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INTRODUCTION 

The process of reproduction in humans, as in all nature, is a 
natural one and the vast majority .of new additions to the human 

race make the journey through conception, gestation and birth 

with relative ease and health. However, for a small but significant 
. 

number, the siz,e of which varies from one society to another and 

even within groups in any given society, this first stage of 

their li.fe's journey res.u.lts in what Pasamanick has referred to a.s 

a continuum of re·productive casualty. This can range from death 

at any stage in this journey or immediately after it to a mild 

defect. In fact, when Pasamanick used his well known phrase, he 

was not confining it to the minority with obvious defects but 

rather making the point that at somewhere in the reproductive 
process, the major.ity may suffer slight damage which while never 

manifesting as an obvious defect, may subtly impair .potential. 

This study concerns itself with the narrower meaning of the 

continuum of reproductive casualty - perinatal mortality and 
morbidity. · Also included in the. study is some data on low birth 

weight and pre-terrn birth in so far as these are major factors 

contribut·ing to perinatal mortality ~nd morbidity. 

Part I of the study gives descriptive information on perinatal 

mortality and morbidity in general and with reference to 

incidence in Ireland and some other countries. Part II gives 

more detail on factors thought to influence birth outcome and 

suggests some steps which might be taken in Ireland to lessen 

perinatal mortality and morbidity. 
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PART I 

• CHAPTER 1 

PERINATAL MORBIDITY 

Defining perinatal morbidity presents difficulties, since what 

is regarded as morbidity, other than the very obvious defects, 

depends to a large extent on the refinement of techniques of 

assessment available at a given point in time in a society. 

Similarly, where there is a known incidence of obvious defects, 

less severe morbidity will naturally receive less attention 

and may be virtually unknown to lay people. 

Henry, Joyce, Herlihy, Conway, Denham and Harris~ in a report 

of a computer based survey carried out at the Rotunda Hospital, 

stated that "as there is no generally accepted definition of 

perinatal morbidity, it was necessary to devise one! Perinatal 

morbidity is defined in the survey as a significant deviation 

from the normal in a pregnancy,fetus or first week neonate.'' 

. 

They then went on to give a classification of neonatal morbidity 
as follows: . 

11 

1. Cerebral Dysfunction - A syndrome in which positive 
reflexes and tone are altered from the norm and 
there was evidence of cerebral irritation and/or 

• se1zures. 

2. Cerebral Irritation - Where there was irritability 
witfi staring and/or fisting. 

3. Hypotonia - Where hypotonia was present as a single 
neurological finding. 

4. Respiratory Distress Syndrome - Syndrome where there 
was grunting, laboured respiration, costo-sternal 
recession (in first few hours) and respiratory rate 
consistently 60/min or greater. 

5. Respiratory Distress - Where respiratory distress 
was present eltfiei' as a single finding or as part of 
another condition and resolved without therapy other 
than oxygen. 

• 
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6. Aspiration Syndrome - A condition where there was 
evidence of aspiration of meconium, liquor, blood 
or stomach contents. 

7. Hyperbiliribinaemia - Defined by Indirect Serum 
Bilirubin readings as follows:-

Infant's Birth \Veight. 

Infant's Birth Weight 

2.5 Kg. + who had an 
Indirect Serum Bilirubin 
reading of 18mg% and over 

1.5-2.5 Kg. who had an 
Indirect Serum Bilirubin 
reading of lSmg% and over 

Infant's Birth Weight 1.5 Kg. who had an Indirect 
Serum Bilirubin reading 
of 12mg% and over. 

8. Icterus - Defined as all those babies who had 
physiological jaundice and required phototherapy to 
reduce jaundice. 

9. Rhesus Incompatibility - Defined as those babies 
requiring phototherapy who had serological evidence 
of rhesus . incompatibility with a positive Coombs Test. 

10. ABO I~comp~tibility - Defined as those babies requiring 
phototherapy who had serological evidence of ABO 
incompatibility. 

11. Se¥sis - Where there was clinical evidence of systemic 
in ection in the first week of life, e.g. lethargy, 
poor sucking, apnoeic or cyanotic episodes, abdominal 
distention, icterus, vomiting, diarrhoea, pyrexia or 
hypothermia. 

12. Adverse Drug Re~·cti~n - Oversedation as evidenced by 
lethargy, poor feeding, and/or hypotonia. 

l'li thd~awal Syndrorn~ - as evidenced by p·ers is tent 
tremors e.g. through Day 1 into second week. 

13. Birth ·Injuries - Evidence of a fracture, peripheral 
nerve palsy, other injuries, e.g. eye injuries, soft 

14. 

15. 

• • • • 
t1SSUe .1nJUrleS. 

Fetal Abnormalit~ - All fetal abnormalities other 
than congenital islocation of the hip. 

Metabolic Disorders - Disorders due to an inherited 
aefect in metabolism. 

" 

• .. 
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Of these conditions, some come to public attention more than 

others and so further elaboration may be useful, particularly 
in the case of No. 9 Rhesus Incompatibility, No. 14 Fetal 
Abnormality and No. 15 Metabolic Disorders. 

Rhesus Incompatibility Z, 3 

• 

The term Rh stands for a factor in blood which is inherited 
in an autosomal dominant pattern. Some people have Rh negative 
blood and others - about five times as many (though this varies 
considerably from group to group) - have Rh positive blood. 
Whether or not an individual has the Rh factor in his blood 
makes no difference as far as his own health is concerned. 
However if the mother is Rh negative and has 
husband it may affect the developing fetus. 

an Rh positive 

This problem is 
caused when Rh antigens (substances that stimulate production 
of antibodies) inherited from the father are present in the 
fetal blood while absent in the mother's blood. Antigenic red 
blood cells pass into the maternal blood from the fetus during 
delivery (particularly if it is a difficult birth) resulting in 
the production of anti-Rh substances in the mother's blood. 
It takes time for the mother's blood to manufacture these anti-

. 

Rh substances and most of this production occurs after an Rh 
positive baby is born. This is why the first Rh positive baby 
born to an Rh negative mother and Rh positive father is almost 
never damaged unless the mother has received transfusions of 

· Rh positive blood earlier in life and already has antibodies in 
her blood. 

When an unborn baby's red blood cells are being attacked and 
destroyed by its mother's antibodies, its body responds by 
producing an increasing number of immature red blook cells. If 

the condition is severe, the baby becomes anaemic and may 
develop heart failure which leads to fluid retention and 
swelling and usually to death before birth. Even if a baby 
with this severe form of Rh disease is born alive, it almost 
always dies within a few hours . 

• 
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. 

If the Rh disease is less severe, the danger to the baby is 

a little different. When its red blood cells are being 

destroyed, they release a yellowish pigment into its blood 

stream. After the baby is born, these pigments begin to ac~umul-

ate in .·its .body, causing jaundice. If the baby is not given 
' 

prompt medical treatment, its brain may become severely 

damaged resulting in death - or if i~ survives, it may be deaf 

or mentally retarded or h~ve cerebral palsy. 

The present treatment is to immunize all Rh negative mothers 

who are carrying Rh positive babies as soon as .the fetus blood 

type is known. This blocks all the antigens that have reached 
the maternal circulation and prevents the mother's immune 

system from "seeing the antigen'' and thus from making anti

bodies to it. In this way subsequent babies a·re protected. 

