

Gene. A gene is an element of the germ plasm, regarded as a
small part of a chromosome that passes traits.

Lofenalac. Lofenalac is a compound that is a low phenylalanine
food developed by Mead Johhson of Evansville, Indiana. To
make dietary management of phenylketonuria easier and more
effective, lofenalac has been developed as a service to
physiciansband is available on prescription. Lefenalac
provides balanced, well-tolerated nourishment as a formula
for phenylketonuric infants or as a basic foed for older

patients.



Mental retardation. Mental fetardation refers to slowness of

development or progress of the mind,

Metabolism. Metabolism is the chemical and physical process by
which foods become a part of the body. It is the breaking
down of complex substances.

Phenylalanine (fe-nil-al'-ah-nin). Phenylalanine is found in

large amounts in all protein-rich foods and in lesser
amounts in cereals, vegetabies, and other foods. It is

an essential amino acid which means that some is needed by
the body.

Phenylketonuria (fen'"il-ke-to-nu-re-ah). Phenylketonuria is

one of a large number of disorders now identified as an
inborn error of metabolism. It is easier to understand
phenylketonuria if one thinks of it in terms of food.
Foods such as meat, fish, milk, eggs, cheese, dried beans
and peas, and most breads and cereals have proteins which
are necessary for growth and development. Wﬁen a person
eats such foods, the proteins are broken down into amino
acids which the body uses with the help of body chemicals
called enzymes. In phenylketonuria, a particular liver
enzyme is lacking.- As a result, the amino acid phenylalanine
is net all used by the body and collects in large amounts
in the blood, preventing_the brain from developing normally
and causing other ﬁarm to the body.

PKU. PKU is the shorter name for phenylketonuria. The letters

stand for Phenyl-Keton-Uria.



Summary

The detection of phenylketonuria (PKU), a disorder caused by an
inborn error Of‘metabdlism; and the development of dietary treatment to
prevent mental retardation as a result of PKU have been among the most
dramatic of the advanges in the treatment of those affected by this
disorder. Although-phénylketonuria is the cause of only a small propor-
tion of the total number of retarded persons, the fact is that PKU can

now be easily identified and that treatment can be prescribed.



CHAPTER II
RELATED LITERATURE

The purpose of this chapter is to_present the literature associated
with the research of phenylketonuria. This review is presented under
seven subheadings entitled: (1) history of phenylketonuria; (2) inheri-
tance; (3) identification by screening tests and observation, (4) lab-
oratory procedure, (5) diet treatment, (6) problems in parent education,

and (7) legislation,
History of Phenylketonuria

In a study of the history of PKU, Centerwall and Centerwall (28)
reported that the knowledge gf it dates back to the early 1930's to a
family invNorway with two retarded children. The mother's efforts to
get help for her retarded children and to learn the cause of a peculiar
odor which emanated from them sent her from doctor to docter over a
period of years. Finally, a Norwegian physician and biochemist, Dr.
Asbjorn Folling became interested. In the process of examining the
childfen, Dr. Folling discovered that the urine of both reacted with
ferric chloride to givé an unusual green coler. This, he proved, was
due to the preéence of phenylpyruvic acid, which he was able to crys-
tallize in pufezfofm from the urine samples. Centerwall (33), Berry
(14), and Gibbs, (48) found that some simple ferric chloride urine tests

and modifications were the means of case detection among the retarded.



Guthrie (49, McCaman (82), and Shaw (98) agreed that simplified blood
tests which measure elevated phenylalanine levels would make early
screening for PKU in the newborn period possible. These early studies
provided information by which much of the metabolic error was identified
and transmitted from parent to child. Penrose (91) suggested the name
phenylketonuria because phenylpyruvic acid, the substance résponSible
for the green color reaction with ferric chloride in the urine, is a
phenylketone, and Brecher (19) shortened the name to PKU. To date, this
is the preferred name,

As awareness of tﬁis newly discovered disorder increased, patients
in institutions for the mentally retarded in many countries were tested
for PKU. Studies by Jervis (63), Penrose (91), and Brecher (19) reveal
prevalence, determinations of type of inheritancé, and a fairly complete

clinical picture of the untreated disorder.
-Inheritanée

Incidence and Genetics:

Jervis (63) discovered that PKU can be found in 0.5-1.0 percent of
institutionalized mentally retarded persons. Jervis's study estimated
that PKU occurs once in every 20,000 to 40,000 live births. Armstrong
and Low (6) completed a comparison of birth statistics and cases of PKU
and discovered over a 10-year period in Utah that the incidence must be
somewhat more than 1 in 20,000. Guthrie and Whitney (51) and a report
to fhe 1970 California Legisiature on Medical Tests for Newborn Infants
(95) suggested according to extensive mass testing of blood phenylala-’
nine levels of newborné in the United States, with the confirmation of

diagnoses, that the incidence is closer to 1 in 15,000 live births.



Both sexes are affected and all races appear to be involved. Jervis's
(63) research incidence is higher in people of Euroﬁean stock and is
particularly low in people of Ashkenozi Jewish and Negro ancestry. PKU
has been réportediby Krupanidhi and Punekar (77) from Indias and Center-
wall and Kapur (31), Hindu and Muslim; by Tanaka, Matsunaga, Handa,
Murata and Takehara (105) from Japan; and Tu, Chen, Blackwell and Chen
(107) from China.

Because PKU often involves more than one child in a family, Folling
(45) recognized it from the beginning as a familiar disorder. When it
was determined that the parents were clinically normal and that approxi-
mately 1 in 4 subsequent children in the involved families had PKU,
Jervis (63) and Penrose (91) concluded that PKU was inherited by a
simple, autosomal, recessive gene (Figure 1).

An explanation of the inheritancé of the disorder is an important
part of counseling parents of a child found te have PKU (Figure 2).
Parents have a strong desire to know how this happened to them. Coun-
seling helps parents to know that many people carry this gene. Also of
importance is for them to understand the‘chances of having other

-affected children.

Biochemistry

Phenylketonuria is an inborn error of metabolism. The basic defect
caused by the PKU gene is in the enzyme phenylalanine hydroxylase, which
in the normal individual, according to the research of Jer&is (62),
Udenfriend and Bessman (108), and Kaufman (69), converts the essential
amino acid phenylalanine to tyrosine (Figure 3).

As soon as a newborn baby with PKU begins to take milk (breast
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SOURCE: Charles F. Johnsan, "Spotlight on a New Kind
of PKU," Consultant (Sept., 1971), 68-70.

Figure 1. Heredity and Classic PKU
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(HETEROZYGOTE)
FREQUENCY 1:70
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ar(] B O @

cwn O @ O
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PKU 1S DUE TO A RECESSIVE GENE.

iT IS IMPORTANT TO DETECT EVERY CASE WITH THIS
CONDITION AT ANY AGE IN ORDER TO REVEAL
FAMILIES CARRYING THE HIDDEN PKU GENE.

SOURCE: Robert Guthrie; Ph.D.; M.D., "Early PKU Detection in the
Hospital - A New Blood Screening Test to Prevent Mental
Retardation.!" New York: University of Buffalo, Department
of Pediatrics, Childrén's Hospital of Buffalo. Adapted from
Scientific Exhibit. Presented at the Annual Meeting of the
American Public Health Association, Detroit, Michigan,
November 13-17, 1961.

Figure 2. What is PKU? (Genetics)
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PHENYLKETONURIA
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PHENYLPYRUVIC ACID

(RESPONSIBLE FOR
POSITIVE URINE TESTS)

PHENYLACTIC ACID
(PHENYLACETIC ACID, ETC.)

IN PKU AS A RESULT OF THE DEFECTIVE
GENE INHERITED FROM EACH PARENT, THE
LIVER CELLS ARE UNABLE TO FORM AN
ENZYME, PHENYLALANINE HYDROXYLASE,
NECESSARY TO CONVERT PHENYLALANINE
TO TYROSINE. SINCE ALL FOOD PROTEINS
CONTAIN THIS ESSENTIAL AMINO ACID, ITS
CONCENTRATION IN BODY. FLUIDS INCREASES
RAPIDLY AFTER BIRTH AND INTERFERES
WITH NORMAL BRAIN DEVELOPMENT.

SOURCE: Robert Guthrie,
Prevent Mental Retardation.!" New York:

Hospital of Buffalo. Adapted from Scientific Exhibit.

Ph.D.; M.D., "Early PKU Detection in the Hospital - A New Blood Screening Test to
University of Buffalo, Department of Pediatrics, Children's
Presented at the Annual Meeting of the

American Public Health Association, Detroit, Michigan, November 13-17, 1961,

Figure 3. What is PKU?

(Biochemistry)
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milk or milk formula) he begins to absorb phenylalanine, which makes up
approximately 5 percent of the proﬁein and is utilized in the synthesis
of protein and other metabolic products. Blocked in its normal meta-
bolic pathway, the phehylalanine 5uilds up fairly rapidly to:a serum
level of more than 20 times normal. Armstrong, Centerwall, Horner, Low,
and Weil (5) and Horner and Streamer (57) have reported that by the time
the infant is one to six weeks of age, by-products of this high serum
phenylalanine begin to appear in the urine. It is believed that the
continued high level of phenylalanine or its related metabolites is
responsible directly or indirectly for the mental retardation. This "~
view is amply confirmed by the studies m;de by Horner and Streamer (57),
Knox (74), and Koch, Acosta, Fishler, Schaeffler and Wahlers (70) and
by the fact that PkU infants étarted on low-phenylalanine diets in the
early months of life (so that serum phenylalanine levels remain within
the normal or preferably slightly above normal range) have attained
normal mental development.

Although the mechanism of the adverse effect of elevated levels of
phenylalanine or its abnormal metabolites has not been clarified, some
facts are beginning to emerge. Studies by Hanson (53), Davison and
Sandler (40), Neame (85), and Pare, Sandler, and Stacey (89) indicate
that there is experimental evidence of an active inhibitory effect on
enzjme systems in metabolic and transport processes. Pare, Sandler,
and Stacey (89) agreed that there:appears to be a significant inhibition
of serotonin products in untreated patients with PKU which can be

normalized under therapeutic dietary control.
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Identification by Screening Tests

and Observation
Observation

The untreated PKU patient is clinically normal at birth, but begins
to show retardation early in life. At three to four months of age, a
subtle change may be noticed. The infant begins to lose interest in his
surroundings, and thereafter development is slowed down or arrested
until by two or three years of age most are in the '"below 50 I.Q." range
of mental retardation. Jervis's (63) and Paine's (87) studies reported
that of the known untreated cases in institutions, approximately ninety
percent fall into this bracket. Studies by Knox (74) and Caudle (2%4)
found that rarely will a person with untreated PKU have a normal men-
tality. The rarity eof this has been established by screening of nermal
populations. Waisman (119) and Levey, Karolkewiez, Houghton, and
MacCready (78) found that out of 349,000 persons who were tested in the
United States and Eurepe, none with normal mentality were found to
have PKU.

Young children with untreated PKU are usually fairly well-developed
physically and have no truly diagnostic stigmata other than the char-
acteristic musty edor. Older children may exhibit slight stunting of
height. Some have smaller than average head sizes; a few are severely
micrecephalic. In a study of the characteristics of PKU children,

Paine (87) found that the average age at which untreated PKU children
sit alone is 12 to 15 months; their average age for walking is 2k
years;’for talking, 3% years. Some never learn to walk; many never

learn to talk. Approximately 80 percent are blonder than their normal
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siblings. Behavior patterns are frequently autistic, hyperirritable,
and destructive. About 30 percent have abnormal EEG's and approximately
25 percent have coenvulsions., Convulsions are uncommon after 10 years of
age. The more severely involved cases may show signs of upper motor
neuron damage such as positive Babinski and ankle clonus. About 25
percent of untreated PKU patients have eczema:which is pruritic and not

limited to any specific area of the body.

Developing a Screening Program

The Maternal and Child Health Service (94) recommends that all new-
born infants be screened for phenylketonuria (PKU). The objective of
screening programs is to find affected children at a time when interven-
tion may prevent the ill effects of the disorder, especially mental
retardation. The ultimate value of screening programs, however, should
be measured in terms of the final outcome of patients placed under
treatment or follewing programs. Follow-up services are an integral
part of a total PKU program.

In developing a program for screening nhewborn infants for PKU, the
Committee on Fetus and Newborn of the American Academy of Pediatrics
(116) recommended the following points:

(1) A test should be chosen which is of proven efficiency

as a screening tool. It should permit simplicity and
economy in the collection, storage, and determination
of samples.

(2) The testing of the samples should be done by a labo-
ratory with adequate facilities which handles a suffi-
cient volume of samples to maintain skill in recognizing
abnormal findings. A system of quality control

developed on a statewide or regional basis would insure
flexibility of results.
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(3) The initial test should be applicable before newborn
infants are discharged from the nursery and thereby
becomes less accessible.

(4) A follow-up screening test on blood or urine may be
desirable at a few weeks of age.

(5) All presumptive positive cases should be checked by
a specific confirmatory test for an elevated blood
phenylalanine level.

(6) Adequate procedures for referral of infants to eval-

uation and treatment centers should be an integral
part of the program.

Screening Tests

Newborn Infants. In the United States, where most babies are born

in hospitals, the inhibition assay blood test by Guthrie (49), Guthrie
and Whitney (51), or the fluorimetic blood test by McCaman and Robins
(82) is recommended on the third day of life, after adequate dietary
intake has been established. These tests are simple, inexpensive, and
can be performed in large numbers (Figure 4). Public Health departments
in many states have set the example by initiating screening programs for
PKU. As late as 1970, 43 of the 50 states had legislation for PKU
screening of newborn infants (Appendix D).

Specimens for these blood tests are collected simply by placing
drops of blood on a piece of filter paper. In a phenylketonuria baby
the blood level of phenylalanine rises rapidly after birth, and blood
taken on the third day of life will usually give strong indicatien for
suspicien, but confirmatory tests must be administered. Recommended

Guidelines for PKU Programs for the Newborn by the U. S. Department of

Health, Education;and Welfare, 1971, (116) states that the great advan-
tage of these methods is the possibility of systematically testing

practically all babies.



| | THz 0 L1 0 USE OF THIS INHIBITOR IN THE CULTURE
—c—c—c~ —?—f“‘c\ MEDIUM INOCULATED WITH BACILLUS
NoH H NH, O SUBTILIS CAUSES A SPECIFIC GROWTH
s - | REQUIREMENT FOR PHENYLALANINE.
B'Z—THIENYLALANINE (TA) . PHENYLALANINE THIS PRINCIPLE HAS LED TO A SIMPLE
P e Lbs somiay | AGAR DIFFUSION TECHNIC FOR DE-
TECTING PKU.

SQURCE: Robert Guthrie, Ph.D., M.D. "Early PKU Detection in the Hospital - A New Blood Screening Test to
Prevent Mental Retardation." New York: University of Buffalo, Department of Pediatrics, '
Children's Hospital of Buffalo. Adapted from Scientific Exhibit. Presented at the Annual Meeting
of the American Public Health Association, Detroit, Michigan, November 13-17, 1961.

Figure 4. An Inhibition Assay for Blood Phenylalanine
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Mentally Retarded Populations. Jervis (63) stated that the screen-

ing of mentally retarded populations for PKU has been done for many
years in many institutions for the retarded whereas, Allen (3) found
that in others detection effects were begun more recently. This type of
screening usually has been done with a urine test for phenylpyruvic
acid, using either the ferric chloride or phenistix test (92). It is
unlikely that the intelligence of children picked up by this method can
be improved much by dietary control, although modified low-phenylalanine
diets are sometimes used to improve the behavior of older PKU children.
The U. S. Department of Health, Education, and Welfare (112) reported
that diagnosing older children is an important way, however, of detect-
ing parents who are PKU "carriers' and who may still be in the child-
bearing age range, thus protecting subsequent siblings and other related
infants with PKU.

Routine screening is strongly recommended in all institutions and
schools or classes for the retarded, both public and private. The suc-
cess of such programs will depend on many cooperating organizations.

The U. S. Department of Health, Education, and Welfare (112) stated that
in some situations casefinding may have to be carried systematically
into the homes of the families in which an active case has been found.

Centerwall and Centerwall (29) found that in a home survey of the
siblings of 20 PKU patients at an instituwtion of 3,000 population
uncovered three previously undiagnosed cases. Two of them were still
young enough to receive benefit from treatment. On the'basis of this
experience, several recommendations have been made by Centerwall and
Centerwall (25), Jones and Henkin (66), and the Department of Public

Health in the State of Califernia (43) for follow-up work with families



of PKU patients:

(1)

(3)

(L)

The families should be carefully oriented and counseled
as soon as possible. The orientation should also include
an explanatory letter or literature that describes the
problem. Information pamphlets for parents are available.
All siblings of PKU patients should be screened as soon as
possible, even if the parents do not think they are re-
tarded, and any positive findings followed up with con-
firmatory testing. Sometimes retardation in young children
is unsuspected by the parents.

The families should be alerted to have subsequent babies
tested. All newborn siblings should have serum phenylala-
nine determinations just prior to discharge from the
newborn nurseries (at 3 or more days of age). Even if

the test is normal; as an extra precaution, it is advis-
able to do a follow-up blood test between 2 and 4 weeks

of age. If blood tests are not immediately available,
local or State Health Departments can give advice on
sending samples through the mail. As an alternative,

the urine should be tested at biweekly intervals during
the first 3 months of life.

The families should be encouraged to notify relatives so
that they, especially any youngsters, can be tested for

PKU.

Other High-Risk Groups. Because of the associated findings of

behavior disturbances, convulsions, eczema and cerebral palsy in PKU

patients,

it is advisable to screen children presenting such problems

19
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clinics, medical centers, or private practice. The U, S. Department of
Health, Education, and Welfare (112) reported that urine tests are
useful but blood tests are preferred when available.

In addition, mofhers of retarded children should be screened,
Studies by Mabry, Denniston, Nelson and Son (81) and Frankenburg,
Duncan, Coffelt, Koch, Coldwell, and Son (46) reveal that maternal PKU
has been reported as a cause of mental retardation in non-PKU offspring,
presumably due to the damaging effect of the motherfs high phenylalanine

blood levels on the unborn baby.

Follow-up of Screening

Phenylketonuria has serious and long-term impiications for both the
individual and the family with regard to hereditary aspects of the
disease and the dietary treatment when this is indicated. The U. S.
Department of Health, Education, and Welfare (112) stated that it is of
great importance that screening programs have an adequate follow-up plan
for verification of the diagnosis and to provide treatment for the child
and counseling to the family.

Koch, Shaw, Acosta, Fishler, Schaeffler, Wenz, and Wohlers (72)
agreed that experience has shown that confirmation of the diagnosis of
PKU can be complicated in the newborn screening programs. In the ini-
tial screening of newborns, out of many tens of thousands tested in each
state, several hundred are found to have a positive screening test
(blood phenylalanine level of % mg. percent or above). On each of these
infants, the blood screening test is repeated as soon as is feasible.

On this second test, the great majority drop into the normal range,

leaving around 10 per 10,000 screened who are still testing above 4 mg.
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percent. Only about a half dozen of these will have classical PKU.
Anderson and Swaiman (4) found that the rest have elevated blood -
phenylalanine due to other conditions. The program must be prepared
to give adequate teéting and follow-up tO‘éll‘of'fhese children until
a definite diagnosis is reached.

Shaw, Gutenstein, Jacobs, and Blaskovics (99) agreed that the
classicalvPKU patient is identified by the relatively high phenylalanine
and normai tyrosine‘levels in the blood following the intake of milk,
and by a prolonged highfrise in blood phenylalanine and the usual sub-
sequent spillage of phenylpyruvic acid and large amounts of
orthohydroxy—phehyl—acetic acid in the urine.

Blaskovics, Shaw, Donnell, and Koch (18) agreed that if a urine
test has been the meaﬁs of identifying a child as possibly having PKU
(by a positive ferric chloride or similar test), it is mandatory that a
blood test be done to confirm the diagnosis. At present it is advised
that only children with classical PKU be kept on a fully restricted low-

phenylalanine diet.
Laboratory Procedures

Blood Tests for Phenylalanine

Centerwall (33) and Jervis (65) reported that the most widely used
screening test for PKU among hewborn infants is the inhibition aséay
method of Aetermining phenylalanine in the blood. Only a sméll amount
of blood is‘needed, which can be obtained easily by heel puncture and
collected én a filfér paper (Figﬁre 5.

McCaman and Robins (82) found that another test utilized for

screening by many laboratories is based upon enhancement of the



AFTER PUNCTURE THE BABY'S
HEEL {S TOUCHED TO THE FiL-
TER PAPER. THE SPECIMENS
ARE THE MAILED TO THE LAB.

AFTER AUTOCLAVING, A SMALL
DISC IS PUNCHED OUT OF EACH
8LOOD SPOT.

SOURCE:

Robert Guthrie, Ph.D., M.D. "Early PKU Detection in the
Hospital - A New Blooad Screening Test to Prevent Mental
Retardation.” New York: University of Buffalo, Department
of Pediatrics, Children's Hospital of Buffalo. Adapted from

Scientific Exhibit. Presented at the Annual Meeting of the

Amer ican Public Health Association, Detroit, Michigan,
November 13-17, 1961. .

THE MELTED AGAR CULTURE MEDIUM, CON-
TAINING THE PHENYLALANINE ANTAGONIST
B-2 THIENYLALANINE, IS INOCULATED WITH
BACILLUS SUBTILIS SPORES, POURED INTO
FLAT DISHES AND ALLOWED TO SOLIDIFY.

_ THE BLOOD PAPER DISC FROM 100 PATIENTS,
IN ADDITION TO 7 CONTROL DISCS, ARE
PLACED UPON THE AGAR ‘SURFACE IN ROWS,
AND AFTER OVERNITE INCyUBATION, THE RE-.
SULTS ARE OBSERVED.

AN INDICATION OF PKU IS A BLOOD DISC PRO-
DUCING A  GROWTH HALO CORRESPONDING TO ANY
ONE OF THE FIVE HIGHEST CONTROL DISCS. THIS
INDICATION IS THEN CONFIRMED BY A QUANTITA-
TIVE BLOOD DETERMINATION.