The Rh factor is not the only incompatibility between the blood 

of a mother and an unborn baby. Blood contains many other 

substances against which a mother's body may ·produce anti- · 

bodies which in turn can harm an unborn child. But most of 

these are extremely rare. The most common of these disorders 

is ABO haemolytic disease. It occurs in some infants when a 

mother has blood type 0 and her unborn infant has blood type 

A or B. The condition produces a jaundice in the newborn baby 

in the first few days after its birth. Without treatment, ABO 

haemolytic disease can cause brain damage. Exchange trans

fusions usually reverses the condition without further. difficulty. 

Most hospitals now watch closely for symptoms of ABO incompati-

bility in babies who have blood type A or B but are born to 
mothers with type 0 blood. 

· Metabolic Disorders 

An inborn error in metabolism ·is a chemical mistake in the 
. . 

functioning of the body or in its tissues which is caused by 

an abnormality in a gene. Over two thousand inborn errors of 

metabolism have been identified to date. Only a few of the 

better known of these will be described here. Two of the. best 

known are phenylketonuria (PKU) and cystic fibr·osis (CF). 

.. 
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Phenylketonuria 

Phenylketonuria (PKU) 4 results when a gene that controls the 

production of the enzyme necessary to convert a substance in 

protein called phenylalanine into tyrosine is inactive or 

defective. Phenylalanine is an essential dietary amino acid 

(one that the human body cannot manufacture). Tyrosine, another 

amino acid is also acquired from the diet and can be manufactured 

by the body. PKU is a genetic defect which must be inherited 

from both parents, neither of whom usually has an obvious sign 

of the disorder. In a baby who inherits two recessive genes 

for PKU, one from each parent, the phenylalanine his body can't 

utilize normally begins to acamulateas soon as he is fed milk. 

Soon the excess phenylalanine spills over into the blood stream 

and then into the urine where it can be detected. Damage to 

the baby's fast-growing vulnerable brain also begins. PKU 

often causes disturbances in the brain's electrochemical activity. 

Brain damage is severe in untreated individuals with PKU. Not 

only are mental abilities sharply impaired but many PKU child-

ren are hyperactive, destructive and difficult to control. 

However, such individuals often have a normal lifespan. The 

chemical chain of metabolism which is blocked in PKU greatly 

reduces the body's production of the substance melanin which 

gives colour to the skin and hair. About 90 per cent of 

individuals with this disorder are blonde,fair and blue-eyed. 

Since the late 1940's, a diet has been worked out which 

eliminates almost all of the phenylalanine yet contains all the 

other substances necessary for life and growth. But the diet 

has to be started as soon as possible after birth before the 

overload of phenylalamine or substances derived from it, can 
damage the brain. The diet can only prevent - not cure or 
reverse - the mental retardation. 

Unless the special diet is started within the first few weeks 

of life, very few children with PKU have normal intelligence. 

In fact, there can be significant differences in intelligence 
between children put on the diet in the first or second week 

of life and those not diagnosed or treated until four weeks 

• 

. 

• 
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later. This finding has led to widespread efforts to diagnose 

and treat infants with PKU as early in life as possible. The 

Guthrie blood test is the common test now used. In Ireland, 

all newborn babies are now screened for PKU. 

There is not complete agreement about how long PKU children 

·should stay on the low phenylalanine diet. The pile-up of 

phenylalanine seems to do most of its damage to the intelligence 
. 

during the early . years of life when. a 

most rapidly. Some doctors allow the 

what from the ages of four · to six. 

child's 

diet to 

brain is growing 

be relaxed some-

With early detection of the disorder, many girls will now reach 

adulthood with normal intelligence and marry. It is important 

that such girls return to a low phenylalanine diet · during, if 
not before pregnancy,to protect the unborn baby since it has 

now been shown that babies born to mothers with PKU may suffer 

irreparable brain damage before birth because of the high 

level of phenylalanine in the mother's body. Further reference 

to this aspect of .PKU will be made later in this study. 

It is now possible -to detect whether or not an individual is 

a carrier of PKU. A· blood test has been developed which can 

identify those people who have one normal and one abnormal 

gene for PKU even though they do not have any symptoms of the 

·disorder. 

When two carriers of PKU marry, there is one chance in four 

in each pregnancy, that their child will have two recessive 

genes, one from each parent, and have PKU. Chances are two 

in four in each pregnancy that the child will inherit only one 

recessive gene for PKU along with a normal gene; then he will 

be a carrier but will not have the -disorder himself .. Odds are 

also one in four that each child will inherit two non-PKU genes 

and therefore will neither have the disease nor be a carrier. 
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Galactosaemia 

Galactosaemia is inherited as an autosomal recessive defect 

and results from an inability to convert galactose (a 

component of milk sugar) to glucose. Milk is toxic to 

galactosaemic infants. 5 An infant who is born with 

galactosaemia usually appears to be normal at birth but if 
galactose accumulates in excessive amounts in the body, it 

can cause damage, particularly to the liver, _spleen, eyes and 

brain, _the latter leading to mental retardation. To prevent 
-

this men.tal retardation, it is important that galactosaemia 

be diagnosed and treatment begun as early in life as possible. 

Like PKU this error can be detected by a special blood test 

and a diet which excludes all milk and milk products and later 

other products such as peas, lima beans and sugar beet, can 

be provided. 

Galactosaemia is inherited as an autosomal recessive trait. 

Laboratory tests are now available which can detect individuals 

who are probably carriers of galactosaemia. Some researchers 

are now suggesting that if a woman who is a carrier of 

galactosaemia is pregnant with a baby who might have inherited 

two abnormal genes for this disease, she should limit the 

amount of galactose in her diet as there is some evidence that 

the disorder may cause _ some damage to an unborn baby even before 

birth. The odds of galactosaemia occuring where both parents 

are carriers is the same as for PKU. 

Maple Syrup Uri~e Dis·e~se 

This is a rare inborn error of _metabolism, again inherited in 
the autosomal recessive pattern, in which the body fails to 

make proper use of three amino acids contained in proteins 

because an ~ssential enzyme required to convert them to other 

substances is missing. The amino acids pile-up in the body 

in excessive amount~ and rapidly cause severe brain damage. 

They also spill over into the urine giving it the characteristic 

odour of maple syrup. While the neonate may appear normal at 
birth, sympt.oms appear in the first week. 

' ' 

' 
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It is much more difficult to treat maple syrup urine disease 

than PKU, for example. The irreversible brain damage occurs 

more quickly much earlier in life than in PKU. Also three 

amino acids have to be controlled instead of just one in PKU. 
Most foods contain these substances in substantial amounts 

and it is a complicated matter to eliminate them all from the 

diet. 

However, according to Apgar and Beck6 , there is increasing 

evidence that if maple syrup urine disease is diagnosed very 

early in life and strict dietary treatment started, the brain 
damage can be minimized and the child can develop normally. 

Cystic Fibrosis 

This is an inborn error of metabolism due to the lack of an 

enzyme essential to the normal functioning of the body. It 

is caused by a defect in a single gene located on one of the 

twe·nty-two autosomal chromosomes. CF affects the body's 

exocrine glands which control the production of mucus, saliva 

and sweat. The lungs produce an abnormally stickly mucus 

that clogs the air passages and makes it difficult for the 

body to fight off respiratory infections. Gummy mucus also 
blocks the pancreas, preventing essential secretions from 

reaching the intestines and interfering with the digestion of 
food. 

At present, there is no single cure or treatment for CF. · 

.Treatment now consists of tryi~g to minimize the symptoms 

as they occur, to prevent them from beginning . if possible, to 

· keep the lungs~ as healthy as possible and to prevent dehydration 
in hot weather, to regulate diet and to minimize digest~ve problems. 

CF people are now surviving longer . than previously due to 

advances in these types of treatment. As CF sufferers survive 

longer, other complications become manifest 

diabetes and sterility in the male. 

• 1n some cases, e.g. 

Since CF is an autosomal recessive disorder, when two adults 
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marry, each one carrying one recessive gene for CF, there is 
one chance in four in each pregnancy that the baby will have 
the disease. There are two chances in four in each pregnancy 
that the infant will receive only one defective gene and, 

. 

therefore, will be a carrier of the disease, just as both his 
parents are. There is also a one in four chance that the 
baby will neither have CF nor be a carrier but will inherit 
two normal genes from his parents. 

Fetal Abnormality 

There are a considerable number of fetal abnormalities with 
which a neonate may be born. Some of the commonest of these 

will be briefly described below. 

Central Nervous System Defects 

Central nervous system defects which are relatively common in 
I re land, include anencephaly, spina bifida . and hydrocephaly. 

Anencephaly 

This is the term given to the condition in which an infant is 
born with a defect of the skull and the absence of the brain. 
Such infants all die before birth or shortly afterwards. 
Survival is not possible with this condition. 

The exact cause or causes of anencephaly are not known. It 
is a mistake in development that begins very early during the 
first weeks of pregnancy. Despite considerable research, only 

more a few small clues have been found about it so far. It is 
frequent in the offspring of young mothers or those who are 
older than average. It affects female infants three times more 
often than males. 

Heredity does seem to play some small part in causing anencephaly. 

• 
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Both it and spina bifida are more common in subsequent children 

born to a couple, who have already had an anencephalic child 

than in the general population. From three to five per cent of 

the children born after an anencephalic baby will have either 

the same defect or spina bifida or _hydrocephalus. 

However, in the absence of clear cut evidence of hereditary 

factors ·, it is equally 1 ikely that some common factors in the 

environment of fetuses in the same family, play a role . . 

Research is being done at present on the possible implications 

of . maternal nutrition as a causative or at· least an interactive 

factor in neural tube defects in general. More will be said 

about this later. (see Chpt. 4, pp. 93-103). 

It is now possible to detect anencephaly in the early months of 

pregnancy since there are abnormally large amounts of a certain 
- . 

protein (alpha fete-protein) in the amniotic fluid when this 
condition is ·present. 

Spin~~ Bifida 

Spina bifida is a defect in the bony structure of the spinal 

column through which some part of the spinal cord has slipped . . 

out to form a cyst on the back. It usually requires surgical 
correction and a long period of treatment. 

There are three types of spin~ bifida - the least severe being 

spina bifida occulta, a condition in which one or more of the 

vertebrae which make up the spinal column, are not completely 

formed. In this case there may be no deformity or misplacernent 

of the spinal cord which extends through the back bone or its 
. covering, the membranes called meninges 

which branch off from the spinal cord. 

bifida is usually not detected at birth 

very often causes no problems. 

or of the big nerves 

This form of spina 

or during childhood and 

The next most serious form of spina bifida is a condition in 

which the abnormality in the bone may be large enough so that 

some of the meninges ,spinal nerve roots and spinal fluid 

I 
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protrude through the bony protection of the spine into a sac 

or cyst on the baby's back. This sac or mass is called a 

meningocele and is covered completely in skin. 

In the most severe form of spina bifida, the sac or mass on 

the back also contains a portion of the spinal cord itself 

which is no longer held safely within the backbone. In this 

condition, called myelomeningocele, the skin may not completely 

cover the protrusion, .the spinal fluid may be leaking out and 

the area may be raw and and ulcerated. Myelomeningocele . 

occurs five to ten times more often than meningocele. Because 

the abnormality develops in the first month or two of pregnancy, 

the major nerves in the area of the defect may not have grown 

and deVeloped normally. Many of the babies with the severest 

form of spina bifida have malformations in the lower part of 

the brain which can cause hydrocephalus with its associated · 

danger of mental retardation. The baby will als.o have difficulty 

controlling his bladder and bowel and will be prone to have 

kidney and bladder infections. How limited a child with spina 

bifida will be in walking depends not only on how severely 

paralysed the muscles below the myelomeningocele are as a result 

of nerve damage, but also on the amount and kind of care he 

receives early in life. Some children learn to walk with braces 

and crutches, some without. Others are complete paraplegics all 

of their life. 

The situation with regard to causality of spina bifida is similar 

to that for anencephaly. Because of the family · patterns in 

which it occurs spina bifida is presently considered to be the 

result of a combination of genetic and pre-natal influences 

working together. As with anencephaly, some research today is 

focusing on the role of nutritional factors. Spina bifida can 

be detected ante-natally in the same manner as outlined for 
anencephaly. 

• 
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Hydrocephalus 

Hydrocephalus means literally "water brain". Basically, the 

disorder involves an excess of the clear water-like cerebro

spinal fluid which circulates through and around the brain. 

Sometimes, an obstruction occurs in one of the channels through 

which the cerebrospinal fluid flows which prevents it from 

reaching the areas where it is normally absorbed. So the fluid 

builds up and causes pressure inside the brain. This is 

obstructive hydrocephalus. Other forms of hydrocephalus can 
. . 

occur from overproduction of cerebrospinal fluid or defective 

absorption due to factors other than obstruction. While hydro

cephalus can develop later in life from the perinatal point of 

view, the concern is with the malformation present at birth. 

The most common form of treatment for obstructive hydrocephalus 

is a surgical operation by means of which a shunt is inserted 

to conduct excessive cerebrospinal fluid from the brain to 

some other part of the body where it can be absorbed or elim

inated. Usually, the sooner hydrocephalus is corrected 

surgically, the less damage takes place in the brain and the 

higher the level the child's intelligence is likely to be. 

However, this is not always the case. Some infants are already 

born with brain damage from hydrocephalus that begins before 

birth. Also many cases of hydrocephalus are found in assoc

iation with spina bifida or other forms of brain injury. 

It is difficult with present knowledge to give clear information 

on the cause or causes of the different types of hydrocepl1alus. 

One type of hydrocephalus seems to be hereditary, some 
do not seem to have any hereditary basis at all. A few others 

are probably caused by a combination of genetic and pre-natal 
factors. 

Down's Syndrome 

Down's syndrome is the most common single cause of severe mental 
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impairment, though the intelligence of children with this 

disorder does vary. The disorder results from several types 

of disturbances in the chromosomes. The best known of these 

is the extra chromosome 21. Another type results from a 

translocation of a chromosome where one chromosome becomes 

attached to another. In both cases, the extra genetic 

material distorts the blueprint for development contained 

in the other normal chromosomes. 