FiguI:e 5. Test Method

(44
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fluorescence of a phenylalanine-ninhydrin reactien product by a peptide,
leucylalanine. _This method is inexpensive and requires asg little as
five microliters of serum. It is a fluorometric method which can be
performed in most laboratories with accuracy. :Hill,.Summer, Pender, and
Roszel (55) found that microadaption of this procedure has been devel-
oped for use with an éutoanalyzer, facilitating ease of determination
considerably. Earlier methods of determining serum phenylalanine
required from 2 to 5 cc. of blood and, thus, were not suitable for mass
screening of small babies. The newer procédures are simple and inex-
pensive and can be performed in large numbers. The blood spots on
filter paper can be sent through the mails for analysis in a centralized
laboratory, a blood-saturated filter paper can remain at room tempera-

ture for several weeks without significantly affecting the test results.

Confirmatory Tests. Quantitative serum phenylalanine determina-

tions are used for confirmation of the diagnosis of PKU in cases seem-
ingly positive by screening bleood tests or urine studies. Hsia,
Driscoll, Troll, ana Knox (58) reported that these tests have the quan-
titative precision necessary for research, such as in studies of the
"carrier' state by phenylalanine tolerance tests. Berry (13) stated
that blood paper chromatography is simple, and the accuracy, . though
somewhat lower than that ofjthe others, is adequate for diagnesis and
dietary control. Shaw and Gortatowski (98) reported that urine paper

chromatography also can be utilized for confirmatory purposes.

Urine Tests for PKU

Centerwall and Centerwall (28) reported that histerically urine

tests preceded other methoeds in the diagnosis of PKU. They still
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provide a good method of testing for PKU on occasions or places when
more sophisticated iaboratory analysis is not available. Frankenburg,
Duncan, Coffelt, Koch, Coldwell and Son (46) agreed that demonstration
of metabolites in tﬁé'ﬁfiné“ﬁﬁiéﬁican be done by these.tests, is still
a useful method.of helping to confirm the diagnosis of most cases of
classical PKU. Centerwall, Chinnock, and Pusavat (30) reported that
when variables affecting the reliability of urine teéts for PKU were
tested, the most important variable which affected all tests was the
freshness of the urine sample. Unless the urine has been frozen or a
preservative such as thymal crystals added, it should be freshly voided
for accurate results.

Other factors which influence the intensity of the reaction are the
concentrati&n of metabolites in the urine, which is related to the serum
phenylalanine level and the diluteness of the urine--which in turn are
influenced by protein and fluid intake. Variation in blood levels from
time to time in the same patient may cause occasional negative tests in
a PKU patient. Also as PKU éhildren grow older9 blood phgnylalanine
levels usually become lower compared to infant values. All this
explains why a blood test for phenylalanine is now the screening test

of choice (Figure 6).

Ferric Chloride Tests

According to the studies of.Folling (45) and Centerwall, Chinnock
and Pusavat (30) the_ferrié chloride is the oldest, best known, and most
widely used of any of the urine tests for PKU. The color reaction of
ferric chloride with phenylpyruvic acid is highly distinctive. When

ferric chloride is added to an acidified PKU urine, immediately there



BLOOD TEST LEVEL
(PHENYLALANINE)

THIS BLOOD METHOD MAKES POSSIBLE
TESTING ALL BABIES BORN IN HOSPITALS
BECAUSE, AS IS WELL KNOWN, BLOOD
PHENYLALANINE INCREASES SOON AFTER

- PROTEIN DIGESTION BY THE NEW BABY.
THIS TEST HAS ALSO DETECTED PKU IN
SOME ADULTS WHO TESTED NEGATIVELY
WITH THE URINE METHOD.

Mg per IOOml

SOURCE: = Robert Guthrie, Ph.D., M.D. "Early PKU Detection in the Hospital - A New Blood Screening Test to
Prevent Mental Retardation.' New York: University of Buffalo, Department of Pediatrics,
Children's Hospital of Buffalo. Adapted from Scientific Exhibit. Presented at the Annual
Meeting of the American Public Health Association, Detroit, Michigan, November 13-17, 1961.

Figure 6. Phenylketonuria Without Phenylketene Detectable in the Urine

¢g
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is a medium-dark, blue-green to gray-green color which fades in a matter
of seconds or minUtes, depending upon the concentration of the phenyl-
pyruvic acid in the urine and the strength of the ferric chloride solu--
tion being used.

-The ferric chloride solution is very inexpensive and, when made
with distilled water and stored in pélyethylene bottles, it is‘stab;eu
indefinitely; it has a clear, yello&-orange appeérance. A 10 percenf
solution is preferred because of its quick, intense color reaction.

This is the preferred reagent for urine testing.

Urine collection‘from infants often is not easy and, thus, the
"diaper test! was devised as a modification of the ferric chloride test-
tube test. A drob of 10 percent ferric chloride is placed on a baby's
wet diaper (or even if the diaper has dried since being wet), and a
blue-green to gray-green color appears immediately if phenylpyruvic acid

is present.

Phenistix. Centerwall, Chinnock, and Pusavat (30) have reported
that another modification of the ferric chloride test is the phenistix
(92) dipstick, a paper strip Which is impregnated with a buffered ferric
salt.  This reagent, according to a recent study by Shaw, Gutensteip,
Jacobs, and Blaskovics (99), is less sensitive than ferric chloride in
the detection of phenylpyruvic acid. This is espécially convenient for
use in the hoeme by the parents of phenylketonuria patients.

In summary, urine screening procedures have not proved to be
effective or efficient for detection of PKU in newborn infants. Urine
tests have been used widely for screening of older infants and children,
and such testing should be continued as an effective and inexpensive

check on the newborn blood-screening programs. A blood-screening
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procedure for newborn infants complemented by urine screening at appro-
priate times with appropriate age groups appears at this time to be the

ideal program.
Dietary Treatment

Bickel, Gerrard,  and Hickmans (17); Woolf, Griffiths, and Moﬁcrieff
(121) ; and Armstrong andvaler (8) have reporfed that dietary treatment
for PKU was first described in the early 1956'5 and was being reported
as successful by many medical centers. Hundreds of children throughout
the world are now on dietary treatment for PKU. When the diet is
started in the first several months of life (the earlier the better);
mental retardation is usually prevented. The rate and irreversibility
of the deterioration are somewhat variable; however, it is generally
felt that the diet should be tried on all children under three years of
age and that many of these may be significantly improved. The cases of
children above three years of age have to be considered individually.
It is felt by some workers in this field that older PKU children who
are only mildly retarded or who have marked behavioral or cenvulsive
disorders are more likely to show benefit from diet management than
others inithe same age groupe.

While on the special diet, the PKU child must be under a doetor's
care. This is to assure the maintenance of optimal levels of phenylala-
nine, low enough to give maximum benefit to the child's mentality and
high enough .to prevent dietary deficiency. ihe physical growth and
mental development of the individual child is the real test of whether
the diet is the best one for that child. Therefore, it is particularly

important to have regular height, weight, and head circumference
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measurements plotted on a standard growth curve. Psychological testing
is also advisable at yearly intervals. A normal disposition is another
helpful sign of avwell—controlled PKU child. - If the mother is giving
too much phenylalanihé; the chii&:may become irritable, and mental
development will be retarded. An EEG on an uncontrolled child may show
an abnormal irregular spiking pattern. Berry, Hunt, and Sutherland (12)
reported that failure to grow as expected or loss of weight probably
indicates that the phenylalanine in the diet or other essential amino
acids and possible calories have been kept below basic minimum require-
ments. An adequate intake of Lofeﬁalac (79), a synthetic food made in
this country for PKU patients, is particularly important because'it
supplies over 80 percent of the proteins in the diet.  In the extreme
situation, when a child is sick or is refusing to eat, there may be a
breakdown of body tissue protein and the blood will show a paradoxical
rise in phenylalanine.

The purpese of the diet is to lower the blood phenylalanine from
the abnormally high levels caused by the disorder to nearer the normal
levels. Because all proteins in normally available foods contain five
to six pefcent phenylalanine, it is impossible to devise a diet from
naturalbfoods that.will lower the phenylalanine level and still provide
sufficient protein fer growth and repair. Therefore, all low-
phenylalanine diets are based oﬁréyﬁthetic foods which provide amino
acids but little phenylalanine;:‘Most of - these synthetic foods have been
made from»a modified casein hydrolysate. Several products have been
available Comﬁerciaily in fhe United States, Europe, and Asia (79).
Rose, Leach, Coon, and Lambert (96) reported that these special products

are so low in phenylalanine that if given by themselves they would -
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. produce a phenylalanine deficiency. In the studies made by Snyderman,
Pratt, Cheung, Norton, Holt, Hansen, and Panos (101), they pointed out
that phenylalanine is an essential amino acid, and the body requires a
certain minimal daily amount. Paiﬁe:aﬁd Hsia (88) found that an oppor-
tunity is, thus, provided to varying the diet by the addition of low-
protein vegetables and fruits--with the goal of maintaining a serum
level of from 3 to 8 mg. of phenylalanine per 100 ml. of serum. This
range, a little above normal values of 1-2 mg., is relatively easy to
maintain and more likely to avoid deficiency complications while still
promoting optimal mental development. How high the phenylalanine can be
kept and optimal results still be obtained has not been determined; the
level may not be the same for all PKU children nor the same throughout
infancy and early childhood (37)f No unanimity exists as to the correct
range, €.g., some investigatofs,feel that anything below 5 mg. is too
low while some believe anything above 6 mg. is too high. Keeping levels
between 3 and 8 mg. would seem to be a compromise consistent with the
majority opinion to date. k

Armstrong and Tyler (8) reported from their investigation that the
serum level of phenylalanine at which phenylpyruvic acid will begin to
appear in the urine is usually between 10 and 15 mg. per 100 ml. Urine
tests are, thus, inadequate as effective checks of dietary control.
There is a need for periodic serum phenylalanine determinations. It is
advised that these serum levels be obtained at intervals not less than
every four weeks‘while a child is on the low-phenylalanine diet and more
frequently during the early months of control. The serum levels are
necessary to detect beth excesses and deficiencies of phenylalanine so

the diet can be adjusted accordinglym Shaw and Gortatewski (98) stated
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that periodic paper chromatography studies of the urine may also indi-
cate inadequate protein intake by revealing a moderate generalized
aminoaciduria.

Any physician who starts and supervises this diet must be prepared
to spend extra time with the family. Public health nurses, nutrition-
ists, and social workers are valuable assistants in working with the
family. From the studies made by Umbarger (109):; Shaw, Koch, Schild,
Ragsdale, Fishler, and Acosta (100); Schild (97); and Koch, Fishler,
Schild, and Ragsdale (71); it was agreed that conscientious, continued
follow-up guidance and counseling are essential for long-range success
of the program.

Benefits of the diet on the mind of an already somewhat retarded-
older PKU infant or young child may not begin to be obvious until after
many months on the diet. Koch, Fishder, Schild, and Ragsdale (71)
agreed that at least a one-year trial is suggested before a decision is
made to discontinue the diet.

The length of time that a child should be kept on‘the diet to ob-
tain optimal and permanent benefit has been the subject of much inter-
esting discussien. In the natural course of the disorder, it seems that
deterioration is less obvious beyond three years of age, and this has
been quoted as the age after which the special diet may not be nec-
essary. The issue has‘been confused by the fact that some PKU children
who were not treated until after three years have shown good improve-
ment. Hackney, Hanley, Davidson, and Lindsao (52) and Kang, Sallee,
and Gerald (67) stated that at the present time, scéttered experiences
are indicating that some, but not all, children over five years are

maintaining their 1.Q.'s off the diet. However, since it seems to be
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true that the adverse personality effects of phenylketonuria are also
responsive to the low phenylalanine diet, it will be interesting to see
whether this will be a factor in the duration of treatment. Koch,
Fishler, Schild, and Ragsdale (71) and Bickel (16) believe that discon-
tinuance of the diet should occur in adelescence rather than at 3-5
years of age. There is evidence suggesting that pregnant female
phenylketonurics should be on a low-phenylalanine diet during the entire
pregnancy. Mabry, Denniston, Nelson, and Son (81) and Frankenburg,
Duncan,.Coffelt, Kbéh, Coldwell, and Son (46) reported that from studies
of retarded children being born to PKU mothers elevated maternal serum
phenylalanine causes fetal damage in utero. Yu and O'Halloran (122)
reported that in the few reports of women with PKU producing normal
children, the actual I.Q. data is lacking. It will take a few more
years to be certain of the long-term effects of diet treatment on both

mentality and personality.

The Low Phenylalanine Diet

In the United States, experience to date with low phenylalanine
diets has largely invelved use of Lofenalac (79), a synthetic food made
in this country by Mead Johnson and Company, for PKU patients.

Lofenalac has fat, carbohydrate, and certain minerals and vitamins
incorporated with the low-phenylalanine casein hydrolysate, One meaw: .
sure, a tablespoon, of Lofenalac powder has approximately 1% gm., of
protein equivalent, with 7% mg. of phenylalanine. One measure added to
2 ounces.of watér makes a 20~calories-to~the~ounce formula which has
almost the same consistency, appearance, and components as milk minus

90 percent of its phenylalanine. It has a nut-like flavor which has
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been well-accepted by a;most all patients, especially whenlintroduced
early in life. Most of the children have taken it as a beverage, either'
standard strength or somewhat concentrated. Several have preferred it
mixed directly into their low-protein foods. Acosta and Centerwall (1)
and Lyman and Lyman (80) stated that the powder can also be utilized in
bépécial'low—bﬁényialanine recipes for pastries, breads, puddings, ice
creams;’and séﬁces;’ Realization on the part of the mother or others
responsible‘for feeding the child of how the diet can be varied and
stili meet the.child's needs will lead to easier control and success
witﬁ the diet.

In.the early mqnths of life, the babyfs low-phenylalanine formuia
shoulavbe suppiemented with a small quantity of milk. As the baby
grows older, all varieties of fruits and certain low-protein vegetables
are added, i.e., carrots, beets, string beans, squash, turnips,
tomatees, etc.  These low-protein foods then continue to ferm the basis
of the food supplements. Later, depending on the améunt of phenylala-
nine allowed and the child's preferences, two or three small servings
of cefé313 ﬁéfato, of'coékies may be added to the daily menu. The
.miﬁeral and‘vitamin.supplements in Lofenalac are adequate for moét
youngsters. Several sahple diets‘for infants\and young children are
given in Appendix F (Table XIV),

Centerwall, Centerwall, Acosta, and Chinnock (26) reported that
infants one year of age need approximately one measure, a tablespoon,
of Lofenalac per pound of body weight each day. This will be the main
source of proteino‘ For younger infants the need is proportionately
greater, and for older children, it is proportionately less. This

general rule is outlined more graphically in (Table'I, pgﬁ&?) aléng?
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with a guide to average daily calorie and phenylalanine requirementse.
It is important to recognize that these are only general guides and
that the individual child should be given as much Lofenalac and natural
foods as he seems to need and tolerate.

Acosta and Centerwall (1) and Lyman and Lyman (80) agree that one
way of helping parents is to provide them with the food lists and
special recipes that have been devised for low-phenylalanine diets. The
food lists show the quantities of food that provide specific amounts of
phenylalanine. By substituting a variety of foods, the parents can
easily vary the diet and still keep within the prescribed amount of
phenylalanine.

Not every child will take to a low-phenylalanine diet without dif-
ficulty. Depending on his personality, the older the child is, the more
he will miss his previous diet, and the more resistance he will put up
to the new diet. Hsia, Knox, Quinn, and Paine (59) and Dodge, Mancall,
Crawford, Knapp, and Paine (44) stated that with proper management and
control, the difficulties that were encountered with older low-
phenylalanine mixtures, i.e., diarrhea, starvation, severe weight loss,
hypoglycemia, anemia and convulsions, have not been a probiem. Within
a week, even two and three year olds have been drinking Lofenalac and
liking it--and without the use of special flavoring or sweetening.
(Tables X, XI, XII, XIII, and XIV of dietary requirements and goods for
the low-phenylalanine diet are included in Appendix F.:):

Umbarger (109) asserted that hospitalization to initiate the diet
is not usually necessary and, except in special circumstances, may not

be desirable.
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Summary

The mental retardation associated with PKU can be prevented or
:Hffayorab;yfmodifigd;ifia1special low-phenylalanine diet is started early.
lihwiife;. Thééé concernéd with child health are forced with the chal—‘
lenge of finding these children during early infancy. The identifi=-"’
‘cation of the retarded child with PKU is of importance at any age, -
however, because the family can-then be alerted to the possibility of
this condition in a younger sibling who could be treated; they can also
be given genetic counseling about the possibility of PKU in future
children. The tests used in screening and diagnosing PKU have been
described (Appendix E). It is suggested that all children under three
years of age discovered to have PKU should be given a trial of treat-
ment. Some, but not all, children on the low-phenylalanine diet from
early infancy have continued to do well when the diet was discontinued
after four or five years of age. It has not yet been established with
certainty how long the special diet will be necessary invevery
gituation. The actual upper limit for the serum phenylalanine level
which will permit normal development is unknown, but it is suggested
that levels within the rénge'of 3 to 8 mg. per 100 ml. are safe and

satisfactory.
Problems of Parent Education

Averbach, Newbauer, aﬁa Langer (9) reported that since the family
of the PKU child is responsible for the implement of the diet, parént
educafion is the key to the clinical control of this condition. The
predominant methoq of parent education regarding dietary instructions

and guidance in the daily management of the child has been largely
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through individualized, information-giving consultations with the
pediatrician at the clinic and with a public health nurse in the home
of the family.

Family planning is an area of grave concern té young parents.‘ When
contraception is not acceptable on religious grounds, counseling from
the religious adviser based on information from the physiciah may be
helpful.

Other problems faced by these families are the financial ones posed
by the constant need for dietary supplement, medical and psychological
supervision, and frequent laboratory procedures. In some states, the
Children Services will provide the diet and assist with medical costs
when the family is unable to meet them. The U. S, Department of Health,
Education, and Welfare (118) reported that the untreated child will cost
his state more for institutional care than for the financial assistance
required to treat the child in the community.

Schild (97) reported that parents of phenylketonuric children have
many fears: of producing children who might continue to add to the
perpetuation of a defective gene; of becoming impatient with the con-
stant self-discipline required to maintain the rigid diet consistenfly;
and of being inadequate to the ongoing task and unable to cope with the
children as they grow older.

Schild (97) stated that another problem is the parents’ inédequacy
in the area of child-rearing practices. Confusion, uncertainty, and
inconsistency governed the parental management of the children in most
families of PKU children. The homes are generally child-centered with
the parents more often than noet manipulated by the children. Conse-

guently, when faced with the difficult task of putting a restrictive
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dietary regimen into effect, the parents have to take on a new role
orientation and become stricter, more consistent disciplinarians.

Inner conflicts may be precipitated in some parents by this: nec- .
essity to perform in a new and different way.  Unresolved confliéts of
their own parent—child.relationships may be reactivated. Alongside this
new stress is the feeling of guilt inherent in the genetic aspect of the
problem, which tends to reinforce defense mechanisms of overprotection
and denial. Depriving the child of desired foods adds further to the.
guilt feelings and heightens the difficulties in maintaining firm limits
on the child's behavior andvdiet. Adams (2)bpoints to the need for
normal siblings to be included‘ih parent conferences, and that they be

allowed to participate in the helping process.

Family Attitudes and the Low-Phenylalanine Diet

Treatment of the child with phenylketonuria by a restrictive diet
regimen has impertant implicatiens for the health of the child. Schild
(97) reported thaf eating is the child's earliest emotional contact and
quickly equated with parental love and attenfion, particularly that of
the mother. Very often, eating becomes the center of many problems of
infants and children as they attempt to resolve difficulties engendered
by parental inner conflicts, attitudes, and management directed around
feeding. When certain food is withheld, the child is faced with learn-
ing new eating habits and patterns. The heightened parental anxiety and
concerns about what the child eats is easily transmitted to the child.
Koch and Acosta (73) states that feeding caﬁ be an anxiety-inducing
situation, creating further tensions in the parent-child relationship.

The restrictive diet éan be equally stressful for parents whose
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attitudes towards:feeding reflect their own experiences and feelings
about food and who have their own ideas of what and how their child
should eat. The parent must guard against oversolicitousness and over-
emphasis on the dief,.léafn to Qithhold food from fhe child.without
feeling punitive, and must not use the diet as a weapon in dealing out
other aspects of the parent-child relationship. Koch and Acesta (73)
emphasized that the diet must net be allowed to dominate the family
functioning cempletely of to a large degree, or it may affect the mental
health of the family unit.

Parents need help in understanding‘their own attitudes about food
and special diets. These feelings are often projected onto the child
and interfere with successful maintenance of the diet. Knox (74)
reported that an understanding of the disease process dictating the
dietary treatment is basic so that the parents have a sound rationale to
adhere to the diet, and are realistic as to results obtainable for their
child by virtue of the treatment.

Parents of newborn PKU children progress and are highly motivated
to keep.their babies on the diet, particularly if there is an older PKU
child who was not diagnoesed early. According to the studies of Horner |
and Streamer (57), when the diagnosis of phenylketonuria is made from
10 months of age and up, parents struggle with the shifting feood pat-
terns, and their strong feelings that they are depriving their children
of normal satisfactions. Almost every one of the families under care
have reported problems with the child "sneaking" food. The parents
need to be given considerable support that some dietary breaks will
occur through no fault of their own as the child becomes more auteonomous

in his behavior.
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The problem of diet supervision imposes much strain on the parent-
child relationship. Occasionally in an effort to attain some relief,
the parents tend to place or shift too much requnsibility on the normal
siblings, creating problems in sibling relationships. Parents require
much help in understanding how the normal child uses food as an atten-
tion getting device, as a manipulative maneuver, or as a method of
testing the affection of the parent. Schild (97) emphasized that the
parents of phenylketonuric children have to learn to discriminate the
appropriate developmental behavior around food from behavior related teo
actual physielogic hunger, so as to learn what behavior is and is not
due to the restrictions of the low;phenylalanine diet.