Affected people are often small in stature with small head, 

nose and mouth and eyes slanting upwards laterally. Increased 

susceptibility to infections and other malformations, part

icularly heart defects,may be present. Individuals with 

Down's Syndrome differ considerably in intelligence, though 

all of them score below normal on IQ measures. Some mongoloids 

are able to hold a simple routine job as adults, usually in 

a sheltered workshop. 

Why these types of chromosomal errors occur is not fully known. 

However, there are a number of clues. Because the abnormal 

number of chromosomes occur in all of the cells in a Down 

Syndrome's body, scientists think the mistake must take place 

in the egg or sperm before conception or during the first cell 

division immediately after fertilization. The defect is more 

. common in children born to older women but since the total 

number of births to older women is comparatively small, the 

percentage of all Down's Syndrome children who result from 

births to older women is relatively small. Some studies have 

suggested that outbreaks of hepatitis or mild viral infections 

may trigger the chromosome abnormality. 

Only two to three per cent of Down's Syndrome children have the 

translocation kind of chromosome error rather than the triple 

21 type. Often when studies of these parents are made, it is 

found that the translocation has been inherited. In this 

unusual hereditary type of mongolism, one parent - usually the 

mother - has only 45 chromosomes. A mother who has a trans

location herself has a one in three chance of giving birth to 

' 
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a mongoloid baby regardless of her age. When parents younger 

than 40 have a baby with Down's Syndrome, genetic counsellors 

usually advise them to have chromosomal studies done before 

planning another child. 
• 

Translocations do occur spontaneously for reasons which are 

not yet clearly understood in babies born to parents in every 

age bracket who have completely normal chromosomes themselves . 
• 

This type of translocation is not inherited . 

. 

It is now possible to diagnose Down's Syndrome in an unborn 

infant as early as the 12th or 13th week of pregnancy by means 

of a karotype of cells from the unborn infant by amniocentesis. 

Genetic counselling before conception has little predictive 

value in Down's Syndrome. The Office of Health Economics, 

London, in their publication "Mental Handicap : Ways Forward" 

state that -

"Well under 10 per cent of the total number of cases involve 
any form of inherited factor. Hence, even though advances 
in fields such as dermatoglyphics (in this instance, the 
study of palm prints) backed by chromosome studies may be 
useful in identifying a small number of people at special 
risk of having a 'mongol' child (Leesch 1974) they will not 
affect the more than 90 per cent of cases which are standard 
trisomy 21. 

Hence, the main factor which can be used for general risk 
prediction is maternal age. Women aged 15-19 stand less 
than a one in 2,000 chance of giving birth to a Down's 
Syndrome baby. For those over 40, the risk is around 1 in 
100. For mothers over 45, the risk is 1 in 50."7 

A recent research report implicating the father in the 

of Down's Syndrome is referred to in Chapt. 3 p. 69. 

• 
causat~on 

Cerebral Palsy 

Cerebral Palsy is a disorder of movement and posture due to a 

defect or lesion of the immature brain. How great the injury 

• 

. . 
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to the brain is and what muscular activity it affects, determine 

in what way and how severely the indivi~ual will be handicapped. 

Symptoms can range from slight muscular inco-ordination to the 

most severe multiple handicaps. The brain damage which produces 

. the mus~ular problems can also cause mental retardation, 

epilepsy, hearing problems, vision difficulties, speech defects 

and/or specific learning and behaviour disorders in individuals 

who have cerebral palsy. 

Cerebral palsy can be classified into a number of different types. 

Spasticity 
Spasticity is characterized by movement that is stiff and takes 

place with difficulty. Because it takes so much effort for a 

spastic to control the affected muscle, he is apt to exert too 

much energy and more of the body than he intends. There are 

several subtypes of spasticity depending on the limbs involved. 

a) Spastic hemiplegia indicates paresis involving two 

limbs on the same side of the body 

b) Spastic Diplegia indicates paresis of all four limbs, 

with the lower limbs more affected than the upper. 

c) Spastic Quadiaplegia indicates paresis of all four 

1 imbs, with upper. 1 imbs equally or more affected than 

the lower. 

Spasticity is generally the most common type of cerebral palsy. 

Most children whose cerebral palsy is linked to prematurity 

have the spastic type of disorder. 

Ataxic Syndrome 

In congenital ataxic cerebral palsy, there is weakness and 

inco-ordination of voluntary movement accompanied by tremor, 

impairment of balance and muscles which are flabby and lack good 

tone. 

' 

~ 

' 
' ' 
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Dyskinetic Syndromes 

Athetosis is characterized by inco-ordinate generalized 

hyperkinetic movements. The muscle tone is normal or hypo

tonic especially in the early years. 

Dystonic Srndromes 

In this syndrome, muscles controlled by the damaged area of 

the brain are unusually relaxed and fail to respond to conscious 

direction. This atonia is often found in conjunction with 

other types of cerebral palsy. 

Cerebral palsy can be caused by pre-natal, perinatal or post

natal factors. Genetic factors are regarded as being responsible 

for about three per cent of cerebral palsy. 8 Another researcher 

in the field, Prof. Hagbe:rg of Sweden states that, 

"the number of cases in which simple inheritance plays 
the major role probably does not exceed 2%." 9 

Cerebral palsy can be caused by maternal rubella (German Measles) 

or by blood group incompatibility, particularly the rhesus factor. 

This latter operates through causing severe jaundice which in 

turn leads to the brain damage resulting in cerebral palsy. Such 

cerebral palsy can now be virtually eliminated owing to the 
treatment for rhesus incompatibility referred to earlier (see p.4). 

A range of complications during the latter part of pregnancy is 

associated with cerebral palsy, though it is often impossible to 

know exactly what caused the disorder. Such complications often 
involve the placenta for example, placenta praevia or placenta 

abruptio. Toxaemia, thyroid disease, kidney infections or 
diabetes are also sometimes involved. 

Prof. Hagberg and Prof. Polani have emphasised the role of 

prematurity in association with low birth weight for gestational 
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age (S.G.A.) in the aetiology of cerebral palsy. Prof. Hagberg 

writes as follows -

"More a·nd more prenatal negative factors appear to influence 
the series of events leading to the cerebral palsy syndrome. 
From our studies, fetal growth retardation and other factors 
summarised in the term 'fetal deprivation of supply' stand 
out as _being particularly important probably both as pre
disposing and directly damaging factors. Swedish figures 
show increasing risk for CP with increasing fetal under
n~trition and decreasing gestational age. Very small for 
gestational age prernatures ·have a fifteenfold greater risk 
for CP. However, they constitute a small number, only 5\ 
of the total series. Babies born prematurely with a weight 
appropria.te for gestational age still represent the· largest 
quantitative risk group. The common combination of fe·tal 
deprivation of supply and asphyxia and/or cerebral haemorrhage 
suggests that the .brain is more susceptible to perinatal 
complications - and perhaps also to normal perinatal trauma 
- after negative uterine influences and that the aetiology 
and pathogenesis of cerebral palsy is mainly multifactorial. 
Disturbance of homeostasis by additive interactions of many 
pre- and perinatal factors may constitute10he salient under
lying feature of cerebral palsy today." 

It must be borne in mind that Prof. Hagberg was speaking about 

CP in Sweden and that since the percentage of in.fants who are 

born prematurely or who are small for gestational age will vary 

from one country to another, the actual percentage contribution 

of these factors to CP ~ill also vary. However, the importance 

of prematurity as distinct from birth weight has also been borne 
. . 

out by Prof. Polani in research done in England. 

Prematurity seems to be related to CP in a tangled web of ways. 

Sometimes, it seems to be a cause of CP because it makes the 

infant more vulnerable to the process of birth and to the stresses 

of the first few days of life. In other instances, prematurity 

seems to be just one of many symptoms reflecting poor general 

development during pregnancy or an unfavourable environment in 

the uterus. Babies who are unusually large at birth also stand 
·some extra risk of having CP. 

One major perinatal cause of: CP is asphyxia - not 
only because of a lack of oxygen, but also because of an excess 
of carbon dioxide and other changes in the blood and in the 
metabolism. Asphyxia can 
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result from accidents involving the umbilical cord, premature 

separation of the placenta or respiratory distress on the part 

of the baby just before or after birth. Obstetrical problems 

li.ke a breech presentation of multiple birth are also sometimes 

related to CP. 

CP can arise postnatally as a result of meningitis, encephalitis 

or brain injury. 

A study on CP in the Southern Health Board area carried out by 

Cussen et a1. 12 will be referred to later in Chpt. 3. 

Congenital Heart Malformation 
I 

This refers to incomplete development or structural abnormalities 

of the heart of which there are about thirty-five known types. 

The commonest are defects in the valves, the heart lying on the 

right side of the thorax instead of the left, patent ductus 

arteriosus (failure of a fetal blood vessel to cease functioning 

after birth), a defect in the septum separating the chambers of 

the heart, or coarctation of the aorta (a narrowing of the aorta). 

The precise causality of heart defects is only known in a small 

percentage of cases. The situation is complicated by the fact 

that different defects may have different causes. 

Rubella (German Measles) and other viruses, particularly the 

coxsackie virus can cause heart malformations. Sometimes a 

heart disorder is found in combination with other defects, 

particularly Down's Syndrome or other chromosomal abnormalities. 

Another factor which may cause he·art malformations is thought 
1'3 to be drugs taken by the mother in pregnancy. 

According to Apgar _ and Beck, there is evidence that some heart 

defects have a family basis -

"Parents who have a youngster lvith a cardiac defect are 
usually told that there is . about a two per cent chance 
that each additional baby they have will be born with 
a hear.t disorder - about double the· risk for children 
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in families without evidence of heart defects. A child 
with a congenital heart defect has a slightly higher 
chance - two to three per cent - 1 ~f passing a cardiac 
defect on to his own offspring." 

Excluding years of rubella epidemics, the incidence of congenital 

heart disease is 8 per 1,000 at birth and 4 per 1,000 at school 

age (Prof. 0. Conor Ward, Dept. of Paediatrics, UCD - personal 

communication). 

Pyloric Stenosis 

This defect is an overgrowth of the muscle around the pylorus 

which is the lower outlet of the stomach. This enlarged muscle 

tends to develop spasms which make the stomach vomit up its 

contents in an unusually forceful way. 

It is not a serious birth defect since it can be corrected 

easily, complete:y, safely and permanently by surgery. 

The observed incidence of the defect in England is five per 

thousand births for males and one per thousand births for 

females. Risks to children of women who had pyloric stenosis 

are one in five for sons and one in fifteen for daughters. For 

men who have had pyloric stenosis, the risks are one in twenty 

for sons and one in forty for daughters. The risks to later sibs 

of a girl with pyloric stenosis are one in ten for brothers and 

one in twenty-five for sisters and for later sibs of an affected 

boy, are one in fourteen for brothers and one in thirty-three 

for sisters. (Birth Impairments, Office of Health Economics -

1980 p.30). 

Cleft Lip and/or Cleft Palate · 

Cleft lip is the failure of the two sides of the upper lip to 

grow together properly in the early weeks of gestation. Apart 

from the fact that it is unsightly, it makes it impossible for 

the infant to suck normally and so creates feeding problems. 

• 
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Cleft palate is a split or opening in the roof of the mouth. 

It also causes feeding problems as the lack of a solid palate 

makes sucking difficult. It also heightens the risk of hearing 

loss through infection and can interfere with speech development. 

Both cleft defects can be corrected surgically though the cleft 

palate correction is a longer, more complicated process. 

Cleft lip and cleft palate can both be found in isolation or 

together. Whey these clefts occur is not yet fully understood 

though there are some useful clues and theories. Heredity 

seems to play a major role in some cases. In others, where 

there is no family history of a cleft defect, the primary 

influence may be environmental. In many cases, there is probably 

a hereditary predisposition that makes the unborn infant 

unusually susceptible to a minor factor in his intrauterine 

environment. 

There is some evidence that genes play a greater part in causing 

cleft lip with or without cleft palate than in causing cleft 

palate alone. Nevertheless, even in identical twins where the 

genetic inheritance is the same, cleft lip occurs in only 40 per 

cent of both children. 15 According to Apgar and Beck, a Scottish 

sttrlyfuurl tlmtmo~s of children with cleft defects are more likely 

than mothers of normal children to have lost other unborn infants 

through miscarriage, stillbirth or early neonatal death or to 

have other children with congenital birth defects. These mothers 

tended more often to have had irregular menstrual cycles and to 

have had greater difficulty in becoming pregnant, particularly 

with the child with the cleft defect. 16 

A study in England showed an observed incidence of .6 - 1.35 per 

1,000 births. 16 The risk of recurrence after one affected child 

varies from about one in 33 to one in SO when the first child 

has a unilateral cleft but rises to one in 17 to one in 20 when 

the first child has a bilateral cleft lip and palate. The risk 

to the child of survivors is one in zs. 17 

-· - -· - -
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Club-Foot -----

This manifests as an awkward twisted position of one or both 

of a baby's feet which cannot be stretched or turned back to 

a normal position. There are several varieties of club-foot. 

In the most common type of defect, the foot is twisted inward· 

and bent into a tiptoe position so that the heel doesn't touch 

the ground. About twice as many boys as girls are born with 

this most common type of formation. The other types of 

deformity are more prevalent in girls. 

The prec~se cause of club-foot is not yet clearly understood. 

Many researchers now think the deformity takes place because 

of a ·temporary halt in the development of the foot, probably 

during the eighth or ninth week of pregnancy, when the unborn 

infant is not much more than one inch long. This is probably 

caused by a group of genes interacting with some unidentified 

factor in the environment. 

Heredity does play a part in club-foot, particularly in the 

most common form, talipes equinovarus, described above. 

However, heredity does not appear to be the sole cause of this 

defect though this parti~ular variety occurs, about twenty times 

more often in individuals whose father, mother, brother or sister 

has a club-foot, than in the general population. 18 

Club-foot can be treated either non-surgically or surgically. 

The sooner it is diagnosed, the better the prognosis. Treatment 

that is done early and carefully is us·ually successful. 

Club-foot is the most common of all birth defects .affecting an 

estimated one in every 300 infants. 19 
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Congenital Dislocation of the Hip 

In this defect, the head of the femur has become dislocated 

or pushed out of the socket either before, during or very 

shortly after birth. In more serious forms of the defect, the 

dislocation is due to a malformation of the head of the femur 

or of the socket. This latter type of congenital hip is often 

found in association with other birth defects such as spina 

bifida. 