Shaw, Koch, Schild, Ragsdale, Fishler, and Acosta (100). agree that
in terms of the PKU child, it can be general;y said that if sound child
rearing practices exist in the family and if the child is well disci-
plined, there will be reasonably little difficulty with the dietary;
regimen over a long period of time. Schild (97) reported that the diet
is established in such a way that the child learns to use food as one
way of dealing out his emotional frustrations and problems, there will

be continual difficulty in maintaining adequate dietary control.

Nursing Assistance to the Family

The U. S. Department of Health, Education, and Welfare (110) stated
that the task of the public health nurse is to assist the family of the
PKU child to translate the evaluation and recommendations of the physi-
cian into effective management of both diet and child. Ragsdale
and Koch (93) agreed that the nurse should seek to reinforce the teach-

ing of the nature of the disorder, to assist the family to provide good
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health care, and to assist the family to integrate the PKU child into
their usual pattern of living.

Family members must have a goed understanding of the nature of the
disorder and resolve some of £heir feelings about it before undertaking
dietary management. Shaw, Koch, Schild, Ragsdale, Fishler, and Acosta
(100) agreed that the nurse's work with the family often begins with
further interpretation, particularly of the hereditary aspects. ‘Al—
though the parents may receive the most careful counseling in the
medical setting, they are anxious and frequentiy fail to absorb what
they were taught or they misinterpret the information. Requesting the
parents to review their understanding of the problem will often elicit
the areas needing clarification. Parental anxieties must be supportéd
until they are comfortable in discussing the problen. Until they are
comfortable, they cannot be reéeptive to further teaching. It may help
to clarify thinking if the nurse can interpret the fact that the child's
problem is a liver problem, not a problem of a congenital malformation
of the brain. The slow development is the result of the metabolic
problem, not the cause. Acosta and Centerwall (1) believe that the man-
agement of the problem of phenylketonuria is a parental responsibility
which in time is passed on to the phenylketonuric individual himself.
The nurse should guide the parents to shift the responsibility for
dietary contrel to the child as he is able to assume part or all of the
responsibility. The very young child should first learn that parental
autherity is final. He can then be taught to refrain from snitching,
to refuse foods from other than parental sources, to learn the foods
permitted on the diet, and finally, to calculate and prepare his own

meals. Successful management by the parents and by the patient is
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related to the help given to the total family at the time of diagnosis‘
and in the ongoing professional supervision. The total family can

utilize help with this difficult problem to learn and mature. The end
product of a healthy, productiVe, self-disciplined adult is well worth

the efforts of parents and professional personnel.
Legislation

The Federal Government has only recently begun to assume an acti=
vist role in conduct of medical programs affecting the general public.
Legislation has been enacted in a large number of states to screen new-
born infants for phenylketonuria. Anderson and Swaiman (4) reported
that the general public, and most of the medical profession were led to
believe the screening tests for hyperphenylalaninemia are tests for
phenylketonuria. This is not true. A great deal of impetus for the
passage of legislation came from preliminary medical data which indi-
cated favorable effects of the low phenylalanine diet.

Guthrie (49), a member of the Public Health Committee of the
National Association of Retarded Children, advised Parents' Association
to the type of legislation they should press. A number of the laws that
were passed in the states almost coincided with the type of law that was
recommended by the National Association of Retarded Children. This
recommendation was that it would be extremely desirable that the law
would leave decisions concerning all regulations involved to the State
Health Department, such as the type of specimen to be collected, the
test that was to be carried out, and what laboratories were to be
approved.

The U. S. Department of Health, Education, and Welfare (116)
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reported that there was not treatment prescribed in the law. The laws
included the proevision that parents could refuse testing of their child
on the basis of their conscience or religious grounds. The effect was
that the laws compelbthe cblleéfidn of a specimen. The details concern-

ing the specimen are left up to the State Health Department.

Mandatory Testing Laws

Statutes making the screening of newborn infants for phenylketo=
nuria mandatory now exist in 27 states (Appendix D). The majority of
these laws were passed during the 1965‘1egislative sessions of these
states.

A survey in March, 1965 by the Children's Bureau, Welfare Adminis-
tration, Department of Health, Education, and Welfare, found that more
than 2600 hospitals in the country were having newborn babies tested for
PKU, using the bleod test devised by Robert Guthrie, M.D., of Children's
Hospital, Buffalo, N. Y. An estimated $1 million in Children's Bureau
funds is currently being used by the various states for screening new-
borns and for treating infants found to have PKU.

States with mandatory screening statutes are: Alabama, Alaska,
California, Celorado, Connecticut, Hawaii, Idaho, Illinoisg, Kansas,
Louisiana, Maine, Maryland, Massachusetts, Michigan, Minnesota,
Missouri, Montana, New Hampshire, New York, Ohio, Pennsylvania, Rhode
Island, South Carolina, Texas, and Utah. States with statutes encour-
aging screening are: Florida, Indiana, Iowa, New Jersey, Oklahoma,

Oregon, and West Virginia.

Oklahoma's PKU Program. A routine testing program to check for

PKU in newborn infants was enacted in 1965 by the Oklahoma legislature
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and is administered by the State Health Department (Appendix D). As a
result, ten cases of PKU haveybeen diagnosed since its enactment.

Oklahoma's law is not mandatory, but defines the testing as being
""public policy." The Oklahoma Medical Association leadership, at the
time the legislature was considering the bill, argued that a physician
who did not order such tests would be open to lawsuits for disregarding
"public policy."

Thirty-six states (excluding Oklahoma) have now enacted laws
specifying testing of newborns for PKU (Appendix D). In addition, one
attempt was made in 1965 to pass a federal law making PKU testing

mandatory throughout the United States. Medical World News reported

that recently, under one program, tests were made on more than 400,000
babies in one year. The cost: about $200,000, only twice what it
takes to care for a single institutionalized PKU patient in his

lifetime.
Summary

A review of the literature indicated that specific data concerning
PKU has been established: (1) Phenylketonuria (PKU) previously known
as phenylpyruvic Oligophrenia, is now recognized to be an "Inborn Error
of Metabolism! almost invariably associated with severe mental retarda-
tion. It was first described in 1934 by the Norwegian biochemist
Asbjorn Folling, in Oslo. (2) Investigations of the last ten years
have demonstrated that in PKU the liver enzyme phenylalanine-
hydro#ylaSe is either absené or reduced in its activity to 7-10 percent
of fhe norm. Due to this enzymatic defect phenylalanine, an essential

amine-acid present in all food proteins, is not oxodized to tyrasine.
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It accumulates in blood and spinal fluid, possibly also in the brain,
and is excreted in the urine as phenylpyruvic acid. Phenylpyru&ic acid
gives the blue color reaction with ferric chloride. (3) The consensus
is that in the majority of ceses, mental retardation can be prevented
when phenylketonﬁria children are placed on the phenylalanine-free or
phenylalanine-restricted diet in early infancy. (4) PKU is only one
ef a number of metabolic disorders, and knowing hew to deal with PKU
gives clues as to how to treat the other disorders. (5) Literature
leads one to believe that eventually all babies will be given the pro-
tection of routine screening for a number of such disorders. (6) Many
undetected cases of phenylketonuria exist in public and private school
programs for mentally retarded children. (7) PKU cases can be dis-
covered by an accurate, inexﬁensive urine test. (8) This test

can be administered economicelly and efficiently by a‘joint public-
health school effort. (9) There is a need to develop and refine the
materials and methodology for wide scale testing for PKU. (10) Unrec-
ognized maternal PKU may be producing as many mentally defective chil=~
dren as PKU itself. (11) Maternal PKU is almost certain to produce
fetal damage because the fetus is bathed in high levels of phenylala-
nine that the mother cannot oxidize. (12) Many parents have an inad-
equacy in the area of child-rearing practices. (13) The development
of the Guthrie Test in 1963 makes mass testing of newborns possible.
(14) Mental retardatien can be prevented in most PKU patients if they
are placed on a restricted phenylalanine diet in early infancy. (15)
With the increased knowledge of biochemistry and nutrition in recent
years, a whole new field of causes of different types of mental dis-

orders has develeoped. (16) It is now well recognized that the disorder
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may vary considerably in its clinical manifestations, including the
level of intelligence. The disorder is difficult to recognize clin-
ically, and the diagnosis can only be made on the basis of a positive
urinary test for phenylpyruvic acid or by thé more difficult detérmina—
tion of serum phenylalanine tests. (17) Studies now indicate that a
child on a regular diet (a child whose phenylalanine blood level remains
below 20 mg.%) wili not become retarded. (Such a patient is called a
phenylketonuric variant.) (18) Normal children gre rarely born to
phenylketonuric mothers. (19) Normal intelligence in the PKU mother

is not a guarantee of normal offspring.



CHAPTER III
PROCEDURE

To achieve the purposes of this study which were to (1) review and
interpret medical literature cencerning PKU, (2) ascertain the incidence
of PKU in Oklahema, and (3) summarize findings from literature and other
sources which could be used in a handbook for parents of PKU individuals,
the following steps were pursued:
(1) Medical literature was reviewed and presented in
Chapter II.

(2) A questionnaire was developed with pediatricians,
general practitioners, nurses, special education teachers,
administraters and directors of state and private schooels
for the mentally retarded and others in the professional

fields of child development as jurors.

Development of the Questionnaire

In developing the questiennaire, the following criteria were con-
sidered. The instrument: (1) should not place excessive demands upen
the time of the respondents, (2)‘cou1d be checked easily and accurately,
(3) could be planned in light of the objectives of the investigation,
(4) would aveid ambiguous statements, and (5) would use terms that are

understood and commonly used in the professional literature.
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Validating the Questionnaire

The questionnaire in its original form, together with a -cover
letter explaining the study, was sent to ten medical and»professionalv
educators who were invelved with PKU children or working with the
mentally retarded children in state or private institutions and special
education classes. These jurors were requesfed to indicate any revi- -
siens needed in the questions and to suggest questions which they felt
should be included. In additidh, they were asked to validate from a
medical peint of view the accuracy of the statements. They were, also,
asked to critique the questionnaire in regard to clearness of statements
and directiens. All ten professionals responded te the questionnaire.

Juroers' respenses toe the questiennaire, including suggestions for
revisiens, new questions, a change in the directions and general com-
ments are presented in Appendix A. The final questionnaire may be found

in Appendix B.-
Subjects

The 150 subjects for this study were professionals having had con-
tact with mentally retarded childrenf This included pediatricians,
general practitioners; registered nurées, special educatien teachers,
directors and administrators of state and private institutioens for the
mentally retarded, clinical psycholegists, school counselors, obStetri—‘
cians and genealegists, surgeons, and orthepedics. All counties in
Oklahoema werevcontacted and a questioennaire was sent to the directer or
administrator of the institution or agency. Selection of these institu-
tions was taken froem a directory of services for child care and place-

ment. This directer, Oklahoma Association of Children Institutions and
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Agencies,'Volume 1 and 2, was published in Novemﬁer, 1972.

Other respondents were identified by recommendations from the
Oklahoma Medical Association and by the investigator's kﬁowledge of
professionals. A total of 150 respondents participated; 10 pediafri-
cians, 26 general practitioners, 20 registered nurses, 22 special edu-
cation teachers, 24 directors or adminisfrators of state and private
institutions for the mentally retarded and 40 in related areas. There
‘were 98 males and 52 females who responded, Table I indicates the

present pesition of these respendents.

TABLE I

PRESENT POSITION OF RESPONDENTS

N = 150
Present Position ‘ Frequency Peréent
Pediatrician 10 © 6,66
General Practitioner : 26 17.33
Registered Nurse 20 13.33
Special Education Teacher % 22 14,66

Administrater or Director of state or
private institutions for the
mentally retarded 24 16.00

Other prefessional personnel L8 32.00

The educational level of the 150 respondents is indicated in

Table II.



TABLE II

EDUCATIONAL LEVEL OF RESPONDENTS

N = 150
Highest Degree Held Frequency Percent
High School Diploma ' 2 1.33
Bachelor's Degree 22 14.66
Master's Degree : 36 24,00
Specialist Certificate ‘ 12 8.00
Ed. D. Degree . 0O 0.00
Ph. D. Degree 8 5.33
M. D. Degree 62 41,33
Other:. Laboratory Technician 8 5.33

X-ray Technician
Nursing Diploma

Table III reveals the years of experience of the 150 respondents

according to their professions.



YEARS OF EXPERIENCE OF RESPONDENTS ACCORDING

TABLE I1I

TO PROFESSION

N = 150
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Years pfvExperience Frequency Percent
0~5 years 14 9.33
6-10 years 32 21.33
11-15 years 16 10.66
16-20 years. 18 12,00
21-25 years 16 10.66
_ 26=<30 years 14 9.33
31=35 years 16 10,66
36;40 years 11 7.33
Over 41 years 13 8.66

Letters describing the study, along with the questionnaire and a
face sheet, were mailed to 200 individuals.

tionnaires returned were 150.

Administration of the Questionnaire

The total completed ques-

In addition to the 150, seven were

returned by others who indicated the person was deceased, retired, or ne

longer was employed.



CHAPTER IV
ANALYSIS OF THE DATA

To achieve the purposes of the study which were to (1) review and
interpret medical literature concerning PKU, (2) ascertain the incidence
of PKU in Oklahema, and (3) summarize findings from literature and other
vséurces which could be used in a handbook for parents of PKU individ-

uals, ‘data are presented by frequency and percentage.
Results

Subjécts' responses to the questionnaire reflecting frequency and
percentages are presentéd in Table IV. Table IV indicates that although
all’réspondents had Some knowledge about PKU, only 74 percent had
acfuaily seen a PKU patiént, Only 51 percent had read any medical
research rélated to this disorder; however, 68.66 percent indicated that
they had worked with mentally retarded children. Only 15.33 percent of
all respondents indicated they had attended in=-service programs. Sixty=
eight percent were interested in receiving results of this study. In
addition to checking the questiennaire, additional comments cencerning
the study were made. These responses in descriptive form may be found

in Appendix C.
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TABLE IV

SUBJECTS® RESPONSES TO QUESTIONNAIRE REFLECTING FREQUENCY AND PERCENTAGE

N = 150

Yes No Not Applicable
Statements Fre- Per- Fre- Per- Fre- Per-
quency cent guency cent quency cent
1. Are you familiar with the disorder known as
Phenylketonuria, commonly knewn as PKU? . 150 100 0 o 9) 0
2. Have you ever seen a person with PKU? ‘Which charac~
teristics have you observed in PKU patients? 7h 49,33 76 50.66 0 0
(a) usually hyperactive 22 14.66 0 0 . A 2.66
(b) exhibits unpredictable behavier ° 20 13.33 2 1.33 2 1,33
(c) eczema 10 6.66 8 5.33 2 1.33
(d) urine odor 22 14.66 L 2.66 2 1,33
{e) mental deficiency 48 32.00 L 2.66 2 1.33
_(£) seizures 20 13.33 . b 2,66 2 1.33
(g) blond hair and blue eyes 26 17.33 6 4,00 4 2.66
3. In your professional training was the diserder of .
PKU included? 88 58.66 51 34.00 11 7.33
(a) its causes? 68 45,33 12 8.00 L 2.66
(b) its characteristics? 60 40.00 16 10.66 L 2.66
(c) its treatment? 5h 36.00 18 12.00 6 4.00
L4, Have you read any medical research on PKU in the ’ : _
last year? 51 34,00 9L 62,66 ° 5 3.33
5. Have you had any PKU patients? 30 20.00 7h  h9.66 46 30.66
(a) When you have a PKU patient do you make this
disorder known to the parents? . 20 13,5 2 1,33 26 17.33

18



TABLE IV (Continued)

Yes No Not Applicable
Statements Fre- Per- Fre- Per- Fre- Per-
) quency cent quency cent quency cent
5. (b) Have you used Lofenalac for the diet of
PKU patients? . 6 4 .00 22 14,66 18 12,00
6. Have you treated mentally retarded children? 71 47.33 L7 ‘31.33 32 21.33
Have you worked with mentally retarded children? 103 68.66 19 12.66 28 18.66
7- To your knowledge, is there a referral service
-available in your ceunty? 115 76.66 . 25 16.66 10 6.66
8. 1In your area, is there a clinic er agency for
-  parents seeking answers to preblems of PKU
children? 70 46.66 50 33.33 30 20,00
9. Have you attended an in-service program or .
workshep cencerning PKU children? 23 15.33 126 84.00 1 6.66
10, Would you like to receive the results of this study? 102 68.00 24 16.00 2k 16.00

49
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TABLE V

MEDICAL DOCTORS' RESPONSES INDICATED BY
FREQUENCY AND PERCENTAGES

N = 36

Item Yes , No , Not Applicable
Number Frequency Percent Frequency Percent Frequency Percent

1 36 100 o] 0] 0] o}
2 19  502.77 17 L7.22 - 0 0
3 20 55455 1L 38.88 2 5.55
L 10 27.73 26 72.26 0 0
5 8 22.22 27 75.00 1 2.77
6a 25 69. bk 11 30.55 0 0
6b 22 61.11 12 33.33 2 5.55
7 24 66.60 . 7 . 19.94 5 13.38
8 14 38.88 14 38.88 8 22.22
9 2 5.55 34 9L, Ll 0 0
10 20 55.55 13 . 36.11 3 8.33

In Table V, all medical docters responding indicated familiarity
with the disorder knewn as PKU; however, only 52.77 percent had ever
seen a PKU person. Only 55 percent of the medical doctors responding
stated that the study of PKU was included in their training. It was
revealed that enly 27.73 percent of the médical doctors had read any
medical research on PKU in the last year and 84 percent had never

attended an in-service program or workshop concerning PKU children.
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TABLE VI

NURSES' RESPONSES INDICATED BY
FREQUENCY AND PERCENTAGE

N =20

Item Yes _ No- Not Applicable
Number Frequency Percent Frequency Percent Frequency Percent

1 20 100 . 0 .0 0 o)
2 4O 12 60 0 0
3 8 4O 10 50 2 10
4 10 50 8 - Lo 2 10
5 20 16 80 0 0
6a o 0 ' 14 70 6 30
6b BT 70 6 30 0 0
7 8 Lo 10 50 2 10
8 10 50 6 30 A 20
9 ' 6 30 14 70 0 0]
10 2 10 0 o} 18 90

In Table VI, all nurses responding indicated familiarity with the
disorder known as PKU; however, only 40 percent had ever seen a PKU
patient or had the disorder included in their training. In the treat-
ment of mentally retarded children, 70 percent of the nurses had had no
experience with PKU patients. Concerning PKU in-service programs or

workshops, only 30 percent of the nurses had participated.



55

TABLE VII

SPECIAL EDUCATION TEACHERS' RESPONSES INDICATED
BY FREQUENCY AND PERCENTAGE

N =22

Item Yes _ No Not Applicable
Number Frequency Percent Frequency Percent Frequency Percent -

1 22 100 0 .0 0 0
2 10 45,18 12 54.81 0 0
3 15 68.18 5 22.72 2 9.09
L 5 22.72 15 68.18 2 9.09
5 18.18 5 22.72 13 59.09
6a 0 0 7 31.81 15 68.18
6b 22 100" 0 0 0 0
7 22 100 0 0 0 0
8 15 68.18 A 18,18 3 13.63
9 2 9.09 | 20 90.90 0 0

| 0 0

10 22 100 : 0 0

In Table VII, all special education teachers responding indicated
familiarity with the aisorder known as PKU. Persons with PKU had been
seen by 45.18’per§ent of these special education teachers. In the
professional tréining of these teachers, 68.18 percent indicated the
inclusion of the study of PKU. Only 22.72 percent had read any medical
research on PKU in the last year and only 18.18 percent had ever had a

PKU student in their classes.
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TABLE VIII

ADMINISTRATORS' AND DIRECTORS' RESPONSES INDICATED
BY FREQUENCY AND PERCENTAGE

N = 24

Item Yes , No Not Applicable
Number Frequency Percent Frequency Percent Frequency Percent

1 24 100 o] o] 0] o]

2 13 54,16 11 45.83 (6] 0
3 7 29.16 15 62.50 2 8.33
A 10 41,66 13 54,16 1 4,16
5 7 29.16 10 41,66 7 29.16
6a 8 33.33 8 33.33 8 33.33
6b 21 87.50 1 4,16 2 8.33
7 21 87.50 1 4,16 2 8.33
7 29.16 10 41,66 7 29.16

9 6 25.00 18 75.00 0 0
2 8.33

10 18 75.00 4 16.66

In Table VIII, all administraters and directors of state or private
institutions or agencies of mentally retarded children indicated famil-
iarity with the disorder known as PKU, while 54.16 percent had seen
persons with PKU. In their professional training, only 29,16 percent
indicated that the disorder of PKU was included. Medical research on
PKU had been read by 41.66 percent of these respondents. Only 29.16
percent of the respondents have had PKU patients in the care of their
agencies. Twenty-five percent of the administrators and directors have

attended an in-service program or worksheop concerning PKU children.
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TABLE IX

OTHER PROFESSIONAL PERSONNEL RESPONSES INDICATED
BY FREQUENCY AND PERCENTAGE

N =48

Item Yes No Not Applicable
Number Frequency Percent Frequency Percent Frequency Percent

1 48 100 0 0 0 0

2 2k 50.00 24 50 0 0

3 38 79.16 7 14,58 3 6.25

L 16 33.33 32 © 66.66 0 0

5 7 14,58 16 ~33.33 25 52,08

6a 38 79.16 7 14.58 3 6.25

6b 24 00 0 0 24 50.00

7 4O 83.33 7 14,58 1 2.08

8 24 50.00 16 33.33 8 16.66

9 7 14.58 40 83.33 1 2.08
1 2,08

10 Lo 83.33 7 14,58

in Table IX, other professional persbnnel‘indicated familiarity

with the disorder known as PKU. Other professional personnel included
clinical psychologists, school counselors, psychiatrics, practicing
psychologists, medical students, genetic counselors, obstetricians,
genealogists, surgeons, and erthepedics. Of these, 50 percent had seen
persons with PKU. In their professional training, 79.16 percent stated
that the disorder of PKU was included and 33.33 percent had read medical
research on PKU in the last year. In-service pregrams or workshqps
concerning PKU children had been attended by only 14 percent of the

respondents.
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Summary

Responses to the questionnaire concerning Phenylketonuria were
arranged by frequency and percentage. The tabulated responses were
analyzed to ascertain the degree of knowledge, experience, training, and
concern of those groups having association with mentally retarded

children.