There are several different theories about why congenital 

dislocation of the hip occurs. The cause is probably not the 

same in every instance. When a child has other birth defects 

as well as hip abnormality or when the hip is actually malformed, 

the cause is probably a genetic error or a genetic predisposition 

to malformation. 

Both hereditary and environmental causes seem to be involved 

in causing the simpler and more typical congenital dislocation 

of the hip. There can be an inherited tendency for an infant 

to have a shallow socket and for a mishapen femoral head or 

there can be an inherited laxity in the joints. The positive 

of the unborn baby in the uterus before and during birth is 
' 

another factor that can cause congenital dislocation of the hip. 

About fifty per cent of babies with this defect are born in 

breech positions. The incidence of the defect is even higher 

among breech birth babies who are also first born children. 

Sometimes the three factors - hip malformation, joint laxity and 

bree~h position seem to work together to produce a congenital 

dislocation of the hip. Six to eight times as many girls as 

boys have congenital dislocation of the hip. One explanation 

suggested for this sex difference is that girls are more 

susceptible than boys to hormones secreted by the mother during 

late pregnancy to help relax her ligaments in preparation for 

birth. The hormones may affect the female baby's ligaments in 

the same way, making it somewhat easier for the hip to become 

dislocated. 

Congenital dislocation of the hip can be treated satisfactorily 
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and quickly if diagnosed soon after birth. The later it is 

diagnosed, the more difficult and prolonged the treatment . . 

A study in England reported an observed incidence of about 
20 1 per 1,000 births based on a late diagnosis at about 1 year. 

Where neonatal screening programs have been instituted, the 

reported incidence is about 3-4 per 1,000 births. 21 It is 

thought that about three-quarters of these early diagnosed 

dislocations would clear up spontaneously in the course of the 

year, thus expl.aining the observed di -fference in incidence 

between _early diagnosis and late diagnosis. 

Congenital Syphilis 

Congenital syphilis is acquired by an unborn infant from a 

mother· who is infected '~i th the disease, either before she 

becomes pregnant or during pregnancy. It is gene~ally considered 

that this infection cannot be transmitted across the plac~nta 
. . 

to the unborn infant ·until about the fourth month of pregnancy, 

although there are some contradictory indications that syphilis 

may be one cause of miscarriage in early pregnancy. 

Syphilis is caused by a corkscrew shaped organism called a 

spirochaete which is spread ·chiefly by means of sexual contact. 

A lesion, called a chancre, develops quickly at the site of the 

primary infection but soon heals· without tr·eatrnent. Other sores 

may appear and disappear again. The spirochaetes, usually 

continue to multiply in the body and unless the individual is 

treated, can persist as long as thirty years or more, producing . 

a variety of symptoms in other stages. · During much of this time, 

syphilis is latent and the individual has no apparent signs of 

the disease. However, it can still produce severe brain damage 

and blindness decades later. 

. 

Once the spirochaetes from the mother's body cross the placenta 

and enter the unborn infant's body, they multiply in far greater 

numbers than in an adult. Spirochaetes enter almost all organs 
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and tissues of tl1e unborn infant, producing marked damage, 

particularly in the bones, liver, blood vessels and lungs. 

About 25 per cent of unborn babies infected with syphilis die 

before birth. Another 25 to 30 per cent die shortly after 

they are born, despite prompt diagnosis and treatment. Other 

infants however, may be born with less severe forms of syphilis 

because the spirochaetes in the mother's body may not have 

been actively forming new organisms during the stages of the 

pregnancy when the unborn infant was most vulnerable. 

A baby born with syphilis may have healed lesions in the skin 

or these sores may develop after birth depending upon when in 

pregnancy the fetus was infected. Other typical symptoms 

include enlargement of the liver and the spleen. 
The baby may be jaundiced or unusually pale and develop 

pneumonia or other respiratory problems. There may be swelling 

of the arms and legs. 

If the syphilis is not detected and treated after birth, other 

damage may develop later - e.g. malformation of nose, bones, 

and occasionally hearing loss. Untre~ted syphilis in a child 

will eventually lead to the same symptoms of late disease as 

manifest in adults. 

Syphilis in a pregnant woman or in a newborn infant can be 

easily detected by a simple blood test. It can be treated 

effectively by penicillin or drugs though this may not always 

reverse all the symptoms. 

mother before the 16th to 

Adequate treatment of 

18th week of pregnancy 

Curing 

an expectant 

prevents 

the mother's congenital syphilis in her unborn child. 

syphilis after the 18th week of pregnancy will also cure her 

unborn infant of the disease; but the longer the unborn infant 

is infected in the womb, the more likely it is that he will 

show some permanent effects in his bones and teeth. Hearing 

loss, eye damage and joint abnormalities can also occur in a 
youngster because of syphilis despite treatment of his mother 

before he is born. As a rule the longer syphilis goes untreated 

during prenatal life and the more recent the mother's primary 
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infection - the greater the damage to the unborn infant is 

likely to be. 22 

Mental Retardation 

The general term, mental retardation, is used to classify degrees 

of impairment in intelligence, severe enough to prevent a child 

from functioning effectively in comparison to. his age group. 

Intelligence is usually measured by psychometric tests which 

have a mean of 100 and a standard deviation of 15. Mental 

handicap is assumed to begin with an intellectual level wh:ich 

is two standard deviations below the mean. The four grades of 

mental handicap identified in the International Classification 

of Diseases and 

Mild • 
• 2.0 to 

their associated IQ ranges are: 

3.3 standard deviations below the mean, 

of 100, that is IQ range 50-70. 

Moderate: 3.3 to 4.3 standard deviations below the mean, 

that is IQ range 35 to 49. 

Severe : 4.3 to 5.3 standard deviations below the mean, 

that is IQ range 20 to 34. 

Profound: l\1ore than 5. 3 standard deviations belolv the mean, 

that is IQ be.low 20. 

How intelligent a child is .depends on many interacting factors 

- genetic material, pre-natal environment and postnatal environment. 

In some cases, mild or moderate retardation may result from a 
. . 

particular· combination of many genes which adversely affects the 

growth and functioning of his brain and central nervous system. 

This can occur in any family but is more common in some families 

than others. In many of these · families, the mental retardation 

results from and in turn perpetuates a vicious cycle of poverty· 

with its consequent likelihood of malnutrition, lack of good 

medical ·care and other c6nditions which contribute to an increase 

in birth defects. Such families ·may also be culturally and 

educationally impoverished in relation to the wider society. 

Because so many inter-related factors are involved in this ·type 

of mental retardation, it is difficult to determine exactly how 

much of a part heredity plays. Such moderate retardation is 

found most often, however, in families who are poor and have 

·little education while other more severe forms of mental 

retardation are much more evenly distributed throughout all 

population groups. 
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• 

Some types of mental retardation can be inherited by means of 

a single defective gene or pair of genes and some of these 

types of retardation have already been referred to under 

previous headings, e.g. the mental retardation that is 

found in association with Down's Syndrome. Many inborn 

errors of metabolism affect the chemical functioning of the 

brain and when untreated, cause retardation, e.g. PKE, 

maple syrup urine disease, galactosaemia and Tay Sachs 

disease (this latter is not really of much relevance in 

Ireland since it only affects descendants of Jews who 

lived at one time in a certain area on the Polish-Russian 

border). 

Untreated Rhesus disease causes mental retardation, so can 

Rubella, cytomegalovirus and syphilis in the mother. 