CHAPTER V

SUMMARY, FINDINGS, IMPLICATIONS, AND

RECOMMENDATIONS
Summary

The purposes of tﬁis study were to (1) review and interpret medical
literature concerniné PKU, (2) ascertain the incidence of PKU in
Oklahoma, and (3) summarize findings froem literature and other seources
which could be used in a handbook for>parents, nurses, teachers, and
others working with PKU individuals.

A questionnaire was developed for use from items in the literature
and submitting them to a jury of medical and medical-~related persons
with respect te mental retradation and PKU. The questionnaire was
revised according to'the jurors? suggestions. The subjects for this
study were professional individuals having had centact with mentally
retarded children. A total of 150 respondents participated. Responses
to the questionnaire including suggestions, remarks, information, and
sharing of personal experiences were presented in Appendix C.

A review of the literature revealed the following: (1) that there
are many questions about PKU that still need to be answered through
research and experience; (2) because PKU is not a common condition,
scientists have had difficulty in cellecting kinds of inférmation that
will allow them to fully understand all of the problems about it; (3)

that PKU is only one of a number of metabolic disorders that create
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similar problems; (4) large scale screening progi‘ams9 which discover
about 225 PKU babies a year, and the growing experience in treating and
observing the children will make it easier to increase the understanding
of PKU; (5) phenylketonuria is an inherited disorder characterized by
grogs mental defects consequent to an inability to metabolize the amino
acid phenylalanine in a normal menner. The only effective treatment
involves restriction of the dietary intake of phenylalanine in order to
restore nermal levels in body fluids; optimal results depend upoh early
diagnosis and careful dietary management; (6) the importanﬁe of early
diagnosis in phenylketonuria canneot be over-emphasized. In spite of the
rarity of the diserder, it is of great seocial importanée to the affected
family and of econemic concern to the governments; and (7) regardiess of
when treatment is initiated, its beneficial effect is almost universally
manifested in behavieral improvement of the child, even though the

intellectual gains may be minimal.
Major Findings

The major findings from this study are summarized as follews:

(1) 100 percént of the respondents were familiar with the
digorder of PKU ranging from barely or vaguely te actual
contact with the patients.

(2) 29.33 percent of the respondents had seen a PKU person.
(3) 53.66 percent of the respondents stated that the study
of PKU was included in their professional training.

(4) 34 percent of the respondents had read medical research

on PKU in the last year.

(5) 20 percent of the respondents had PKU patients under their
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supervision or care.

(6) 47.33 percent of‘the medical oriented respondents have
treated mentélly'refarded children and 68.66 percent of
the nonfmedical oriented respondents have worked with
bmentally refarded children.

(7)_.76.66 perpént of the respondents indicated there was a
referfal service for retarded children in their county.

(8)‘”46.66 percent of the respdﬁdents indicated there was a
cliﬁic or_agencyvfor parents seeking answers to problems
of PKU childrén in their area,

(9) 15;33 percent of thevrespondents have attended an in-
service program or. workshop concerning PKU children.

(10) At the present time, the Oklahoma. State Department of

'Health'reports’AB known cases of PKU in Oklahoma.
.Implications

There is eVidence'thatvPKU children can be detected through obser-
vation by parents and teachers. Literature revealed the following
symptoms of abnormal Behavior may suggest that PKU may be present such
as: (1) average aée for sitting alone is 12 to 15 months; (2) average
age for walking is 2% years; (3) average age for talking is 3% years;
(k) behavior patterné are frequently autistic, hyperirritable, and
destrﬁétive; and (S)Jpresence.of a musty odor. Lay people should be
made aware of these‘symbtoms so they can make referrals to the proper
authorities.

The studyrfurfher implies: (1) that all women who bear mentally

defective children should be examined for phenylketonuria; (2) that
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those found to have this disorder should be placed on low-phenylalanine
diets during subsequent pregnancies to decrease the chance of brain
damage to their unborn children; (3) that parent groups could be formed
where parents can meet other parents of phenylketonuric children and

- discuss with the medical staff their anxieties, problems parents face,
and hear informal lectures by clinic staff members or invited speakers,
followed by informal group discussions; (4) that statutes should be
enacted making the screening of newborn infants for phenylketonuria
mandatory in all fifty states; (5) that speech pathologists be made
aware of phenylketonuria as a cause of delayed language development in
children who otherwise may appear near normal; (6) that universal pre-
marital testing be adopted such as a routine test for syphillis.

Since phenylketonuria is se rare, the questiog‘may be legitimately
raised whether these programs are worth the money and time being spent
on them. The significance to the individual family to have a child
saved from severé mental retardation is obvious. Apart from this, two
factors may be considered: (1) the cost of the program versus the cost
of the care of a severely retarded child, and (2) in the research
reports indicatedvthat between 200 and 300 phenylketonuric infants are
born in the United States each year and most of these will require
custodial care at public expenses for the greater part of their lives.
Over the lifetime of these children, the care of those born in one year

alone will be around $10 million.
Recommendations

The investigator peses the following questions te stimulate further

research studies:
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(1) :Why are tne.offspring of phenylketonuric mothers

| vmentally defiéiént instead of pnenylketonuric?

o (2)_:If'diét.ié not tne ultimaté answer for treatment of PKU,
‘what 6thér nlférnatives need to be explored (i.e.,
“liver tissue transplnnt from a normal individual to one
with phenylketonuria'without his rejecting it)?

(3) Is.there a Significant relafionship between levels of

phenylalanine and the degree of mentnl retardation?

(4) Why do somé phenylketonuric children have high IQ's

| while others de not, even though they are chemically
identical?

(5) In sﬁite of the enact knowledge of the metabolic error

'concerning'PKU, why is there no information yet avail-
able concerning the exact pathogenesis of this condition?

In addition to'the'Questions posed to stimulate further research,
vthe investiéatornproposes to take the data and compile a handboek for
parents and teachers nnd for these working with mentally retarded
children. This hnndbook could be used as a guide in detecting symptoms
of PKU and for infermation as to what agencies are available fer referral

of PKU persons.
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PILOT FORM OF THE QUESTIONNAIRE

Directions: (1) Please read each statement.

(2) Check the appropriate column: Yes, No, Does not Apply

(3) Additional comments may be made on the back of this
_questionnaire.

Yes.. No Does Not Apply

Are you familiar with the disorder

1.
known as Phenylketonuria, commonly
known as PKU?

2. Have you ever seen a PKU patient?

3. Have you had any PKU patients?

4. When you have a PKU patient do you
make this disorder known to the
parents?

5. Have you used loefenalac for the diet
of PKU patients?

6. Are you aware of the current medical
research in PKU?

7. Have you treated mentally retarded
children?

8. To your knowledge is there a referral
service available for doctors and
others?

9. In your area, is there a clinic or
agency for parents seeking answers
to problems of PKU children?

10. Have you had the opportunity to

attend an in-service program or
workshop concerning PKU?




Item 2

Item 4

Item 5

Item 6

Item 7

76

Suggestions for Revision of Questionnaire

Original Statement

Have you ever seen a PKU patient?

Comment

Would it be possible to change the wording and add a list of
characteristics of PKU patients and ask which characteristics

have been observed.

Original Statement

Are you aware of the current medical research on PKU?
Comment

Statement would be more significant for your study if you weculd

‘state it in a more direct approach by asking if they had read

any medical research on PKU in the last year.

Original Statement

Have you had any PKU patients?

Comment

- This was item 3 in the original questionnaire. In sequential

development, this item should be later. This item is - -
acceptable but it should be followed by items 4 and 5 as
subdivisions.

Original Statement

Have you treated mentally retarded children?

Comment

Item is acceptable but sheuld be followed by a statement of
working with mentally retarded children.

Original Statement

To your knowledge is there a referral service available for
doctors and others?

Comment

This is not clear. Restate it by including service for
mentally retarded children. Include . . . in your county
instead of for doctors and others . . - .
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Suggestions for Additional Items

Add: Have you attended an in-service program or workshop
concerning PKU?

Would you like to be informed as to the results of this
study? '

Suggested Chan9e in the Directions for the Questionnaire

Add word "carefully" to first direction. Suggest that additional
comments be made on a separate sheet of paper or at the end of the
questionnaire.

General Comments of Jurors.

Very interesting study . . . .

Good checklist o o« «

Your study has merit.,

Much-needed study.

Good luck on your research.

Most worthwhile.

Need more studies like this.

Too few people know anything about children's disorders.
Parents need to knew about PKU.

I know very little about PKU--shows me a need for study.
Am interested in the results.
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PHILLIPS UNIVERSITY m UNIVERSITY STAT‘ON ENID, OKLAHOMA 73701

EDUCATION DIVISION March 5, 1974

This questionnaire is being sent to you because of your
interest in children’s disorders. I hope you will agree to
participate in this study. Your responses are vital because
of your experience in working with mentally retarded children.
The enclosed questionnaire has been tested with a sampling of
interested persons, and has been revised in order to make it
possible for you to apply necessary data in a minimum of time.
This is a study concerned with the incidence of Phenylketonuri
(PXU) in Oklahoma.

Please complete the face sneet and the questionnaire and
return by March 22nd in the enclosed stamped envelope. Any
comments that you may have concerning any aspect of Phenyl-
ketonuria (PKU) not covered in the questionnaire are welccmed.

Your cooperation and contribution are deeply appreciated.
‘Sincerely yours,
Professor Louise Roberds

Early Childhood Education
Phillips University
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Directions: (1) Please read each statement carefully.

1.

(2) Check the appropriate column:

Not Applicable.

Yes, No,

(3) Additional comments may be made at the end of this

questionnaire.

Are you familiar with the disorder
known as Phenylketonuria, commonly
known as PKU?

Not
Yes No Applicable

Have you ever seen a person with
PKU?

Which characteristics have you

observed in PKU patients?

{a) usually hyperactive

{b) exhibits unpredictable behavior

(C) eczema

(d) urine odor

(e) mental deficiency

(f) seizures

(g) blond hair and blue eyes

In your professional training was the
disorder of PKU included?

(a) its causes?

{(b) its characteristics?

{(c) its treatment?

Have you read any medical research
on PKU in the last year?

Have you had any PKU patients?

(a) When you have a PKU patient do you
make this diserder known to the
parents?

{b) Have you used Lofenalac fer the
diet of PKU patients?

Have you treated mentally retarded
children?

Have you worked with mentally
retarded children?




To your knowledge, is there a
referral service for retarded
children available in your county?

Yes

No
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Not
Applicable

In your area; is' there a clinic
or agency for parents seeking
answers to problems of PKU children?

Have you attended an in-service
program or workshop concerning PKU
children? L

10.

Would you like to receive the

results of this study?

Additional Comments: -
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DESCRIPTIVE STATEMENTS ON QUESTIONNAIRE

As a public health nurse, I have taken courses in mental retarda-
tion which included PKU. My work involves me with this type patient,

their families, problems, etc.

I would be interested in the number of states that have this PKU
testing at birth as a law. I would also be interested in the percentage
of infants born here in Garfield County and in Oklahoma who have posi-

tive tests,

This should be a very interesting study and public information on
the results should be valuable. Since this is one of the few conditions
which can be diagnosed and treated to prevent mental retardation, more
information should be made available to the public and medical profess

sion alike.

I am not as familiar with this problem as I would like to be. I
would be very interested in a workshop in this area for interested

persons and professionals.
Am interested in learning more about this problem.

Our students wear badges with codes for various disabilities such
as heart condition, allergy, seizures, diabetic, etc. PKU is probably
in the classification "others." I am uninformed about any studenté who
may have PKU. I am unfamiliar with the characteristics and know little

about treatments received by students.

I have read some articles in publications on mental retardation

regarding PKU, but not recently. A few years ago, two doctors in
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Eastern United States were doing research on PKU by testing parents of

mentally retarded children. . My husband and I volunteered our services.
Glad to seeithgginterest:in-this:problem._

We have used PKU tests and observed all newborns for a number of
years. We have attempted to keep pertinent data on the positive cases,
also those that were not positive, but previous pregnancy of the mother

had shown a positive reaction of newborn.

As an advisor, I cooperated in the early 1960's when PKU education

was underway and we started PKU testing.
Hope this‘study stimulates a seminar on PKU.
Please send what information you can to--
Thank you foeor the oepportunity to be of service.v

A good many years age, when Dr. lucious Waites was Pediatric
Neurologist. at Children's Hospital in Oklahoma City, he did research on
PKU and included the children at the Oklahoma Cerebral Palsy Center in
this research. None of those who were checked here at the Oklahoma
Cerebral Palsy Center was found to have PKU; and through the best data
available, there was found to be no evident relationship between PKU

and cerebral palsy.

While working at the Children's Medical Center, a study was.
started on all the mentally retarded children enrolled there to find the

incidence of PKU in Sunnyside School. These are the two cases I'm
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familiar with. One was a girl in her twenties; the other a boy, seven
years old. She was not hyperactive; he was. Her condition was not dis-

covered until that testing; his had been diagnosed as a baby.
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STATE LAWS PERTAINING TO PHENYLKETONURIA AS

OF NOVEMBER, 1970

ALABAMA

Ala. Code tit. 22, Sec. 58(1) (Supp. 1969)

Sec., 58(1). Testing of infants for phenylketonuria; objection of
parents; rules and regulations. (a) It shall be the duty of the ad-
ministrative officer or other person in charge of each institution
caring for infants twentyOeight days or less of age, or the physician
attending a newborn child, or the person attending a newborn child that
was not attended by a physician, to cause to have administered to every
such infant or child in his care a reliable test for phenylketonuria
(PKU), such as the Guthrie test or any other test considered equally
reliable by the state board of health. Testing and the recording of the
results of such tests shall be performed at such times and in such
manner as may be prescribed by the state board of health. Provided,
that no such test shall be given to any child whose parents object
thereto on the grounds that such tests conflict with their religious
tenets and practices.

(b) The state board of health shall promulgate such rules and regula-
tions as it consideres necessary to provide for the care and treatment
of those newborn infants whose tests are determined positive, including
but not limited to advising dietary treatment for such infants. The
state board of health shall promulgate any other rules and regulations
necessary to effectuate the provisions of this section. (1965, No. 885,
effective Nov., 1, 1965)

ALASKA
Alaska Stat. Sec. 18.15.200 (1969)

Sec. 18.15.200. Screening infants for phenylketonuria. (a) A physi-
cian who attends a newborn child shall cause this child to be tested for
phenylketonuria (PKU). If the mother is delivered in the absence of a
physician, the nurse who first visits the child shall cause this test to
be performed.

(b) The Department of Health and Welfare shall prescribe regulations
regarding the method used and the time or times of testing as accepted
medical practice indicates.

(c) The necessary laboratory tests and the test materidls, reporting
forms and mailing cartons shall be provided by the department.

(d) All tests considered positive by the screening method shall be
reported by the screening laboratory to the physician and to the



88

department. The department shall provide services for the performance
of a quantitative blood phenylalanine test or its equivalent for
diagnostic purposes. A confirmed diagnosis of phenylketonuria shall be
reported to the physician and to the department. The department shall
provide services for treatment and clinical follow-up of any diagnosed
case.

(e) When presumptive positive screening tests have been reported to the
department, it shall provide, on request, either the true blood phenyl-
alanine test or subsidize the performance of this test at an approved
laboratery.

(f) A licensed physician'or'licensed nurse attending a newborn or
infant who violates this section is guilty of a misdemeanor, and upon
conviction is punishable by a fine of not more than $500. However, a
person attending a newborn or infant whose request for appropriate spec-
imens from the,newborn or. infant is denied by the parent or guardian is
not guilty of'a misdemeanor. The fact that a child has not been sub-
jected to the test because a request for appropriate specimens has been
denied. by ‘the parents or guardian shall be reported to the department.
The department shall administer and provide services for testing for
other . her1table dlseases which lead to mental retardation and physical
handlcaps as"screening programs accepted by current medical practice and
as developed.

(g) In. thiS'section, "physician' means a doctor of medicine licensed to
practice medicine in this State, or an officer in the regular medical
service of the armed forces of the United States or the United States
Public Health Serv1ce assighed toe duty in this state.

(Sec. 1 ch. 90 SLA 19653 am Sec. 1 ch. 39 SLA 1967)

ARKANSAS
Ark. Stat. Ann. Sec. 82-625 through -628 (Supp. 1967)

Sec. 82-625. Phenylketonuria-Testing of Infants-State Board of Health
authorized to prescribe regulations. The State Board of. Health may,
after preper netice and. hearing,  prescribe regulations requiring that
all newborn infants must be tested for Phenylketonuria by such tests and
in such manner as the said State Board of Health shall determine is safe
and effective. If the State Board of Health issues such regulations
prescribing for said tests, it shall provide by regulation that no birth

certificate may be received by the Bureau of Vital Statistics unless
proper proof is made that such test has been made. (Acts 1967, No. 192
Sec. 1) : ‘ ' ‘

Sec. 82-626. Duties of the State Board of Health. It shall be the duty
of the State Board of Health:

(1) To enforce the provisions of this Act. (Sec. 82-625-82-628);
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(2) To prescribe the test or. tests that may be administered in com-
pliance with this Act;

(3) To furnish copies of this Act and the rules promulgated hereunder
to physicians, hospitals or other institutions or persons required by
its regulations.to have tests administered to newborn infants;"

(L) To investigate and license laboratories determined by the State
Board of Health to be qualified to test specimens from the newborn child
for testing for Phenylketonuria or other metabolic defects;

(5) To establish a central laboratory and to equip, staff and operate
the same for the purpose of receiving specimens from physicians, hospi-
tals, or institutions and to make tests and report flndlngs resulting
from such tests without cost therefor;

(6) To disseminate information and advice to the public concerning the
dangers and effects of Phenylketonuria and other metabolic defects and
assist in the treatment and care of infants found to have said defects.
(Acts 1967, No. 192 Sec. 2)

Sec. 82-627. Exceptions. The provisions of this Act (Sec. 82-625-
82-628) shall not apply to any child whose parents or guardian object
thereto on the grounds that it cenflicts with the tenets and practices
of a recognized church or religious faith of which said parent eor
guardian is an adherent er member. (Acts 1967 No. 192 Sec. 3)

Sec. 82-628. Enforcement-Injunction. The State Board of Health shall
have the power to enforce this Act by appropriate action for injunctien
in the Chancery Courts of this State. (Acts 1967, No. 192 Sec. 4)

‘CALIFORNIA
Cal. Health and Safety Code Ann. Sec. 280 (West Supp. 1970)

Sec. 280. Detection of preventable heritable disorders; tests and regu-
lations; reportss; objections. It is the 'policy of the State of
California to make every effort to detect, as early as possible,
phenylketonuria and other preventable heritable disorders leading to
mental retardation or physical defects.

The State Department of Public Health shall have the responsibility of
designating tests andvregulations to be used in executing this policy.
Such tests shall beiin. accordance with accepted medical practices and
shall be admlnlstered to each child born in California at such time as

the department has establlshed appropriate regulations and testing
- methods. :

The department shall ;inform all hospitals or physicians, or both, of
required regulations and tests and may alter or withdraw any such
requirements whenever sound medical practice so indicates.



90

The department shall report to the Governor and the lLegislature annually
as to the progress and effect of testing programs.

The provisions of this section shall not apply if a parent or guardian
of the newborn child objects to a test on the ground that the test con-
flicts with his religious beliefs or practices.

(Added Stats. 1965, c. 1329 p. 3215, Sec. 1 as amended Stats. 1967
c. 220 p. 1351; Sec. 1)

COLORADO ..
Colo. Rev. Stat. Ann. Sec. 66-27-1 thrdugh -27-4 (Supp. 1965)

Sec. 66-27-1. Legislative declaration. The general assembly hereby
declares that as a matter of public policy of this state and in the
interest of public health, every newborn infant should be tested for
phenylketonuria and other,metabolic defects in order to prevent mental
retardation resulting therefrom; and that the people of this state -
should be extensively informed as to the nature and effects of such
defects. o

Sec. 66-27-2. Tests for metabolic defects. (1) It shall be the duty
of: . )

(a) The chief medical staff officer or other person in charge of
each institution caring for newborn infantsj; or

(b) If a newborn infant is not born in an institution or is dis-
charged therefrom prior to the time prescribed for the taking of the
specimen hereinafter designated, the person responsible for the signing
of the birth certificate of such childs

to cause to be obtained from every such infant a specimen, of the type
designated by the state board of health, which specimen shall be for-
warded to the state department of public health or other laboratory
approved by it for testing for phenylketonuria and testing for such
other metabolic defects which may be prescribed from time to time by the
state board of health to be conducted with respect to such specimen.

(2) The state board of health shall have the duty to prescribe
from time to time effective tests and examinations designed to detect
phenylketonuria and such other metabelic disorders or defects likely to
cause mental retardation as accepted medical practice shall indicate.

(3). The ‘performance of such ‘tests and the reporting of results
shall be dene at such times, places, and in such manner as may be pre-
scribed by the state department of public health.

(4) It shall be the duty of the state department of public health
to contact as soon as possible all cases suspected of having any such
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disorders or defects and to do aﬁy,additional testing required to con-
firm or disprove the suepected disorder or defect.

Sec., 66-27-3. Rules and regulations. (1) The state board of health
shall promulgate rules and regulations concerning the obtaining of
samples or specimens from newborn. infants required for the tests pre-
scribed by the state board of health, for the handling and delivery of
the same, and for the testing and examination thereof to detect phenyl-
ketonuria or other metabolic disorders found likely to cause mental
retardation.

(2) The state department of public health shall furnish all phy-
gicians, public health nurses, hospitals, maternity homes, and depart-
ments of public welfare, available medical information concerning the
nature and effects of phenylketonuria and other metabolic disorders and
defects found likely to cause mental retardation.

Sec. 66-27-4. Exceptions. Nothing in the provisions of this act shall
be construed to require the testing or medical treatment for the minor
child of any person who is a member of a well-organized church or
religious denomination, and whose religious convictions in accordance
with the tenets or principles of his church or religious denomination
are against medical treatment for disease or physical defects.