Uncontrolled diabetes in some cases, can also cause 

retardation as can P KU in a mother who does not resume 

a PKU diet during pregnancy. Hypothyroidism in the infant 

can lead to mental retardation but this can be treated 

successfully if detected early enough. Exposure of a 

pregnant woman to drugs or radiation can cause mental 

retardation. Toxaemia in a pregnant woman can cause 

brain damage as can complications at the time of birth 

such as premature separation of the placenta, too rapid 

labour, asphyxia of the fetus and other kinds of birth 

trauma. There is increasing evidence that malnutrition 

in a mother during pregnancy may limit the growth of 

its mental ability. Many of these factors will be 

referred to again later in the report so it is not 

proposed to elaborate on them here. 
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PART I 

CHAPTER 2 

10\V BIRTH \'lE I GHT /S~'IALLNESS FOR GESTATIONAL AGE 

• 

Low birth weight, while it might not be regarded as part of 

morbidity in the strict sense, is frequently referred to in 

that context, since it is often associated with birth defects 

and indeed with perinatal mortality. Dowding states that -

"birth weight is generally ackno\vledged as the single most 
potent indicator of the risk of both mortality and handicap 
in the neonate."l 

Low birth weight is generally defined as weight less than 

2,500 gms (51lbs) and anything over 2,500 and under 4,SOO .gms 

(9lbs 14ozs) as normal. However, . some researchers prefer to 

make the distinction as follows: low birth weight ~ 2,500 gms; -
as 2,500 - 3,449 gms and optimal birth suboptimal birth weight 

weight as 3,500 - 4,449 gms. 
2 by Wynn and Wynn. Dowding, 

lowest weight in the optimum 

ranges from 3,000 - 4,449 gms 

This is the classification used 

however, takes 3,000 gms as the 
range so that her optimum 

(61bs lOozs- 9lbs 14ozs). 3 

It may be useful here to distinguish a number of terms. A 

newborn baby may be of low birth weight either because of 

retar~ed intrauterine growth or because it was born prematurely. 

A baby born at 37/38 to 41 weeks is regarded as a term baby. 

When it is born earlier than 37 or 38 weeks, it is regarded 

as pre-term or premature. Gestational age refers to the 
number of days between the first day of the last menstrual 

period and the time of birth (in practice it can sometimes 
b.e difficult to ascertain this precisely). If .. the \ieight 

of a fetus is not appropriate for ~ts gestational age, 

then it ·is known as small for g·estational age (SGA) 

or small-for-dates (SFD). 
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Thus a baby of 38 weeks gestational age and birth wei~ht of 

2,500 gms would be full term but sma~l for gestational age. 

On the other hand, a baby of 35 weeks gestational age and 

2,500 gms weight would be preterm but appropriate weight for 

gestational age. 

There is abundant evidence of the higher morbidity and mort

ality associated.with low birth weight. The recent Shortt . 

report in Britain states -

"the overwhelming importance of birthweight was stressed 
again and again in evidence and shown ·graphically in data 
from Greater Manchester, perinatal mortality falling from 
over 900 per 1,000 births of less than 1,000 gms to about 
3 per l,0004in babies weighing between 4,000 gms and 
4,500 gms." 

Again, Kirke stresses -

"Of all the factors affecting perinatal mortali.ty, the 
key influences are low birth weight and preterm labour 
which are closely inter-related. Factors such as maternal 
age, parity and social class are believed to affect 
rnortal~ty largely.through5e£fects on birth weight an~ 
gestat1onal maturity." 

Alberman6 found that in · England in 1976, births weighing 

2,500 gms or less, accounted for 61% of all perinatal deaths 

but only 7% of total births. The English Office of Population 

Censuses and Surveys in ·their estimates for 1978 for .England 

and Wales, found that babies weighing less than 2,500 gms 

formed only 7% of all live and still births but over 55 per 

cent of the stillbirths and infant deaths. 27 The estimated 

mortality and live births for 1978 for each _category of birth 

weight are given in the table (see overleaf) • 
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• 

TABLE 1 
28 . 

I Mortality and estimated live births by birthweight, 1978 England and Wales 
• 

All 2,500 1,500 1,501- 2,001-
weights and under and under 2,000 2,500 

2,501-
3,000 

3,001-
3,500 

3,501- 4,001 
4,000 and over 

Nwnbers · 

Stillbirths 5,107 3,323 1,708 852 763 776 577 315 116 
Perinatal 9,084 6,120 • 3,491 1,414 1,215 1,277 973 519 195 
Neonatal 4,890 3,176 1,997 6Zl 558 688 632 293 101 
Post-neonata1 2,564 513 109 129 275 658 856 429 108 
Infant · 7,454 3,689 2,106 750 833 1,346 1,488 722 209 

Estiraated 
live births 596,418 39,017 4,443 7,229 27,345 120,706 236,447 155,918 44,330 

Rates 

Stillbirths • 8 
Perinatal t 15 
Neonata1 t 8 
Post-neonatal t 4 
Infant t 12 

• 

• Per 1000 total births 
t Per 1000 live births 

78 278 
145 568 

81 449 
13 25 
95 474 

105 27 6 2 2 
175 43 11 4 3 

86 20 6 3 z 
18 10 5 4 3 

104 30 11 6 5 

• 

Alberman has shown that there was little variation in England 

in the proportion of low birth weight births between 1966 and 
1975. However, she shows that the neonatal death rate of such 

babies has fallen sharply, 

Deaths/ 
1000 

"So that we now have an increasing proportion of survivors 
of low birth weight although even now the 9neonatal mortality 
of those 2,500 gms or less is nearly 10%" 

TABLE 2 10 
1st Month Deaths per 1000 Livebirths <2S01G-E.&W 

120 

110 -

100 - • 

·--l----~ 

0 
1966 1968 1970 1972 1974 1975 

• 

Figure 2. Neonatal Mortality Rate for Live Births Under 2501 gm. 

England and Wales. 1966-1975. GJ = England only. Source: Department 

of Health and Social Security. • var1.ous years. 
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It should be noted here that Alberman is talking of neonatal 

deaths (i.e. deaths in the first month of life) while this 

present study is concerned mainly with deaths up to seven days 

after birth. Ho1~ever, by far the greatest proportion of nee

natal deaths occur in this first seven day period so the trend 

would be roughly the same for perinatal deaths. 

WHO data show a strong association between birth weight and 

perinatal mortality in seven countries which were studied. The 

data refer to the year 1973. 

Hungary 

Cuba 

United States (part) 
Austria 

Japan 

New Zealand 

Sweden . 

TABLE 3 

Percent low 
weight births 

(less than 2,500g) 
among total births 

10.8 

.10. 8 

6.0 

5.7 

5.3 
5. 2 . 

3.9 

Total perinatal 
mortality rate 

(all birth 
weights) 

29.1 

26.9 

14.9 
21.4 

17.0 

17.3 

12.6 

Wynn and Wynn12 show comparative figures for mortality rates in 

different birth weight groups in Sweden, Britain and Scotland. 