CONNECTICUT
Conn. Gen. Stat. Ann. Sec. 19-21b (1969)

Sec. 19-21b. Tests of infants for phenylketonuria. (a) The adminis-
trative officer or other person in charge of each institution caring for
infants twenty-eight days or less of age shall cause to have adminis-
tered to every such infant in its or his care a test for phenylketonuria
and such other tests for inborn error of metabolism as shall be pre-
scribed by the state department of health. Said department shall adopt
regulations specifying the abnormal conditions to be tested for, the
manner in which the tests are to be performed and the manner of record-
ing and reporting results.

(b) The provisions of this section shall not apply to any infant
whose parents object to the test or treatment as being in conflict with
their religious tenets and practice. (1965, P.A. 108, Secs. 1, 2, eff.
Jan. 1, 1966) '

FLORIDA
Fla. Stat. Ann. Sec. 383.14 (Supp. 1970)
Sec. 383.14. Testing for metabolic disorders of infants. It shall be

the duty of the division of health to promote the testing of all in-
fants for phenylketonuria and other metabolic disorders known to result
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in significant impairment of health or intellect, when such tests be-
come available and practical in the judgment of the division and to keep
a record of said tests. These tests shall be performed at such times
and in such manne as may be prescribed by the division. (Laws 1965 c.
65-519, Sec. 1 eff. June 25, 1965. Amended by laws 1969; c. 69-106,
Secs. 19, 35, eff. July 1, 1969)

GEORGIA
Ga. Code Ann. Secs. 88-1201.1 through -1201.2 (Supp. 1969)

Sec. 88-1201.1. Rules and Regulations for Tests for Phenylketonuria.
The Department of Health shall promulgate appropriate rules and regula-
tions governing tests for phenylketonuria so that as nearly as possible
all newborn infants shall receive a test for phenylketonuria as soon
after birth as successful treatment for such condition may be initiated.
Provided, however, the provision of this section shall not apply to any
infant whose parents object thereto on the grounds that such tests and
treatment conflict with their religious tenets and practices. (Acts

1966, p. 140)

Sec. 88-1201.2. Rules and Regulations for Other Tests. The Department
of Public Health is authorized and directed, by and through its board,
to adopt rules and regulations relative to other inborn errors of
metabolism and any other conditions which may be indicated as a result
of medical research and findings which would, if left to run their
course, militate against the health of the citizens of this State.
(Acts 1966, p. 140)

HAWATLT
Hawaii Rev. Laws Sec. 333-1 (1968)

Sec. 333-1. Test for phenylketonuria. The physician, midwife, or other
person attending a newborn child shall cause a phenylketonuria test to
be administered to the child; provided, that this section shall not
apply if the parents, guardian or other person having the custody or
control of such child objects thereto on the grounds that such test con-
flicts with their religious tenets and practices.

The department of health shall adopt rules and regulations to carry out
the purposes and provisions of this section, including, but not limited
to, administration of phenylketonuria tests, keeping of records and
related data, and reporting of positive test J."esults.> (L. 1965, c. 19,
Sec. 23 Supp., Sec. 46-47)
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TDAHO
Idaho Code Ann. Secs. 39-909 through -912 (Supp. 1969)

Sec. 39-909. Tests for Phenylketonuria and preventable diseases in
newborn infants. It shall be the duty of the administrative officer or
other person in charge of each hosgpital or other insgtitution caring for
newborn infants and the person responsible for the registration of the
birth of such infant under section 39-256, to cause to have administered
to every newborn infant in its or hisg care a test for phenylketonuria
and such other tests for preventable diseases as prescribed by the state
board of health. The person administering such tests shall make such
reports of the results thereof as required by the state board of health.
(1965, ch. 223, Sec. 1, p. 510)

Sec. 39-910. Duties of state board of health in enforcing act. It
shall be the duty of the state board of health:

1. To enforce the provisions of this act.

2. To prescribe what tests shall be made for preventable diseases
in addition to the test for phenylketonuria.

3. To make and publish rules prescribing the time and manner of
administering tests required by this act.

L, To furnish copies of this act and the rules promulgated here-
under to physicians, hospitals or other institutions or persons required
by this act to have tests administered to newborn infants.

5. To maintain a record of all infants feund to have phenylketon-
uria or other preventable diseases and to supervise local health
agencies in the treatment and cure of such infants.

6. To disseminate infermation and advice to the public concerning
the dangers and effects of phenylketonuria and other preventable L
diseases and their detection and treatment. (19659 ch. 223, Sec. 2,
p. 510)

Sec. 39-911. Violations -- Penalty. Any person who violates the provi-
sions of this act or rules promulgated by the state board of health
thereunder, shall be guilty of a misdemeanor. (1965, ch. 223, Sec. 3,
p. 510)

Sec. 39-912. Exemption because of religious belief. The provisions of
this act shall not apply to any child whose parent or guardian objects
thereto on the grounds that it conflicts with the tenets or practices of
a recognized church or religious denomination of which said parent or
guardian is an adherent or member. (1965, ch. 223, Sec. 4, p. 510)
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ILLINOIS
I1l1. Rev. Stat. ch. 91, Secs. 113f-113h (1966)
PHENYLKETONURIA

Sec. 113f. Rules and regulations.

The Illinois Department of Public Health shall promulgate and en-
force rules and regulations requiring that every newborn be subjected
to a test for phenylketonuria and such other metabolic diseases as the
Department may deem necessary from time to time. The Department is
empowered to promulgate such additional rules and regulations as are
found necessary for the administration of this Act, including mandatory
reporting of the results of all tests for these conditions to the
Illinois Department of Public Health.

Sec. 113g. Department of Public Health -- Powers and duties.

The Department of Public Health shall: administer the provisions
of this Act and shall:

(a) Institute and carry on an intensive educational program among
physicians, hospitals, public health nurses and the public concerning
the disease phenylketonuria and other metabolic diseases. This educa-
tional program shall include information about the nature of the di-
sease and examinations for the detection of the disease in early infancy
in order that measures may be taken to prevent the mental retardation
resulting from the disease.

(b) Maintain a registry of cases including information of impor-
tance for the purpose of follow-up services to prevent mental
retardation. .

{(c) Supply the necessary treatment product where practicable for
diagnosed cases for as long as medically indicated, when the product is
not available through other State agencies.

(d) Arrange for or provide public health nursing, nutrition and

‘social services and clinical consultation as indicated.

Sec., 113h. Objections of parent or guardian.

The provisions of this Act shall not apply when parent or guardian
of the child objects thereto on the grounds that such test conflicts
with his religious tenets and practices. A written statement of such
objection shall be presented to the physician or other person whose duty
it is to administer and report such tests under the provisions of this
Act. (Laws of 1965, p. 284)

INDIANA
Ind. Ann. Stat. Secs. 35-246 through -250 (1969)

Sec. 35-246. Phenylketonuria-Examination of infants-Religious
objection. It is hereby deemed to be a matter of public policy of the
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state of Indiana that in the interest of public health every infant
shall be given examinations at the earliest feasible time for the detec-
tion of the disease phenylketonuria and/or other inborn errors of
metabolism, in order to prevent mental retardation which results from
this diseases; Provided that, if parents, or a parent of an infant shall
object, in writing, for reasons pertaining to their religious beliefs
only,.then said infant shall be exempt from the provisions of this act.
(Secso 35-246-35-250) (Acts 1965, ch. 81, Sec. 1, p. 117)

Sec. 35-247. Educational program by boardm The state board of health
shall institute and carry on an intensive educational program among
physicians, hospitals, public health nurses and the public concerning
the disease phenylketonuria and other inborn errors of metabolism. This
educational program shall include information about the nature of these
diseases and examinations for the detection of these diseases in infancy
in order that measures may be taken to prevent the mental retardation
resulting from these diseases. (Acts 1965 ch. 81, Sec. 2 p. 117)

Sec. 35-248. Appropriate tests determined and requested. The state
board of health shall, with the advice of medical authorities, determine
and report appropriate tests to be used in the detection of phenylke-
tonuria and/or other inborn-errors of metabolism. (Acts 1965, ch. 81
Sec. 3 p. 117)

Sec. 35-249. Plans and procedures promoted by boards. The state board

of health and all local boards of health shall encourage and promote the
development of plans and procedures for the detection of phenylketonuria
and other inborn errors of metabolism in all local health jurisdictions

of the state. (Acts 1965, ch. 81, Sec. 3a, p. 117)

Sec. 35-250. State board duties-Provide forms-Receive reports-Report
findings-Promulgate rules and regulations. The state board of health
shall provide forms on which the result of tests performed on each child
fer these diseases shall be reported to the state board of health by
physicians in hospitals, and shall at least ascertain quarterly the
extent of such testing and those findings shall be reported to all
hospitals, physicians and other groups interested in child welfare. The
state board of health shall have the power to promulgate the rules and
regulations for the implementation of the intent of this act (Secs.

35-246-35-250). (Acts 1965, ch. 81 Sec. 4 p. 117)

I0OWA

Iowa Code Ann. Sec. 135.31 (Supp. 1970)

Sec. 135.31. Test for phenylketonuria. It is hereby declared to be the
policy of this state that every infant born within the borders of Iowa
shall, insofar as practicable, be tested for the presence of the disease
known as phenylketonuria within a reasonable period following birth. It
shall be the responsibility of the state department of health to imple-
ment this policy at such time and with such rules and regulations as the
commissioner of public health deems advisable. All state, district,
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county, and city health or welfare agencies shall cooperate and par-
ticipate in the implementation of this Act and such rules and regula-
tions, when requested by the commissioner of public health. (Added
Acts 1965 (61 G.A.) ch. 157, Sec. 1, as amended Acts 1967 (62 G.A.)
ch. 163, Sec. 25, Eff. Aug. 15, 1967)

KANSAS
vy .

Kan. Gen. Sta#@ Ann. Secs. 65-180 through -183 (Supp. 1969)
PHENYLKETONURIA

Sec. 65-180. Educational program concerning phenylketonuria by depart-
ment: screening and tests; registry of cases; treatment. The state
department of health shall: (a) Institute and carry on an intensive
educatienal program among physicians, hospitals, public health nurses
and the public concerning the disease phenylketonuria. This educational
program shall include information about the nature of the disease and
examinations for the detection of the disease in early infancy in order
that measures may be taken to prevent the mental retardation resulting
from the disease. (b) Provide recognized phenylketonuria screening,?
diagnostic and treatment control tests for which laboratory services ‘are
required and such screenings and tests when made at the laboratory of.
the state board of health shall be made without charge. (c) Maintain a
registry of cases including information of importance for the purpose of
follow-up services to prevent mental retardation. (d) Provide the
necessary treatment product for diagnosed cases for as long as medically
indicated, when the product is not available through other state
agencies. ‘

Sec. 65-181. Tests in accordance with regulations of state board of
health. It shall be the duty of the administrative officer or other
person in charge of each institution or the attending physician, caring
for infants twenty-eight(28) days or less of age to cause to have ad-
ministered to every such infant or child in its or his care a test for
phenylketonuria in accordance with rules or regulations prescribed by
the state board of health. Testing and the recording of the resulis of
such tests shall be performed at such times and in such manner as may
be prescribed by such board.

Sec. .65-182. Provisions inapplicable where parents object on religious
grounds. The previsions of this section shall neot apply to any infant

whose parents object therete on the grounds that such tests and treat-

ment conflict with their religious tenets and practices.,

Sec. 65-183. Report by physicians to department. Every physician
having knewledge of a case of phenylketonuria in one of his own patients
shall repert said case to the state department of health on forms pro-
vided by that department.
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KENTUCKY
Ky; Rev. Stat. Sec. 214,155 (1969)
AN ACT relating to testing infants for inborn errors of metabolism.
Be it enacted by the General Assembly of the Commonwealth of Kentucky:

(1) The administrative officer or other person in charge of each
institution caring for infants twenty-eight days or less of age and the
person required in pursuance of the provisions of KRS 213.050 (1) shall
register the birth of a child, and cause to have administered to every
such infant or child in its or his care a test for inborn errors of
metabolism in-accordance with rules or regulations prescribéd by the
Commissioner of Health. Testing and the recording of the results of
such tests shall be performed at such times and in such manner as may
be prescribed by the Commissioner of Health.,

(2) Nothing in this Act shall be construed to require the testing
of any child whose: parents are members of a nationally recognized and
established church or religious denomination, the teachings of which are

~ opposed to medical tests, and who object in writing to the testing of
such child on that ground. (1966 c. 45 Eff. 6-16-66)

LOUISIANA
La. Stat. Ann. ch. 40, Secs. 1299-1299.3 (1965)

Sec., 1299. Program for combating phenylketonuria.

The State Board of Public Health and/or the State Department ef
Public Health are hereby authorized and directed to establish, maintain
and carry out a program designed to combat mental retardation in chil-
dren suffering from a genetic defect which causes phenylketonuria. The
State Department of Public Health is authorized to adopt rules and reg-
ulations necessary te carry out any program which may be established.
The said department shall establish and maintain a diagnostic laboratory
for conducting experiments, projects and other undertakings as may be
necessary to develop tests for the early detection of phenylketonuria,
for developing ways and means or discovering methods to be used for the
prevention and treatment of phenylketonuria in children, and for such
other purposes as may be deemed necessary by the said department to
carry out any program adopted under the authority of this Part. Acts
1964, No. 269, Sec. 1.

Sec. 1299.1 Tests.

The physician attending a newborn child, or the person attending a
newborn child that was not attended by a physician, shall cause said
child to be subjected to a phenylketonuria test that has been approved
by the State Department of Public Health; provided, however, no such
test shall be given to any child whose parents object thereto on the
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grounds that such tests conflict with their religious tenets and prac-
tices. 1If the test is positive the attending physician or person shall
notify the State Department of Public Health. The State Department of
Public Health shall follow-up all positive tests with the attending
physician who notified the department thereof and with the parents of
the newborn child when such notification was made by a person other than
a physician, and, when confirmed, the services and facilities of the
said state department of public health, and those of other state boards,
departments and agencies cooperating with the Department of Public
Health in carrying out the program shall be made available to the extent
needed by the family and physician. The State Department of Public
Health and the otherfstate departments and agencies cooperating with it
shall, in cooperation with ithe attending physician, provide for the
continued medical care, dietary and other related needs of such children
where necessary or desirable. Acts 1964, No. 269, Sec. 2.

Sec., 1299.2 Cooperation with State Board and Department of Public
Health.

The various boards, commissions, departments and agencies of the
state and the parishes, municipalities and other political subdivisions
capable of assisting or having, services and facilities for assisting the
State Board of Health and/or Department of Health in carrying out any
program established under the authority of this Part may cooperate with
the State Board of Public Heéalth and the State Department of Public
Health and may furnish any such services and facilities in aid of any
‘such program. Acts 1964, No. 269, Sec. 3.

Sec. 1299.3 Cooperation of physicians and hospitals.

The State Board of Health may invite the cooperation of all physi-
cians and hospitals. in the state which provide maternity and newborn
infant care to participate in any program established by the said board

and/or the State Department of Public Health under the authority of
this Part. Acts 1964, No. 269, Sec. 4.

~ MAINE
Me. Rev. Stat. Ann. tit. 22, Sec. 1522 (Supp. 1970)

Sec. 1522. Detection of mental retardation.

The department is authorized to require hospitals, maternity homes
and other maternity services to test or cause to be tested newborn in-
fants for the presence of metabolic abnoermalities which may be expected
to result in subsequent mental deficiencies. The department shall
promulgate rules and regulations to define this requirement and the
approved testing methods, materials, procedure and testing sequences.
Reports and records of those making such tests may be required to be
submitted to the department in accordance with departmental rules and
regulations. The department may, on request, offer censultation,
training and evaluation services to such testing facilities. This
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section shall not apply if the parents of such child object thereto on
the grounds that such test conflicts with their religious tenets and
practices. (1965, c. 224)

MARYLAND
Md. Ann. Code art. 43, Sec. 38A (Supp. 1969)

Sec. 38A. Test of newborn child for phenylketonuria,

When a birth occurs in an institution the person in charge of the
institution or his designated representative, or in the event that a
birth occurs outside an institution, the person required to prepare and
file the certificate of birth pursuant to Sec. 17 of this article, shall
cause to have administered to every such mewborn child a test for
phenylketonuria in accordance with rules and regulations prescribed by
the State Board of Health and Mental Hygiene. In the event the newborn
infant leaves or is discharged from the institution and it has not been
possible to secure a satisfactory screening test, the person in charge
of the institution or his designated representative shall notify in
writing the parents advising them to have administered to such infant a
test for phenylketonuria by the private physicial or local health
department, with a copy of the letter being sent to the private physi-
cian and local health department. It shall further be the responsibil-< .
ity of the person in charge of the institution or his designated repre-
sentative to determine that a satisfactory test has been subsequently
performed. The test and the‘recording of the results of the test shall
be performed at such times and in such manner as the Board may direct.
This requirement shall not apply to any child whose parent or parents
object to the administration of the test on the grounds that the same
would violate their religious beliefs. (1965 ch. 4413 1967, ch. 517)

. MASSACHUSETTS
Mass. Ann. Laws ch. 111, Sec. 110A (1967)

Sec. 110A. Phenylketonuria Test Required of ‘Certain Newborn Children.

The physician attending a newborn child shall cause said child to
be subjected to a phenylketonuria test.

The department shall make such rules pertaining to such tests as
accepted medical practice shall indicate.

The provisions of this section shall not apply if the parents of
such child object thereto on the grounds that such test conflicts with
their religious tenets and practices. (Added 1963, 545, approved
CJuly 17, 1963, effective 90 days thereafter)
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MICHIGAN
Mich. Stat. Ann. Secs. 14.565(1) through -565(4) (1969)

Sec. 14.565(1). Phenylketonuria test; administration; report of
resultsy time for administration. The physician in charge of the care
of any newborn infant, or if none the physician in charge at the birth
of any infant, shall administer or cause to be administered a phenylke-
tonuria test approved by the state director of health and report the
results of the test to the parents or guardian of the infant. The test
shall be administered before the infant is discharged from its place of
birth or within such time and under such conditions and regulations as
shall be prescribed by the state director of health. (as amended by
Pub. Acts 1967, No. 228 eff. Nov 2)

Sec. 14-565(2). Rules and regulations. The state health commlssioner
shall promulgate rules and regulations for the enforcement of this act
in accordance with the provisions of Act No. 88 of the Public Acts of
1943, as amended, being sections 24.71 to 14.80 of the Compiled Laws of
1948,

Sec. 14.565(3). Violation; misdemeanor. Any person who shall fail to
comply with any provision of this act or any rules and regulations
promulgated thereunder shall be guilty of a misdemeanor.

Sec. 14.565(4). Effective date. This act shall be effective August 1,
1965.

MINNESOTA
Minn. Stat. Sec., 144.125 (Supp. 1970)

Sec. 144.125. Tests of infants for inborn metabolic errors causing
mental . retardation.

It is the duty of (1) the administrative officer or other person in
charge of each institution caring for infants 28 days or less of age and
(2} the person required in pursuance of the provisions of Minnesota
Statutes, Section 144,159, to register the birth of a child, to cause to
have administered to every such infant or child in its or his care tests
for phenylketonuria and other inborn errors of metabolism causing mental
retardation in accordance with riules or regulations prescribed by the
state board of health. Testing and the recording and reporting of the
results of such tests shall be performed at such times and in such
manner as may be prescribed by the state board of health. The provi-
sions of this section shall not apply to any infant whose parents object
thereto on the grounds that such tests and treatment conflict with their
religious tenets and practices. Added Laws 1965, c. 205, Sec. 1, eff.
July 1, 1965.
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MISSOURI
Mo. Rev. Stat. Sec. 210.065 (Supp. 1969)

Sec. 210.065. Infants to be tested for metabolic diseases -- reports =--
exceptions -~ penalties.

1. Every infant who is born in this state shall, prior to the
tenth week of life, be subjected to a test for phenylketonuria and such
other metabolic diseases as are prescribed by the division of health.
The division of health shall make such rules pertaining to such tests as
shall be dictated by accepted medical practice, and tests shall be of
the types approved by the division of health., The parents, guardian or
custodian of all such infants shall cause such tests to be performed
through the attending physician, midwife, public health facility or
hospital.

2. All physicians, public health nurses and administrators of
hospitals shall report the discovery of cases of phenylketonuria and
other metabolic defects as designated by the division of health to the
division of health. '

3. The division of health shall institute and carry on educational
programs about phenylketohuria and other metabolic defects and examina-
tions for detecting them for physicians, hospitals, public health
nurses and the general public. The division shall prescribe and furnish
all necessary reporting forms.

%4, The provisions of this section shall not apply if the parents
of such child object to the tests or examinations provided herein on the
grounds that such tests or examinations conflict with their religious
tenets and practices.

5. The parents of any child who fail to have such test or examina-
tion administered after notice of the requirement for such test or
examination by the physician shall be guilty of a misdemeanor and upon
conviction thereof shall be punished as provided by law. (Laws 1965,
H.B. No. 55) '

MONTANA
Mont. Rev. Codes Ann. Sec. 69-4116 (1970)

Sec. 69-4116. Newborn infants-test for phenylketonuria required.
Persons in charge of any facility caring for newborn infants and persons
responsible for the registration of births shall ensure that each infant
has a test for phenylketonuria administered under rules adopted by the
state board.
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NEBRASKA

Neb. Rev. Stat. Secs. 71-604.01, 604,02 (as Revised by Leg.
Bill No. 1099, Neb. CCH Advance Sessions Law Rept., 1969 New
Laws p. 2537)

Sec. 1. That section 71-60k.01, Revised Statutes Supplement, 1967 be
amended to read as follows:

71-604.01. All infants born in the State of Nebraska shall be screened
for metabolic disease. This screening shall be as prescribed by the
Department of Health., The department is authorized to promulgate and
enforce rules and regulations to aid in implementing the provisions of
sections 71-604.01 and 71-604.02, and sections 3 and 4 of this act.

(1) In the event a screening test indicates a newborn infant may be
afflicted with the phenylketonuria syndrome, it shall be the responsi-
bility of the Department of Health to prescribe the procedures to be
followed in order to determine if the syndrome is actually present.

(2) It shall be the responsibility of the Department of Health to
follow the development of all children carrying the' syndrome of any
metabolic disease to insure that those persons responsible for the care
of the child are fully informed of accepted medical procedures for the
detection, prevention, and treatment of such condition.

{(3) When tests for detecting a metabolic disease other than phenylke-
tonuria are perfected the Director of Health may require that tests for
the syndrome or syndromes be made and reported on the birth certificate.

Sec. 2. That section 71-60L.02, Revised Statutes Supplement, 1967, be
amended to read as follows:

71-604.02, (1) In cases where the required report . to the Department of
H alth shows that the newborn infant was not tested for phenylketonuria,
the department is empowered to arrange for the infant to be tested.

(2) Where facilities are not available for the screening of newborn
infants for the phenylketonuria syndrome the Department of Health shall
perform the tests or may contract with any qualified laboratory for the
testing of specimens.

Sec. 3. The tests for detecting metabolic disorders of the newborn
infant, as prescribed by the Department of Health, shall include, but
not be limited to, the testing for excessive phenylalanine in the serum
of the newborn. ’

Sec., 4. Results of such tests for metabolic disorders in infants as
prescribed by the Department of Health, may be included in the monthly
report to the department on births as required by section 71-610; pro-
vided that a report of the result of such test shall be forwarded to the
Department of Health no later than the tenth day of the succeeding month
after the test is administered.
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Sec. 5. That original sections 71-604.01 and 71-60L4.02, Revised
Statutes Supplement, 1967, are repealed.

Sec. 6. Since an emergency exists, this act shall be in full force and
take effect from and after its passage and approval, according to law.

Approved, September 19, 1969

NEVADA
Nev. Rev. Stat. Sec. 442.115 (1967)

442,115. Examination, testing of infants for discovery of phenylketon-
uria; reports; duties of physicians, others,

1. Any physician, surgeon, obstetrician, midwife, nurse, maternity home
or hospital of any nature attendant on or assisting in any way whatever
any infant, or the mother of any infant, at childbirth shall make or
cause to be made an examination of such infant, including a standard
test, to the extent necessary for the discovery of phenylketonuria.

2. If the examination and test reveal the existence of such a condition
in an infant, the physician, surgeon, obstetrician, midwife, nurse,
maternity home or hospital attendant on or assisting at the birth of
such infant shall immediately:

(a) Report such condition to the local health officer of the
county or city within which the infant or the mother of the infant
resides, and the local health officer of the county or city in which the
child is bornj; and

(b) Discuss the condition with the parent, parents or other
persons responsible for the care of the infant and inform such person
or persons of the treatment necessary for the cure of the condition.

3. An infant shall be exempt from examination if either parent files
with the person or institution responsible for making such examination
a written statement objecting to the examination. (Added to NRS by
1967, 208)

NEW HAMPSHIRE
N.H. Rev. Stat. Ann. Secs. 132:10a to 132:10c (Supp. 1969)
Sec. 132:10-a. Phenylketonuria Test Required. The physician and/or

hospital attending a newborn child shall cause said child to be subject
to a phenylketonuria test.

Sec. 132:10-b. Rules and Regulationg. The director of the division of
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public health services shall make such rules and regulations pertaining
to such tests as accepted medical practice shall indicate.

Sec. 132:10-c. Exception. The provisions of sections 10-a and 10-b

shall not apply if the parents of such child object thereto. (Laws of
1965, ch. 48)

NEW JERSEY
N. J. Stat. Ann. Secs. 26:2-82 to -85 (Supp. Feb. 1969)

Sec. 26:2~84, Public policy: tests for detection of phenylketonuria
in newborn children.

It is hereby declared to be the public policy of this State that in
the interests of public health every newborn infant should be given a
test approved by the State Department of Health for the detection of
phenylketonuria, commonly known as '"PKU," in order to prevent mental
retardation resulting from this disease. No such test shall be made as
to any newborn infant if, the parents of said child object thereto on
the grounds that such a test would conflict with their religious tenets
or practices. L. 1964, c. 268, Sec. 1.

Sec. 26:2-85. Laboratory services: educational and training program;

rules: fees.

The State Department of Health shall institute and carry on such
laboratory services as are deemed necessary by the Public Health Council
and an intensive educational and training program among physicians,
hospitals, public health nurses and the public concerning the disease
of phenylketonuria. This program shall include information concerning
the nature of the disease and testing for the detection of this disease
in infancy in order that measures may be taken to prevent mental retar-
dation resulting from this disease. The State Commissioner of Health
shall make rules governing the submission to the State Laboratory of
specimens for PKU testing and may fix fees to be charged and collected
therefor. L. 1964, c. 268, Sec. 2.

NEW MEXICO
N. M. Stat. Ann. Secs. 12-1-24 through -26 (1968)

Sec, 12-1-24. Tests for the detection of phenylketonuria in newborn
children -- Public policy. It is hereby declared to be the public
policy of this state that in the interests of public health every new-
born infant should be given a test approved by the state department of
public health for the detection of phenylketonuria, commonly known as
"PKU", in order to prevent mental retardation resulting from this
disease. No such test shall be made as to any newborn infant if the
parents or guardians of said child object in writing thereto. (Laws
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1966, ch. 33, Sec. 1.)

Sec. 12-1-25. Laboratory services -- Educational program. The state
department of public health shall institute and carry on such laboratory
services as are deemed necessary by the gtate board of public health and
an educational program among physicians, hospitals, public health

nurses and the public concerning the disease of phenylketonuria. This
program shall include information concerning the nature of the disease
and testing for the detection of this disease in infancy in order that
measures may be taken to prevent mental retardation resulting from this
disease. (Laws 1966, ch. 33, Sec. 2)

Sec. 12-1-26. PKU advisory committee created -- Membership -- Duties.

A PKU advisory committee is created. The committee shall consist of
representatives from oerganizations who have displayed an interest in

the problem. The committee shall be appointed by the state health
director. The committee shall advise with the state health director and
the state board of public health in the implementation of this act
(12-1-24 to 12-1-26). The committee members shall serve without pay
(Laws 1966, ch. 33, Sec. 3) ,

NEW YORK
N.Y. Public Health Law Sec. 2500-a (Supp. 1970)

Sec. 2500-a. Test for phenylketonuria. It shall be the duty of (1)

the administrative officer or other person in charge of each institution
. caring for infants twenty-eight days or less of age and (2) the person
required in pursuance of the provisions of section forty-one hundred
thirty of this chapter to register the birth of a child, to cause to
have administered to every such infant or child in its or his care a
test for phenylketonuria in accordance with rules or regulations pre-
scribed by the commissioner. Testing and the recording of the results
of such tests shall be performed at such times and in such manner as may
be prescribed by the commissioner. Added L. 1964, c. 785, eff. Jan. 1,
1965,

NORTH DAKOTA
N.D. Cent. Code Sec. 25-17-04 (1970)

Sec. 25-17-04, Physician to initiate test and report positive diag-
nosis. The physician attending a newborn child shall cause such child
to be subjected to a phenylketonuria test, as well as other tests for
errors of metabolism, in the manner prescribed by the state department
of health. A physician attending a case of phenylketonuria or other
metabolic disease which may cause mental retardation shall report such
case to the state department of health. The provisions of this section
shall not apply if the parents of such child object thereto on the grounds
that such tést conflicts with their religious tenets and practices.
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OHTO
Ohio Rev. Code Ann. Sec. 3701.501 (Supp. 1969)

Sec. 3701.501, Phenylketonuria tesgt required for newborn child.

(A) The person required to file a certificate of birth under sec-
tion 3705.14 of the Revised Code shall cause such newborn child to be
tegted to determine the presence of phenylketonuria in accordance with
regulations adopted by the public health council pursuant to Chapter
119. of the Revised Code. Regulations adopted by the public health
council also shall prescribe laboratory methods and other procedures
for the detection of phenylketonuria.

(B) Division (A) of this section does not apply if the parents of
such child object thereto on the grounds that such test conflicts with

their religious tenets and practices., (Laws of Ohio, Vol., 131, S. 19

(1965) )

OKLAHOMA
Okla. Stat. Ann. tit. 63, Sec. 1-533 through -534 (Supp. 1969)

Sec. 1-533. Phenylketonuria and related inbern metabolic disorders --
Educational program.

The State Board of Health shall institute and carry on an intensive
educational program among physicians, hospitals, public health nurses,
and the public concerning phenylketonuria and related inborn metabolic
disorders. This educational program shall include information about
the nature of the diseases and examinations for the detection of the
diseases in infancy in order that measures may be taken to prevent the
mental retardation resulting from these diseases. Laws 1965, c. 252,
Sec., 1.

Sec. 1-534., Tests.

The State Board of Health shall make such rules and regulations
pertaining to such tests as accepted medical practice shall indicate,
and is authorized to make such testing mandatory if sufficient evidence
exists that the public has been negligent in accepting such practice
and if the Board considers it in. the public interest to do so. The
State Board of Health is hereby authorized fo set up laboratory facili-
ties and use existing facilities for the performance of examinations
and tests for the detection of these diseases and make a reasonable
charge therefor; provided, however, that no child shall be denied such
laboratory work or tests because of the inabilitv of its parents or
guardian to pay therefor. Provided, further, that the State Board of
Health may approve other laboratories for the performance of such tests;
provided that the provisions of this Section shall not apply to any in-
fant whose parents object thereto on the groundsg that such examination con-
~ flicts with their religious tenets andypractices. Laws 1965 c. 252, Sec. 2.
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OREGON
Ore. Rev. Stat. Secs. 433.285 through 433.295 (1968)
Control of Phenylketonuria

Sec. 433.285. Policy to control phenylketonuria. ‘It hereby is declared
to be a matter of public policy of the State of Oregon that in the
interest of public health and the prevention of mental retardation,
every infant, before becoming two weeks of age, should be given tests
approved by the State Board of Health for the detection of the disease
of phenylketonuria. (1962, c¢. 190 Sec. 13 1965, c. 88 Sec., 1)

Sec. 433.290. Board to conduct educational program concerning
phenylketonuria. The State Board of Health shall institute and carry on
an intensive educational program among physicians, hospitals, public
health nurses and the public concerning the disease of phenylketonuria.
This educational program shall include information concerning the nature
of the disease and examinations for the detection of the disease in
infancy in order that measures may be taken to prevent the mental
retardation resulting from the disease. (1963‘3 c. 190 Sec. 2)

Sec. 433.295. Report of cases requireds forms to be furnished.

(1) All physicians, public health nurses and the administrators
of hospitals shall report the discovery of cases of phenylketonuria to
the State Board of Health.

(2) The State Board of Health shall furnish all physicians, public
health nurses and hospitals forms on which the result of tests for
phenylketonuria shall be reported to the State Board of Health., (1963,
c. 190 Sec. 3)

PENNSYLVANIA
Pa. Stat. tit. 35, Sec. 621 (Supp. 1970)
INFANTS
METABOLIC DISEASES

Sec. 621. Tests, newborn infants.

Every hospital or other ianstitution caring for newborn infants, or
any physician having in his care newborn infants shall administer or
cause to be administered to every such infant in its or his care a test
for phenylketonuria approved by the Advisory Health Board of the State
Department of Health and tests for such other metabolic diseases of the
newborn which may lead to mental retardation or physical defects and
which may be approved by such Advisory Health Board. No such test shall
be made if the parent or guardian of the newborn child dissents on the
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ground that the test conflicts with his religious beliefs or practices.
(1965, Sept. 9, P.L. 497, Sec. 1)

RHODE ISLAND
R.I. Gen. Laws Ann. Sec. 23-13-12 (1968)

Sec., 23-13-12, Phenvlketonuria test. The physician attending a newborn
child shall cause said child to be subject to a phenylketonuria test.
The department of health shall meke such rules pertaining to such tests
as accepted medical practice shall indicate. The provisions of this
section shall not apply if the parents of such child object thereto on
the grounds that such test conflicts with theilr religious tenets and
practices.

SOUTH CAROLINA
S.C. Code Ann. Sec. 32-555.1 (Supp. 1969)

Sec. 32-555.1. Testing infants for phenylketonuria. Every child born
in any hospital licensed by the State Board of Health shall have a test
for phenylketonuria. Testirlg and the recording of the results of the
tests shall be performed at such times and in accordance with such rules
‘and regulations as may be prescribed by the Board.

Provided, children of parents objecting to this test on religious
grounds shall not be given this test. (1965 (54) 6L41)

TENNESSEE
Tenn. Code Ann. Secs. 53-624 through -633 (Supp. 1969)

Sec. 53-624. Phenylketonuria and other metabolic defects - Public
policy. The general assembly hereby declares that as a matter of public
policy of this State and in the interest of public health, every newborn
infant shall be tested for phenylketonuria and other metabolic defects
in order to prevent mental retardation resulting therefrom; and that the
people of this State shall be extensively informed as to the nature and
effects of such defects. (Acts 1968 (Adj. S.), ch. 462, Sec. 1)

Sec. 53-625. Tests and examinations to be prescribed by public health
council. The Tennessee public health council shall prescribe from time
to time effective tests and examinations designed to detect phenylketo-
nuria and such other metabolic disorders or defects likely to cause
mental retardation. Such tests shall be in accordance with accredited
medical practices and the council may alter or withdraw such tests or
examinations whenever sound medical practice so indicates. . (Acts 1968
(Adj. S.), ch. 462, Sec. 2)
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Sec. 53-626. Specimens for testing - Rules for obtaining - Persons
responsible, The state department of public health shall promulgate
rules and regulations concerning the obtaining of samples or specimens
from newborn infants required for the tests prescribed by the Tennessee
public health council, for the handling and delivery of the same, and
for the testing and examination thereof to detect phenylketonuria or
other metabolic disorders found likely to cause mental retardation. The
" commissioner of public health shall designate the person or persons to
be charged with the duty of causing newborn children to be tested to
determine the presence of phenylketonuria or other metabolic disorders,
whiech persen or persons may ineclude:

(a) the person required to file a certificate of birth under provisions
of Sec. 53—431; (b) the parents, guardian or custodian of the child
during its first two (2) weeks of life; (c) such other person or persons
as the commissioner of public health shall deem appropriate. (Acts

1968 (Adj. S.), ch. 462, Sec. 3)

Sec. 53-627. DPerformance and reporting of tests. The performance of
such tests and reporting of the results shall be done at such times,
places, and in the manner that may be prescribed by the state department
of public health. (Acts 1968 (Adj. S.), ch. 462, Sec. 4)

Sec. 53-628. Suspected defects - Additional tests. It shall be the
duty of the state department of public health to contact as soon as
possible all cases suspected of having any such disorders or defects and
to do or require to be done any additional testing required to confirm
or disprove the suspected disorder or defect. (Acts 1968 (Adj. S.),

ch. 462, Sec. 5)

Sec. 53-629. Information to medical profession - Department to furnish.
The department of public health shall furnish all physicians, public
health nurses, hospitals, maternity homes, midwives, and department
(sic) of public welfare available medical information concerning the
nature and effects of phenylketonuria and other metabolic disorders and
defects found likely to cause mental retardation. (Acts 1968 (Adj. S.),
ch. 462, Sec. 6) :

Sec. 53-630. Cooperation of departments. All other state departments,
including the department of public welfare, the department of mental
health, and county and municipal health departments and education
departments shall cooperate with the department of public health in
carrying out the provisions of Secs. 53-624 to 53-633. (Acts 1968 (Adj.
S.), ch. 462, Sec. 7)

Sec..53=631.__Exemptions for religious scruples. Nothing in the provi-
sions of Secs. 53-624 to 53-633 shall be construed to require the test-
ing or medical treatment for the minor child of any person who is a
member of a well-organized church or religious denomination whose
religious convictions in accordance with the tenets or principles of
his church or denomination are against medical treatment for diseases or
physical defects. (Acts 1968 (Adj. S.), ch. 462, Sec. 8)
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Sec. 53-632. Failure to have child tested - Misdemeanor. Any person
charged with the responsibility of causing any infant to be tested
within the provisions of Sec. 53-624 to 53-633 who shall willfully
refuse or willfully fail to have such child tested according to the
rules and regulations promulgated by the department of public health
shall be guilty of a misdemeanor. (Acts 1968 (Adj. 8. , ch. 462, Sec. 9)

Sec. 53-633. Reports to governor and legislature. The department of
public health shall report to the governor and to the legislature during
each regular sessgion of the legislature as to the progress and effect

of testing programs. (Acts 1968 (Adj. S.), ch. 462, Sec. 10)

TEXAS
Tex. Civ. Stat. Sec. LLL7e (1966)
PHENYLKETONURTA

Sec. 1. The State Department of Health shall establish, maintain,
and carry out a program designed to combat mental retardation in chil-
dren suffering from a genetic defect which causes phenylketonuria. The
State Depariment of Health is authorized to adopt regulations necessary
to carry out the program. The Department shall establish and maintain
a diagnostic laboratory for conducting experiments, projects, and other
undertakings necessary to develop tests for the early detection of
phenylketonuria; for developing ways and means or discovering methods to
be used for the prevention and treatment of phenylketonuria in children;
and for such other purposes considered necessary by the Department to
carry out the program.

Sec. 2. The physician attending a newborn child, or the person
attending a newborn child that was not attended by a physician, shall
cause the child to be subjected to the phenylketonuria test that has
been approved by the State Department of Health. Providing, however,
that such test shall not be given to any child whose parents or guardian
object thereto on the grounds that such tests conflict with their reli-
gious tenets or practices. Provisions of this Act are mandatory with
the exception above-stated: however, no physician, technician, or per-
son giving.such test shall be liable or responsible because of the
failure or refusal of the parent or guardian to give permission or con-
"sent to tests herein provided. The county health officer shall follow
up all positive tests with the attending physician who notified such
officer or with the parent of the newborn child if such notification was
made by a person other than a physician. When a positive test is con-
firmed, the services and facilities of the State Department of Health,
and those of other boards, departments, agencies, and political sub-
divisions of the State cooperating with the Department in carrying out
the program, shall be made available to the extent needed by the family
and physician. The State Department of Health and the other depart-
ments, boards, agencies, and political subidivions of the State cooper-
ating with it shall, in cooperation with an attending physician, provide
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for the continued medical care, dietary, and other related needs of
such children where necessary or desirable.

Sec. 3. The various boards, departments, agencies and political
subdivisions of the State capable of assisting the State Department of
Health in carrying out any program established under the authority of
this Act may cooperate with the department and are encouraged to fur-
nish their services and facilities in aid of any such program.

Sec. 4. The State Department of Health may invite the cooperation
of all physicians and hospitals in the state which provide maternity’
and newborn infant care to participate in any program established by
the Department under the authority of this Act. Acts 1965, 59th Leg.,
p. 506, ch. 262.

' UTAH
Utah Code Ann. Sec. 26-17-21 (1969)

Sec. 26-17-21. PKU tests of newborn infants - .Board of health to
establish rules and regulations. 'The board of health shall establish
rules and regulations requiring each newborn infant to be tested for

the presence of phenylketonuria (PKU) and other metabolic diseases which
may result in mental retardation or brain damage and for which a pre-
ventive measure or treatment is available and for which a laboratory
diagnostic test method has been found reliable.

VIRGINIA
Va. Code Ann. Secs. 32-112.1 through -112.9 (1969)

Sec. 32-112.1. Infants to be subjected to tests; parent, guardian,
etc., to cause tests to be made, Every infant who is born in this State
shall be subjected to a test for phenylketonuria in order to prevent
mental retardation. The parent, guardian, or other person having con-
trol or charge of any infant at childbirth shall cause such tests to be
performed through the attending phy5l01an, publlc health facility, or
hospital. (1966, c. 179)

Sec. 32-112.2. State Board of Health to adopt regulations and proce-
.dures, prescribe tests and examinations. The State Board of Health
shall adopt regulations and procedures to establish, maintain, and
carry out an intensive public education program concerning phenylketon-
uria designed to detect said disorder, and shall prescribe effective
tests and examinations for phenylketonuria as accepted medical practice
shall indicate. (1966, c. 179)

Sec. 32-112.3. Rules and regulations of State Board of Health. The
State Board of Health shall promulgate rules and regulations concerning
the obtaining of samples or specimens from newborn infants required for
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the tests prescribed by the State Board of Health, for the handling and
delivery of the same, and for the testing and examination thereof to
detect phenylketonuria. (1966, c. 179)

Sec. 32-112.4, State Health Department to notify parent, guardian,
etc., of necessity for test; performance of tests and reporting of
results. The State Health Department shall notify the parent, guardian
or other person having control or charge of any infant at childbirth of
the necessity for such tests. The performance of such tests and the
reporting of results shall be done at such times, places and in such
manner as may be prescribed by the State Health Department, which shall
prescribe and furnish all necessary reporting forms. (1966, c. 179)

Sec. 32-112.5. State Health Department to contact suspected cases;
reports by physicians, public health nurses, etc. The State Health
Department shall contact as soon as possible all cases suspected of
having any such disorders or defects and do any additional testing re-
gquired to confirm or disprove the suspected disorder or defect. All
physicians, public health nurses and administrators of hospitals in
this State shall report the ‘discovery of all cases of phenylketonuria
to the State Health Department. (1966, c. 179)

Sec, 32-112.6. Further treatment of infants found to have phenylketo-
nuria. The State Board of Health shall recommend procedures for the
further treatment of all infants who are detected to have phenylketqg-
nuria. (1966, c. 179)

Sec. 32-112.,7. State Health Department to contact cases to which tests
not administered. The State Health Department on forms prescribed by

. it shall contact all cases which it has reason to believe have not been
administered such tests in order to cause such tests to be adminis-

tered. (1966, c. 179)

Sec. 32-112.8. State Health Department to furnish information concern-
ing phenylketonuria. The State Health Department on forms prescribed
by it shall contact all cases which it has reason to believe have not
been administered such tests in order to cause such tests to be
administered. (1966, c. 179)

Sec. 32-112.9. Tests not to be given where parent or guardian objects
on religious grounds. Such test shall not be given to any infant
whose parent or guardian objects thereto on the grounds that such test
“conflicts with his religious practices or tenets. (1966, c. 179)

WASHINGTON
Wash. Rev. Code Secs. 70.83.010 through -70.83.060 (Supp. 1969)

Sec. 70.83.010. Declaration of pblicy and purpose. It is hereby
declared to be the policy of the state of Washington to make every
effort to detect as early as feasible and to prevent where possible
phenylketonuria and other preventable heritable disorders leading to
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mental retardation or physical defects. (Enacted Laws 1967 ch. 82 Sec.
1)

Sec. 70.83.020. Screening tests of newborn infants. It shall be the
duty of the Washington state department of health to promote screening
tests of all newborn infants for the detection of phenylketonuria and
other heritable or metabolic disorders leading to mental retardation or
physical defects when such tests are available, practical, and indicated
by sound medical practice. (Enacted Laws 1967 ch. 82 Sec. 2)

Sec. 70.83.030. Report of positive test to department of health. Lab-
oratories, attending physicians, hospital administrators, or other
persons performing or requesting the performance of tests for phenyl-
ketonuria shall report to the department of health all positive tests.
The state board of health by rule and regulation shall, when it deems
appropriate, require that positive tests for other heritable and .
metabolic disorders covered by this chapter be reported to the state
department of health by such persons or agencies requesting or perform-
. ing such tests. (Enacted Laws 1967 ch. 82 Sec. 3)

“Sec. 70.83.0L0. Services and facilities of state agencies made avail-
able to families and physicians. When notified of positive screening
tests, the state department of health shall offer the use of its ser-
vices and facilities, designed to prevent mental retardation or physical
defects in such children, to the attending physician, or the parents of
the newborn child if no attending physician can be identified.

The services and facilities of the state department of health, and other
state and local agencies cooperating with the department of health in
carrying out pregrams of detection and prevention of mental retardation
and physical defects shall be made available to the family and physician
to the extent required in order to carry out the intent of this act and
within the availability of funds. (Enacted Laws 1967 ch. 82 Sec. k&)

Sec. 70.83.050. Rules and regulations to be adopted by state board of
health.. The state board of health shall adopt rules and regulations
necessary to carry out the intent of this chapter. (Enacted Laws 1967
ch. 82 Sec. 5) ’

Sec. 70.83.060. Annual reports to governor and legislative council.

The department shall report annually to. the governor and the legislative
council on the progress and effect of such testing programs. The first
such report shall be delivered by January 1, 1968. (Enacted Laws 1967
ch. 82 Sec. 6)

WEST VIRGINIA

W. Va. Code Ann. Sec. 16-22-3 (Supp. 1969); W. Va.
Code Ann. Secs. 16-232-1, 22-2, 22-4 through 22-6 (1966)

Article 22. Detection and control of phenylketonuria in newborn
children.
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Sec. 16-22-1. Findings: The legislature finds that phenylketonuria, a
genetic defect affecting body metabolism, is usually associated with
mental retardation. Laboratory tests are readily available to aid in
the detection of this disease and its hazards to health of those suffer-
ing thereof may be lessened or prevented by early detection and treat-
ment. Damage from the disease, if untreated in the early months of
life, is usually rapid and not appreciably affected by treatment. (1965
c. 136) :

Sec., 16-22-2. Program to combat mental retardation; rules and regula-
tions; facilities for making tests. The State department of health is
hereby authorized to establish and carry out a program designed to com-
bat mental retardation in our State's population due to phenylketonuria,
and may reasonable rules and regulations necessary to carry out such a
program. The department of health shall establish and maintain facili-
ties at its State hygienic laboratory for testing specimens for the
detection of phenylketonuria. Tests shall be made by such laboratory
of specimens upon request by physicians, hospital medical personnel and
other.individuals attending newborn infants. The State department of
health is authorized to establish additional laboratories throughout
the State to‘perform tests for the detection of phenylketonuria. (1965,
c. 136)

Sec. 16-22-3. Test for phenylketonuria; reportss; assistance to afflic-
ted children. The physician attending a newborn child or any person
attending a newborn child not under the care of a physician shall cause
to. be made a test for phenylketonuria approved by the State department
of health. Any test found positive for phenylketonuria shall be
promptly reported to the State department of health by the director of
-the laboratory performing such test.

The State department of health, in cooperation with other State depart-
ments and agencies, and with attending physicians is authorized to pro-
vide medical, dietary and related assistance to children determined to
be afflicted with phenylketonuria. (1965, c. 1365 1966, c. 36)

Sec. 16-22-4. Penalties for vieolation of provisions of this article.
Any person violating the provisions of this article shall be guilty of
a misdemeanor, and, upon cenviction, shall be fined not less than
twenty-five nor more than fifty dollars. Violation of each such provi-
sion shall be considered a separate offense. (1965, c. 136)

Sec. 16-22-5.  Severability. 'If any provision or item of this article
or application thereof is held invalid, such invalidity shall not
affect other provisions, items or applications of this article. (1965,

c. 136)

Sec. 16-22-6. Effective date. The effective date of this article shall
be July one, one thousand nine hundred sixty-five. (1965, c. 136)
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WISCONSIN
Wisc. Stat. Ann. Sec. 146.02 (Supp. 1970)

Sec. 146.02. Tests for mental retardation.

(1) The attending physician shall cause every infant born in each
hospital or maternity home, prior to its discharge therefrom, to be sub-
Jjected to a test for phenylketonuria and such other causes of mental
retardation under sub. ‘- (2) as the department of health directs.

(2)  The tests to be performed shall be determined by the depart-
ment of health and shall be performed in such regional laboratories as
the department of health approves for this purpose, in accordance with
rules prescribed by the department.

(3) This section shall not apply if the parents of the child ob-
ject thereto on the grounds that the test conflicts with their reli-
gious tenets and practices. (L. 1965, c. 372, Sec 2 eff. Jan. 1, 1966,
Subsecs. (1) .and (2) -amended by - L. 1969, c. 366, Sec. 117)

NOTE:  Seven states were not listed in the State Laws Pertaining to
Phenylketohuria as of Nevember, 1970. They are Delaware,
Mississippi, North Carolina, South Daketa, Vermont, Virginia,
and Wyoming.
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vVARiOUS TESTS USED TO IDENTIFY PHENYLKETONURIA

Test

1. "Diaper test"
of urine. )

2. Phenistix test
of urine.

3. Dintiro-. = -
phenlydydrazine

test-tube test
of urine.

4. Serum pheny-
‘lalanine test:
‘Guthrie

Method

10% ferric chloride
dropped on freshly
saturated diaper.
Green spot read as
positive, indicating
probably phenyl-
ketonuria.

Phenistix pressed
against-wet diaper,
or dipped in urine.
Green reaction indi-
cates probability of
phenylketonuria.

One-half to 1 cc. of
urine is placed in a
test tube. Egqual amount
of DNPH solution is-
added. Immediate pale
yellow-orange reaction
is negative. A gradual

" change to opagque bright-

yvellow is positive and
indicates possibility of
PKU.

Test made from drops

of blopd placed on

filter paper. Labora-
tory uses a bacterial in-
hibition .assay method.
Level above 8 mgs.% of
phenylalanine considered
diagnostic of PKU.

Use

~Method cheap and effec-

tive. Useful in screen-
ing large population of
infants. Not of value
until baby is over six
weeks of age.

Method simple and
effective. More accu-
rate than diaper test,
but slightly more ex-
pensive. Useful for
screening large popula-

‘tions of infants,

children, and adults.
Useful after sixth week
of age.

.Test cheap and accurate.

More complicated than
diaper test or Pheni-
stix. Confusion may
arise if urine is cloudy
to begin with. Test
most useful in clinical
setting to confirm
diaper test or pheni-
stix.

Test can be used to de-
tect PKU in newborn
period. Useful to mon-
itor PKU diet. Has
advantage that blood
easily obtained by heel
or finger puncture.



Test

Serum phenyl-
alanine test:
LaDu~Michael

method.

Serum phényl—
alanine test:
fluorometric
method of
McCaman and
Robins. '

Method

Test made from 5 cc.
of blood. Serum
separated and tested
for phenylalanine.
Level above 8 mgs.%
indicates phenylketo-
nuria.

Test made from 5 cc.
of blood. Serum sep-
arated and tested for
Phenylalanine. Level
above 8 mgs. % indi-
cates phenylketonuria.
In PKU patients on
diet, level above 8 to
12 mgs.% indicates
loss of dietary con-
trol.
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Use

Test used for diagnosis
and to monitor PKU diet.
Test requires blood to
be drawn from patients.
Laboratory method dif-
ficult. Test not
available in many
laboratories.

Tests used for diag-
nosis and to monitor
PKU diet. Laboratory
procedures more simple
than LaDu-Michael
method. Test not avail-
able in many
laboratories.
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TABLE X
BASIC DAILY REQUIREMENTS OF THE LOW-PHENYLALANINE

DIET AND SUGGESTED QUANTITIES OF LOFENALAC
PER POUND OF BODY WEIGHT

Age Phenylalanine* Protein** . K Calories Lofénalac***
(mg) : (gm.) ' (tablespoons)

0-6 months 40-30 2.0 , 60 1 1/b-1
7-12 meonths 30-20" | 1.5 55 1-3/k
1-3 years 20-15 , 1.0 40-50 2/3
4-6 years 15-7 .75 35-40 1/2
7-9 years 7-5 .65 30-35 1/3-1/2
10-12 years 7-12 .50 25-30 1/2-1/3

*Mostly from milk and/or other foods added to the diet.
**Mostly from Lofenalac.

***Ranges wider than those shown are possible, depending on the
amounts and kinds of supplementing foods used. lofenalac alone in
amounts listed will not supply the required phenylalanine for most
children on the diet. ’

Note: Tables X and XIV are only general guides. The amount of
phenylalanine needed to maintain a specific blood level and optimal
growth and development varies considerably among children. Guided by
frequent serum phenylalanirie levels, an effort should be made to deter-
mine the maximum amount of phenylalanine the child can tolerate while
keeping the level between 3 and 8 mg./ml.
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TABLE XI

PHENYLALANINE, PROTEIN AND CALORIE CONTENT
OF '"SERVINGS" IN TABLE X

List Phenylalanine Protein Calories
mg. gm.

Vegetables . 15 0.5 10
Fruits : |

Strained and Junier . 15 0.6 150

Table and Juices ‘ 15 0.6 70
Breads and Cereals 30 0.6 30
Fats 5 0.1 60
Desserts* 30%*x* Varies Varies
Free Foods : 0] 0 0]
lofenalac--2 Tbsp. powder 15 ' 3.0 40

*Special recipes must be used.

**Averages from all dessert recipes.
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SERVING AMOUNTS FOR PHENYLALANINE-RESTRICTED DIET

VEGETABIE S

Each Serving as Listed Contains 15 Milligrams Phenylalanine.

Strained and Junieor Vegetables

Beets

Carrots

Creamed Spinach
Green Beans
Squash

Lettuce, all
Mushroems, cooked

Vegetables

Asparagus, cooked

Beans, green, cooked
Beans, yellow, cooked
Bean- Sprouts, Mung, cooked
Beets, cooked

Beet Greens, cooked
Broccoli, cooked
Brussels Sprouts, cooked
Cabbage, raw, shredded
Cabbage, cooked

Carrots, raw

Carrots, cooked
Cauliflower, cooked
Celery, cooked, diced
Celery, raw

Chard Leaves, cooked
Collards, cooked
Cucumber Slices, raw

Eggplant, diced, raw
Eggplant, cooked

Kale, cooked
Mushrooms, fresh
Mustard Greens, cooked
Okra, cooked

Onion, raw chopped
Onion, cooked

Onion, young, Scallion
Parsley, raw, chopped

6 tbsp.

8 tbsp.

2% tbsp.

3 tbsp.

5 tbsp.

6 med. (1 sm.=

2 gm.) (1 med.=
3.5 gm., 1 1g. =
5 gm).

1 stalk

5 tbsp.

5 tbsp.

1% tbsp.

8 tbsp.
tbsp.
tbsp.
med.
tbsp.
tbsp.

1/3 large

5 tbsp.

3 tbsp.

L4 tbsp.

1- 8" stalk
1% tbsp.

1% tbsp.

1 med. 6" long.
2" diam. Peeled
(158 gm).

2 thsp.

2% tbsp.

1% tbsp.

L4 large

2 tbsp.

2 3" pods

L tbsp.

L tbsp.

3% 5" long
3 tbsp.

oK



Parsnips, cooked diced
Peppers, raw, chopped
Pickles, Dill

Pickles, Sweet

Pickle, Sweet Relish
Pumpkin, cooked

Radishes

Sauerkraut

Spinach, cooked
Squash, Summer, cooked
Squash, Winter, cooked
Tomato, raw

Tomato, cooked

Tomato Juice

Tomate Catsup

Tomato Puree

Turnip Greens, cooked
Turnips, diced, cooked

Strained and Junior Fruits

Applesauce

Applesauce, and Apricots
Applesauce and Cherries
Applesauce and Pineapple
Apricots and Tapioca
Bananas and Pineapple
Bananas and Tapioca
Dutch Apple Dessert
Peaches

Pears

Pears and Pineapple
Plums and Tapioca

Prunes and Tapioca

Little or no Phenylalanine

Apples and Cranberries
Fruits

Apple, raw

Applesauce

Apricots, raw

Apricots, canned

Apricots, dried

Avocado, cubed or mashed
Banana, raw, sliced
Blackberries, raw
Blackberries, canned in syrup
Blueberries, raw or frozen
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3 tbsp.
% med or 8 tbsp.
1 large
1

12 thsp.
% cup

4 small

% cup

1% tbsp.
5 tbsp.
2% tbsp.
% small

3 tbsp.

% cup

2 tbsp.’
2 tbsp.

"1l4 tbsp.

15 cup

11 tbsp.
10 tbsp.
14 tbsp.
10 tbsp.
12% tbsp.
10 tbsp.
14 tbsp.
16 tbsp.
92 tbsp.
14 tbsp.
1L tbsp.
11 tbsp.
9% tbsp.

16 tbsp.

med. 2" diam.

cup

med.

med., 2 tbsp. syrup
halves

tbsp.

tbsp.

tbsp.

tbsp.
2 tbsp.
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Blueberries, canned in syrup.
Cantaloupe, diced
Sour Cherries

Sweet Cherries, canned in syrup

Cranberries, raw

Cranberries, sweetened, cooked

Dates

Figs, raw

Figs, canned in syrup
Figs, dried

Fruit Cocktail
Grapefruit, raw

Grapes, Thompson, seedless.
Guava

Honeydew

Mango

Nectarines, raw
Nectarines, cooked
Oranges, raw

Papaya, raw

Peaches, raw

Peaches, canned in syrup
Peaches, dried

Pears, raw

Pears, canned in syrup
Pears, dried

Pineapple, raw
Pineapple, canned in syrup

Plums, raw

Plums, canned in syrup
Prunes, dried

Raisins, dried seedless
Raspberries, raw
Raspberries, canned in syrup
Strawberries, raw
Strawberries, frozen
Tangerines

Watermelon

Fruit Juices

Apricot Nectar
Cranberry Juice
Grape Juice
Grapefruit Juice
Orange Juice
Peach Nectar
Pineapple Juice
Prune Juice

10 tbsp.
1/6 med.
tbsp.
tbsp.
cup
cup
tbsp.
med.

W R N e R e

small
12 tbsp.
% med.
¥% cup
1% med.

% small, 5" melon

1 small

1% med.

1% med.

1 med.

% med. or % cup

1% med. or 3/4 cup

halves, syrup
halves

3 o 21/2!!
whole, syrup
halves

cup diced
/4 cup crushed
lg. slices
med.

med.

med.

tbsp.

tbsp.

tbsp.
10 large

QU N FDNDWEPE, DD P W

% cup

3 small

% wedge, % cup cubes
ge,

6 oz.
12 oz.
0Z.
0Z.
0Z.
0%Z.
0Zo

B YU O B

O0Z.

med., 2 tbsp. syrup



BREADS AND CEREALS

Each Serving as Listed Contains 30 Milligrams of Phenylalanine.

Prepared Cereals

Alpha Bits
Apple Jacks
Cap'n Crunch
Cheerios

Corn Chex
Cornfetti
Cornflakes
Crispy Critters
Froot Loops
Kix

Lucky Charms
OK'S

Pep Wheat Flakes
Puffed Rice
Puffed Wheat
Rice Chex

Rice Flakes
Rice Honeys
Rice Krinkles
Rice Krispies
Quake

Quisp

Stars

Shredded Wheat
Sugar Frosted Flakes
Sugar Pops
Sugar Smacks
Trix

Wheaties

Wheat Chex
Wheat Honey

.Cooked Cereals

Cornmeal

Cream of Rice
Cream of Wheat
Farina

Malt-o-Meal
Oatmeal

Pettijohns

Ralston

Rice, brown or white
Wheatena :
Wheat Hearts

ENEENIRY, B R RFSAY) BN IV BV ULV I V) IS U IV ) BEN RV EEN BEN [~

tbsp.
tbsp.
tbsp.
tbsp.
tbsp.
tbsp.
tbsp.
tbsp.
tbsp.
tbsp.
tbsp.
tbsp.
thsp.
O tbsp.
tbsp.
tbsp.
tbsps.
tbspe.
tbspe.
tbsp.
thsp.
tbsp.
tbsp.
large biscuit
thsp.
10 tbsp.
8 tbsp.
6 tbsp.
L tbsps
12 biscuits
L tbsp.

o

%1» cup

2 tbsp-

2l tbsp.
2% tbsp.
2k tbsp.
2 tbsp.

2 tbsp.

2 tbsp.

L4 tbsp.

2l tbsp.
2k tbsp.
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Junior Breads and Cereals

Barley Cereal
Creamed Corn
Mixed Cereal
Oatmeal

Rice Cereal
Wheat Cereal*
Sweet Potatoes

*Phenylaianine calculated as 4,4% of Protein.

Crackers

Animal Crackers

Arrowroot Cookies

Graham Crackers
Ritz Crackers
Saltines
Tortilla, Corn
Wheat Thins

Miscellaneous

Corn, cooked
Hominy

Macaroni, cooked

Noodles, cooked
Potato Chips

Potatoes, Irish, coocked
Potatoes, French Fried
Instant Potatoes (dry) without milk.

Popcorn, popped

Spaghetti, cooked

Sweet Potatoes,

Instant Sweet Potatoes,

dry without milk

tbsp.
tbsp.
thsp.
tbspe.
tbhsp.
tbspe.
thsp.

oDV W oW

% (6" diam.)
5

1% tbsp.

4 tbsp.

1% tbsp.

1% tbsp.

6 (2" diam,)
3 tbsp.

3 (x % x 2")
2% teas.

6 tbsp.

2 tbsp.

216 thsp.

1 tbsp.

Each Serving as Listed Contains 30 Milligrams Phenylalanine.

Cake*

Cookies, Rice Flour*
Cookies, Corn starch*
Cookies, Arrowroot
Ice-Cream, chocolate*
Ice-Cream, strawberry*

Jello
Puddings*
Sauce, Hershey
Wafers, sugar,

Nabisco

1/12 of cake
2

2

1%

2/3 cup

2/3 cup

1/3 cup

% cup

2 tbsp.

5
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FATS

Each Serving as Listed Containg 5 Milligrams Phenylalanine.

Butter 1 tbsp.
French Dressing, Commercial » 2 tbsp.
Margarine ' 1 tbsp.
Mayonnaise 1% tbsp.
Miracle Whip % tbsp.
Olives, green or ripe ‘ 1 med.

FREE FOODS

These Foods Contain Little or no Phenylalanine. May be Used as Desired.

Apple Juice . S Fruit Ices
Candies: o Jell Quick

Butterscotch Jellies

Cream Mints Kool Aid

Fondant, patties or mints : Lemonade

Gym Drops . Maple Syrup

Hard Candy ' Molasses

Jelly Beans . o Popsicle

Iollipops » Rich's Tepping
Carbonated Beverages . Shortening
Corn Syrup. : : Start Liquid
Cornstarch . Sugar, Brown

Danish D ssert* Sugar, Granulated
Diet Margarine ‘ Sugar, White, Powdered
Fruit Butter Tang Liquid

*Recipes from '"Phenylalanine-Restricted Diet Recipe Book," by
Phyllis B. Acosta and Ardis Beckner, California State Department of
Public Health, 1966.
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MISCELLANEOUS
Phenylalanine Protein Calories
Food Amount (mg.) (gm.)

Cake Flour 1 tbsp. 30 .6 .26
Tapioca, Granulated 1 tbsp. 5 o1 36
Wheat Starch 1 tbsp. 1.2 =02 35
Non-Dairy Creams

Bonus 1 tbsp. 2 -1 20

Coffee Rich 1 tbsp. 2 Mol 22

Cool Whip 1 tbsp. 2 -1 48

Dzert Whip, Liquid 1 tbsp. 9 ) Lh
Specialty Products

Jolly Joan Low-Protein Bread Mix

Lo Pro Pasta (Cellu)

Resource Baking Mix (D.M. Doyle Pharmaceutical Co.)

N
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TABLE XIII

REFERENCE TABLE OF BABY FOODS

Phenylalanine Protein Calories
Food Amount (mg.) (gm.)
Vegetables
Beets 1 tbsp. 2.5 .16 5
Carrots 1 tbsp. 2.0 ol b
Creamed Spinach 1 tbsp. 6.4 b 6
Green Beans 1 tbsp. 5.0 2 3
Squash 1 tbsp. 3.2 -1 3
Mixed Vegetables 1 tbsp. 5.0 o2 6
Fruits
Applesauce 1 tbsp. 1.4 .03 12.4
Applesauce and
“Apricots 1 tbsp. 1.5 Ok 13
Applesauce and
Pineapple: 1 tbsp. 1.5 .03 11
Apricots 1 tbsp. 1.2 - Ol 12
Bananas 1 tbsp. 1.0 .07 » 12
Bananas and
Pineapple 1 tbsp. 1.k . Ol 12
Peaches 1 tbsp. 1.4 .07 12
Pears . 1 tbsp. 1.0 .0k 10
Pears and
Pineapple- _ 1 tbsp. 1.2 .05 9
Plums 1 tbsp. 1.4 - Ok 14
Prunes 1 tbsp. 1.2 Ok 13
Desserts
Dutch Apple 1 .tbsp.- -8 .09 15
Fruit Dessert 1 tbsp- 1.5 - Ol 13
Raspberry Cobbler 1 tbsps -7 .03 12
Blueberry Buckle 1 tbsp. -6 .02 12
Apple Gel 1 tbsp. o3 .01 10
Cherry Gel 1 tbsp. 1.3 -05 15
Orange Gel 1 tbsp. .6 .05 10
Pineapple Gel 1 tbsp. -7 .02 13
Peach Cobbler 1 tbsp. 2.2 .08 1k
Cereals '
Barley 1 tbsp. 10.6 ol 9
Oatmeal 1 tbsp. 17.5 oL 9
Rice 1 tbsp. 6.2 »1 9
Wheat 1 tbsp. 14.1 <3 8.4
Mixed* 1 tbsp. 11.2 -3 9
Hi Protein 1 tbsp. 40,0 .8 9
Creamed Corn 1 tbsp. 4,0 o2 9
Sweet Potatoes 1 tbsp. 3.6 o2 9
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Phenylalanine Protein Calories
Food Amount (mg.) (gm.)
Cereals (Continued)
Peas . - Not Available
Garden Vegetables 1 tbsp. 9.5 3 5

*Phenylalanine calculated as 4.4% of protein.



EXAMPIES OF

TABILE XIV

LOW-PHENYLALANINE MENUS

Age and Formula Breakfast Mid- Dinner Mid- Supper’ Bedtime
weight morning afternoon
2 months {11 tbsp. Lof- Five or six 5-6 oz. feedings of formula.
(10 1bs) enalac
L% oz. milk
Water to make
25-30 oz.
8 months |15 tbsp. Lof-| 5 tbsp. rice % cup chopped 14 tbsp. 2 tbsp. str.
(18 1bs) enlac cereal* carrots mashed oatmeal
3 oz. milk 7 0z. formula 7 oz. formula banana 7 oz.
“|Water to make 7 oz, formula formula
28 oz.
2 years [16-18 tbsp. 2 tbsp. cooked 3 tbsp. mashed 2 animal 2 tbsp. cooked
(26 1bs) lofenalac oatmeal potato-no milk cookies rice
2 oz. milk 2 canned 5 tbsp. cooked 6 oz. 5 tbsp. cooked
Water to make apricots carrots formula green beans
24 oz. 6 oz. formula 1 cup applesauce 5 tbsp. fresh
6 oz. formula sl. banana
6 oz. formula
L years 24 tbsp. Lof-|{ 2 tbsp. cooked 3 tbsp. masghed 2 animal 2 tbsp. cooked
(36 1bg) enalac oatmeal potato (use coockies rice
Water to make! 6 oz. formula protein-free 6 oz. 5 tbsp. cooked
24 oz. margarine, no formula green beans
milk) 5 tbgp. fresh
5 tbsp. coocked sliced
carrots bananas
1 cup applesauce 6 oz. formula
6 oz. formula
16 tablespoons = 1 cup *Do not use any ''protein-fortified" cereals

€T
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PUBLIC HEALTH SERVICES FOR CHILDREN IN OKLAHOMA

FIFTEEN SELECTED INSTITUTIONS AND AGENCIES
ALTUS~-JACKSON COUNTY GUIDANCE CENTER
201 South Lee Street
Altus, Oklahoma 73521 Phone: 405 482-7308
Robert Warner, Chief Administrator

Contact Person: Audra Oldfoyd, Seéretary

SPONSOR: Altus and Jackson Counties, Oklahoma State Department
of Health

ESTABLISHED: 1965

PROGRAM ¢ Outpatient care only. Evaluation, diagnostic and
counseling services for all children ages 2 years through
18 years.

E#flucational Facilities

Classes for Educable Mentally Retarded, Trainable
Mentally Retarded in Altus Elementary School.
Classes for Educable Mentally Retarded in Junior and
Senior Highe.

Special Services Available in Community

Speech and Hearing - Altus Public Schools
Altus~Jackson County Guidance Clinic
Reading Clinic in Altus Public Schools

Other Services Provided

Parental counseling
Aftercare services

Other Agencies Utilized

Child Welfare
CMH - Oklahoma City
Speech Clinic - Lawton Guidance Center
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Altus-Jackson County Guidance Clinic (Continued)
ADMISSION
REQUIREMENTS: Standard application forms for State Health Department

Guidance Centers.

'Geographic Area
Served: Altus and Jackson Counties

FEE: " None
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ATOKA COUNTY GUIDANCE CENTER

Bo Box 128

Atoka, Oklahoma Phone: 405 889-2116 or

405 332-0085

Dr. R. C. Dean, Medical Director

Contact Person: Dr. Sidney Pepper, Coordinator

LOCATION:
SPONSOR:

PROGRAM:

102 Virginia Street, Atoka

Oklahoma State Health Department

Outpatients only. No upper age limit for admissien.
Facilities and staff supervision to serve Mentally
Retarded, Emotionally Disturbed, Educationally Handi-
capped, testing for Vocational Training needs, psycho-
logical testing, referral counseling, school censultation

perceptual training.

Educational Facilities

Community Schools: 2 elementary, 1 junior high, 1 senior
high. One Special Education class for Educable Mentally
Retarded in elementary.

Special Services Available in Community

Guidance Clinic

Other Services Provided

Parental counseling
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BAPTIST MEMORTAL HOSPITAL
5800 N.W. Grand Blvd. :
Oklahoma City, Oklahoma 73112 Phone: 405-946-6411

Mr. James Henry ’

Contact Person: Apprdpriate physician who is a memberof;the=staff,u

SPONSOR: .
ESTABLISHED:

PROGRAM:

ADMISSION
REQUIREMENTS :

FEE :

LICENSURE:

ACCREDITATION:

Baptist Memorial Hogpital
May, 1960
Any age. Facilities and staff supervision to serve

mentally retarded, emotionally disturbed, educationally
handicapped, vocational training needs, speech problems,

“‘hearing problems.

Special Services Available in Community

Speech and Hearing
Guidance Clinic

"Reading Clinic

.Other Services Offered

. Parental counseling may be supplied by Social Service

Department, or Department of Pastoral Care and Coun-
seling. Aftercare Services are provided as an out-
patient service.

Other Agencies Utilized

Social agencies in the community such as Community
Guidance Center, Family and Child Service, Etc.

Application: Medical or physical problem
and be admitted by M.D. only.
Placement Authority: M.D.

Geographic Area
Served: ' No limits

According to service obtained.

Approved by Hospital Association and other medical
standard-setting organizations.

Hospital Association and ether autheorized accredited
agencies.
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BETHANY GUIDANCE CENTER
6901 N. W. 23rd
Bethany, Oklahoma 73008 _ Phone: 405-789-9066

J. Ronald Cruse, PhD., Psychologist-Coordinator

SPONSOR:

ESTABLISHED:

PROGRAM:

ADMISSION

REQUIREMENTS:

FEE:

Oklahoma City-County Health Department and Oklahoma State
Department of Health

1964

El .
Outpatient facilities and staff supervision to serve..
mentally retarded, emotionally disturbed, educationally
handicapped, vocational training needs, speech problems

and hearing problems. Services available to all children

ages birth to 21 years. -

Medical Servfces Available

Referral to City-County Health Department, Child Study
Center of Oklahoma University Medical School, psychiatric
consultation and referral to provate physicians.

Other Services Available

Parental counseling

Placement Autherity: Application: Obtain application
from Center.

GeographiE Area

Served: Northwest Oklahoma City,
children in Bethany and Putnam
City school systems.

Sliding scale based upon family income and number of
children.
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CHEROKEE COUNTY GUIDANCE CENTER
2nd and College
Cherokee County Health Department
Tahlequah, Oklahoma 74lLblh Phone: 918-456-8828

J. T. Reese, Psychologist-Coordinator

Contact Person: Tim O'Connor, Psychologist

ESTABLISHED:

PROGRAM:

ADMISSION
REQUIREMENTS:

FEE:

MEMBERSHIPS

1968
Out-patient services (no age limit) with facilities and
staff supervision to serve mentally retarded, emotionally

disturbed, educationally handicapped.

Educational Facilities

Community schools, elementary through senior high.

Special Services Available in Community

Two Educable Mentally Retarded classes, one Trainable
Mentally Retarded class, one learning Disabilities Learn-
ing Laboratory. Speech and Hearing Clinic available
through Northeastern State College. Guidance Clinic
offering diaghostic services, individual and group
therapy. Reading Clinic at Northeastern State College.

Other Services Provided

Parental Counseling
Aftercare Services

‘Other Agencies Utilized

BIA, Vocational Rehabilitation, Child Study Centers,

- Department of Public Welfare.

No. requirements.

Geographic Area
Served: Cherokee, Adair and Sequoyah
Counties.

Sliding scale based on annual income and number of
children in family. No person denied services because
of inability to pay.

ACLD (local, state, and national), SWPA, OPHA, OSPA
Associate Member, APA Associate Member.
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CHICKASHA CEREBRAL PALSY DAY-CARE CENTER
9th and Choctaw
Chickasha, Oklahoma

Contact Person: Mrs, Cyril Novatny, R.R. 1, Amber, Oklahoma

SPONSOR:

ESTABLISHED:

PROGRAM:

FEE:

Grady‘County Cerebral Palsy Service Committee
September, 1963

Open Tuesday and Thursday afternoons to all physically

or mentally handicapped, to give child the opportunity
for social and emotional development, to expose the child
to realistic life situations, to expose the child teo
group experiences, to help him develop his persenality,
and to receive training in ether activities of daily
living.

Open to all physically or mentally handicapped children
in Grady County who have NO other program, age 4 and up.

None.
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CHILD STUDY CENTER - UNIVERSITY OF OKLAHOMA MEDICAL CENTER
601 N.E. 18th Street
Oklahoma City, Oklahoma 73105 Phone: 405-524-4449

Ellidee D. Thomas, M.D., Director
Contact Person: Mrs. Dorothea Neal, Adm. Secretary
PROGRAM: Primarily a diagnostic and evaluative center for children
with neurological problems including learning disabili-
ties, seizure disorders, developmental and mental

retardation.

Educational Facilities

. Limited tutorial services on an individual basis for
children with learning disabilities. . Pre-school for
deaf-blind children.

Medical Services Available

All facilities of the University of Oklahoma Medical
Center.

Other Services Offered

Parental Counseling
Aftercare Services

Other Agencies Utilized

Guidance Centers
Sunbeam Home and Family Service

ADMISSION !
REQUIREMENTS: Application: Physician referred. Direct
referrals are accepted from
Guidance Centers, Social and
Rehabilitive Service, Children's
Court.
Geographic Area
Served: No limit.
FEE : Average diagnostic work-up about $200.00. - Adjustment

in charges may be made in certain cases where full pay-
ment would be a real hardship for the family.
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CHILD STUDY CLINIC FOR THE MENTALLY AND PHYSICALLY HANDICAPPED
P.0. Box 7352
Tulsa, Oklahoma 74105 Phone: 918-749-2281

James G. Coldwell, M.D.; Director

Contact Person: Central Intake

LOCATION:

SPONSOR:

ESTABLISHED:

PROGRAM:

Children's Medical Center, 4818 South Lewis, Tulsa

Division of Maternal and Child Health of the Oklahoma
State Department of Health

1957
Diagnostic-evaluation clinic for multiple handicapped
and mentally retarded children from birth to nine years

of age.

Educational Facilities

Diagnostic Nursery and Sunny Side School = Children's
Medical Center.

Kindergarten classes of Tulsa Public Schools located in
Children's Medical Center.

Special Education - Classes available in Tulsa Public
Schools for Educable Mentally Handicapped, Trainable
Mentally Handicapped, visually impaired, feaf or hard-of-
hearing, learning disabilities, orthopedic or physically
handicapped, and speech correction.

Town and Country School - Tulsa

Tender Loving Care School - Tulsa

Special Services Available in Community.

Speech and Hearing - Mary K. Chapman Communicative Dis-
order Center, University of Tulsaj Children's Medical
Center; Tulsa Public Schools; private speech therapists;
State Department of Health Guidance Centers and Health
Departments.

Psychiatric Clinic - Children's Medical Center.
Guidance Clinic - State Health Department Guidance
Centers.

Reading Clinics - Tulsa Public Schools; Mabee Reading
Clinic, University of Tulsa.

Sheltered Workshop - Handicapped Opportunity Workshop,
Tulsa. .

Vocational Training Center - Children's Medical Center.

Other Services Provided

Parental Counseling
Aftercare Services
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Child Study Clinic for the Mentally and Physically Handicapped (Cont.)

Other Agencies Utilized

Children's Medical Center

Public and Private Schools

Oklahoma State Department of Health
Department of Public Welfare
Family and Children's Services
Tulsa Psychiatric Foundation

Day Care Services

Private Physicians

Hissom Memorial Center

ADMISSION

REQUIREMENTS: Application: - Any agency may refer patients,

‘ or parents may request services
irrespective of income or place

of residence.

Geographic Area

Served: No restriction - primarily
service to residents of north-
eastern Oklahoma.

FEE: No fee charged for services. Nominal fees for laboratory
tests. Contributions are accepted.
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CHILDREN'S CONVALESCENT HOSPITAL
P. 0. Box 888
Bethany, Oklahoma 73008 Phone: L405-789-6711
Leonard Platt, Administrator
Contact Person: Mrs. Patricia Bodkin, Assistant Administrator
LOCATION: N.W. 39th and Mueller, Bethany

ESTABLISHED: 1940

LIVING
ACCOMMODATION: Wards

Capacity

Boys - 35
Girls - 35

Upper age limit - 21 years
PROGRAM Facilities and staff supervision to serve mentally re-
tarded, educationally handicapped, speech problems,

hearing problems.

Educational Facilities

Community schools grades 1 through 12.
Special Education School Program part of Bethany
School District.

Special Services Available

Speech and Hearing

Guidance Clinic

Reading Clinic

Sheltered Workshop - Oklahoma City

Medical Services Available

Medical supervision by a Medical Director and affiliated
with the University of Oklahoma Medical Center.

Other Services Provided

Parental counseling.

Follow-up care usually arranged at University of
Oklahoma Medical Center, although out-patient occupa-
tional therapy, physical therapy and speech available at
Children's Convalescent Hospital.
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Children's Convalescent Hospital (Continued)

Other Agencies Utilized

Guidance Center

Department of Public Welfare

County Health Departments

Private Social Agencies in community.

ADMISSION
REQUIREMENTS: Referral made by the patient's physician.

Placement Authority: Admissions approved by Medical
Director

Geographic Area
Served: State of Oklahoma

LICENSURE:. State Department of Health
ACCREDITATION: American Hospital Association
MEMBERSHIPS: Oklahoma Hospital Association

National Association of Children's Hospitals and
Related Institutions
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CHILDREN'S MEDICAL CENIER
P. 0. Box 7352
Tulsa, Oklahoma 74105 Phone: 918 749-2281

John L. Byrne, Administrator

Contact Pefsén: Mrg. Phyllis Toon, Admissions Officer ~ Ext. 324
LOCATION: 4818 South Lewis Avenue
ESTABLISHED: 1926

PROGRAM: Facilities and staff supervision to serve Mentally
Retarded. Emotionally Disturbed, Educationally Handi-
capped, Vocational Training Needs, Speech & Hearing
Problems, Physically Handicapped.

Capacity

Day Care School for children with developmental delays -
68 children, ages 2-9 years.

Vocational Training Center - 60 trainees (Handicapped),
ages 16-24 years.

Hospital - 23 Boys and 23 Girls, infant through 17% yrs.

Educational Facilities

Tulsa Public School classes conducted on site,
Elementary through Senior High.

Vocational Training Center teaches handicapped trainees
skills fitted to the capability of each.

Day Care School for Children with Developmental Delays
accepts students from age of 2 years through 9 years for
an eleven-month yearly program. Each is taught to the
limit of his capability.

Special Services Available in Community

Speech and Hearing - Mabee Clinic, and Children's
Medical Center

Guidance Clinic - Children'’s Medical Center
Reading Clinic - Children's Medical Center

Medical Services Available

Hospital services at CMC for pediatric patients whether
general psychiatric, pediatric with genetic defects,
muscle disease or neurological.

Complete in-patient and out-patient services as well as
orthopedic services for out-patients in addition to above.
Emergency services, research, training, rehabilitation,
outreach.

Off-campus - complete pediatric general services in the
hospitals of Tulsa.
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Children's Medical Center (Continued)

ADMISSION
REQUIREMENTS:

FEE:
LICENSURE :

ACCREDITATION:

Other Services Provided

Parental Counseling
Aftercare Services

Other Agencies Utilized

Tulsa Boys! Home, St. John Vianney Girls' Home, Tulsa
Psychiatric Center, other Tulsa hospitals, Eastern State
Oklahoma Mental Hospital, Oklahoma DPW, Oklahoma Depart-
ment of Health, Tulsa County Department of Health,
Juvenile Court.

Application - a patient must be within the age limits
for admission; our admission forms must be used; no other
restrictions.

Placement Authority: Physicians' referrals;
"walk-in'" patients.

Geographic Area
Served: No limitations.

Charges for specific services.
Oklahoma State Department of Health

Joint Committee for Accreditation of Hospitals
American Association for Psychiatric Services to Children

American Medical Association (teaching program)

MEMBERSHIPS:

American Hospital Association

National Assn. of Children's Hospitals and Related
Institutions

Oklahoma Hospital Association

Tulsa Hospital Council

National Assn. of Sheltered Workshops & Homebound
Programs

Oklahoma Assn. for Children's Institutions and Agencies,
Inc.
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CLEVELAND COUNTY GUIDANCE CENTER
641 East Robinson
Norman, Oklahoma 73069 Phone: 405 321-4048

Wes Whittlesey, M.D., M.P.H., Director

Contact Person: J. David Bennett, Ph.D., Coordinator

ESTABLISHED:

PROGRAM:

ADMISSION
REQUIREMENTS :

1961

Out-patient facilities and staff supervision to serve
mentally retarded, emotionally disturbed, educationally
handicapped, speech and hearing problems for children
ages 1 through 14 years of age.

Educational Facilities

Community Schools - I.D. Classes, Educable classes,
Trainable classes for Mentally Handicapped on elementary
level; Learning Disability class, Remedial and Educable
classes on Junior High level.

On-campus Educable classes in pre-school (Day Care
Center) and elementary levels.

Special Services Available

University of Oklahoma Speech and Hearing Clinic
University of Oklahoma Reading Clinic
Children's Shelter, Central State Hospital, Norman

Other Services Provided

Parental Counseling.

Other Agencies Utilized

OU Medical Center

Child Study Center

Community Mental Health Center
Day Care Centers

Welfare Department

Geographic Area Served: Cleveland County
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COMANCHE COUNTY SCHOOL FOR HANDICAPPED CHILDREN
P. 0. Box 45
Lawton, Oklahoma 73501 Phone: 405 355-5834

Robert E. Greiner, Ltc. USA Ret., Executive Director
IOCATION: 10 East B Avenue, Lawton
SPONSOR:‘ Coman;he County United Cerebral Palsy Affiliate, Inc.
ESTABLISHED: 1962

PROGRAM: Facilities and staff supervision to serve any child age
18 months through 27 years who is Mentally Retarded,
Emotionally Disturbed, Educationally Handicapped, Speech
Problems. '

Curriculum: Pre-School Training
Kindergarten
Special Education, Educable
Special Educatioen, Trainable
Physical Therapy
" Speech Therapy
Crafts and Art

ADMISSION
REQUIREMENTS: We take any child not acceptable to the public school
system.

Geographic Area Served: Comanche County

FEE: $20.0C per month, based on ability of parent to pay.
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COMMUNITY MENTAL HEALTH CLINIC

Box 625

McAlester, Oklahoma Phone: 918 423-7477

Hayden H. Donahue, M.D., Director

Contact Person: Maurine Van Cleave, Psychiatric Social Worker

LOCATION:

SPONSOR:

MEMBERSHIPS:

508 South Third
State Department of Mental Health

Special Education Classes are available in community for
all grades and pre-school.

Special Services Available in Community

Speech and Hearing at the Guidance Center
Guidance Clinic

Other Services Provided

Parental Counseling
Aftercare services for Ex-Mental patients from state
institutions.

OHWA
NASW
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GARFIELD COUNTY GUIDANCE CENTER
P. 0. Box 3266
Enid, Oklahoma 73701 Phone: 405-233~-0650

405-234-4738

Cecil R. Reinstein, M.D., Medical Director

Contact Person: Michael B. Blazi, M.S., Psychologist-Coordinator

LOCATION:

SPONSOR:

ESTABLISHED:

PROGRAM:

2109 Lahoma Road, Enid, Oklahoma

State and local Healfh Department

1968

Facilities. and staff supervision to serve mentally
retarded, emotionally disturbed, educationally handi-
capped, speech and hearing problems. Available for ages
three years thru adult. Under age three can refer and

pay for evaluations.

Educational Facilities

Elementary classes for emotionally disturbed, educable
mentally retarded, learning disabilities and deaf avail-
able in community schools.

Educable mentally retarded, learning disabilities

classes available in community schools on the junior high
level. Educable mentally retarded classes available in
community high schools.,

0. T. Autry Vocational-Technical School.

Special Services Available in Community

Speech and Hearing - Enid Community Speech and Hearing
Clinic.

Garfield County Guidance Clinic.

Reading Clinic - a function of Community Speech and
Hearing.

School Psychological Center.

Medical Services Available
In-clinic immunization and hearing screening. Consul-
tants available in speech and hearing, pediatric

neurology, psychiatry, psychology.

Other Services Available

Parental Counseling
Aftercare Services
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Garfield County Guidance Center (Continued)

Other AgenciesrUtilized

Vocational Rehabilitation
Welfare,

Salvation Army

YMCA

YWCA

ADMISSION
REQUIREMENTS: ' No restrictions as to age, sex, race. Parental consent

for anyone under age 18.

Geographic Area
Served: Garfield County

FEE: Sliding scale contingent family size and income.

ACCREDITATION: Oklahoma State Health Department
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