The data again bear out the strong association between birth 
weight and perinatal mortality. (see overleaf- Table 4). 
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TABLE 4 

PERINATAL ~IORTALITY BY BIRTHWEIGHT: SWEDEN, BRITAIN AND SCOTLA1~D13 

109,410 Swedish, 57,782 Scottish and 

16,792 British live and stillbirths 

Birthweight range Perinatal mortality 

deaths per 1000 still an·d live births 

Imperial Weight Sweden(!) Britain(Z) Scot1and(3) 
1973 1970 1974 

than 1499 less than 3lb 4oz 602.6 ? 674.6 • 

to 1999 3lb Soz - 4lb 6oz 211.5 260.9 237.3 . 

to 2499 4lb 7oz - Slb Boz 61.6 69.1 64.5 

to 2999 Slb Boz - 6lb 9oz 15.4 18.0 13.4 

to 3499 6lbl0oz - 7lblloz 5.0 6.7 6.9 

to 3999 7lb12oz - 8lbl3oz* 3.3 4.2 4.6 

to 4499 8lbl4oz - 9lbl4oz* 3.1 ? 2.8 • 

to 4999 9lbl5oz - lllbOoz 4.2 ? 5.8 • 

~optimum range for survival 

It .. must be remembered that low birth weight and pre-term delivery 

are closely inter-related since many babies who are of low birth 

weight are born prematurely. It is sometimes difficult to say 

which is cause and effect here. 

A variety of factors have been shown 

low birth 

to be associated with 

weight: these. include 

the 
social production of an infant of 

and biological factors and 

with the mother -and fetus. 

factors more specifically associated 

14 The British Births Survey (1970) found a social class gradient 

for birth weight. The mean birthweight for Social Class I and II 

was 3,377 gms; for Class III 3,356 gms; for IV and V 3,264 gms 

and for unsupported mothers 3,171 gms. In the distribution of 

the length of gestation, the lower social group tended to have a 

flatter curve with a higher proportion of births occuring between 

about 36 to 38 weeks gestation. 
' 



-33-

Wynn and Wynn present figures for low birth weight by social 

class in Britain which ·show a similar trend as follows: 

TABLE 5 

15 
LOl~ BIRTH\VEIGHT BY SOCIAL CLASS: BRITAIN 1970(18) 

·sac ial Class 

I & II 
. I I I 

IV & V 
Single, widowed, 

divorced, etc. 

16,815 births 

Percentage 

2500g or less 

4.5 

5.6 

8.2 

9.5 

Percentage 

3000 g or less 

19.0 

23.7 

27.3 

33.3 

A similar gradient was noted by Dowding in her Dublin study. 

"The proportion of low and suboptimal birth weights i .ncreased 
substantially as social class fell. This was reflected in a 
smaller proportion of optimal - birthweight babies born in 
lower social classes.'' 

Mean weights for social groups are given in the table below: 

TABLE 6 

16 

TABLE II -Mean weights with standard Dowding 198117 
errors for social and birth order grou11S 

Social 
group· 

1 
2 
3 
4 
5 
6 
7 
8 

Mean 
weight+SE 

(g)-

3546+15 -3544+10 -3547+10 -3492+ 7 -3461+12 -3403+15 -3382+17 -3277+14 -

Birth 
order 

1 
2 
3. 
4 
5 
6 
7 

Mean 
weight+SE 

(g)-

3370+ 7 -3495.+ 8 -3522+ 9 -3555+12 -3556+18 -3562+26 -3498+21 -

.. 
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Do,~ding found a birth weight gradient for birth order also. 

"The occurence of both low and suboptimal birth weights 
showed a clear and consistent U-shaped trend with birth 
order. Both weight categories. occurred with highest 
frequency in first and highest order births - optimal 
weight showed a reverse trend. The frequency was low in 
first births, at a maximum in second births, slightly 
lower in third and fourth, followed by a steep decline 
to a value below that for the first birth among the · 
highest order births."l8 

Later however, Dowding found that with analysis, the effect of 

social group explained 81% to 99% of variation within each of 
19 the birth borders. 

The British Births Survey found a weight gradient according to 

maternal height. The smallest mothers tended to have the smallest 

babies, the mean birth weights being 3,163 for babies of mothers 

less than 62 inches in height: 3,311 gms for mothers 62-64 inches 

and 3,414 for the babies of the tallest mothers of 65 . inches and 
20 over. 

Birth weight in the British Births Survey also varied by maternal 

age -

"the mothers in the age range 25 to 34 years had larger babies 
than those who were younger or older. The distribution of 
the length of gestation of the 14 to 19 year old mothers 
sholied that compared with the mothers aged 25 to 29, they had 
a higher proportion of immature babies and a higher proportion 
of postmature babies; whereas mothers aged 35 years and over 
had a lower proportion of postmatu.re babies. "21 

The British Birth Survey also found that the mean birth weight of 

babies of mothers who smoked was 3,200 gms and of those who never 

smoked was 3,376 grns. Data on length of gestation combined with 
• 

birth weight showed that the effect on birthweight was fairly 

uniform at ·all stages, thus the babies tended always to be small 

for dates, whatever the length of pregnancy when they were born. 22 

However, it is important to point out that the~e figures refer 

only to mothers who stated that they had never smoked and those 

who admitted smoking at the time of birth. 37 

' 
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The above figures refer to the British Births Survey of 1970 

which \~as an analysis of all births occuring in England, 

Scotland, Wales and Northern Ireland in the week 5th to 11th 

of April 1970 - a total of 17,196. A similar surv~y (but with 

the exclusion of Northern Ireland) took place in 1958. 23 , 24 

A detailed analysis of low birth weight in term infants and 

factors associated with it was done in this early cohort of 

births by Fedrick and Adelstein25 at the University of Oxford. 

The trends they found were similar to those given above on the 

1970 cohort of births. After exclusion· of macerated stillbirths 

and infants with lethal congenital defects, 468 infants of 259 

days or more gestation ·and a birth weight which was less than 

2500 gms were identified. These mothers and their pregnancies 

were compared with the population of 16,994 .singleton births-

There was a marked excess (P<0.003) of low birth weight at 

term in primiparae and this accounted for a seemingly high rate 

in young women. With social class, there was a very clear · 

trend: the rates in social classes IV and V were some 70 per 

cent greater than those in ·classes I and II. Low birth weight 

was almost three times more common in shorter women (less than 

62 inches or 1.57m) than in taller women (more than 65 inches or 

1.67m). Similarly, women who weighed less than 50.8 kg (8 stone) 
. 

at the start of pregnancy were over twice as likely to be 

delivered at term of a low birth weight infant than those who 

weighed more than 57.2 kg (9 stone). 

The incidence of low birth weight a·t term was related to the 

smoking habit of th~ mother at the start of the pregnancy and 

was particularly high if she smoked in excess of 10 cigarettes 

a day. Although women who smoked were in general lighter than 

non-smokers, both factors were independently associated with low 

birth weight at t~rm. 

In relation to the past obstetric history of the mother, there 

was a striking excess of previous low birth weight livebirths 

(p~O.OOOOl). The study found that a woman of parity 3 whose 

previous deliveries had all been low weight livebirths had ten 

times the risk of delivery at term of a low birth weight infant 
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than had a woman of the same parity with no previous low birth 

\veight births. 

There was also a striking excess of low birth weight infants in 

mothers \vith severe tox·aemia (P <0.0001). There \vas also an 

excess of these infants in women with uncla.ssified proteinuria 

(P<O.OS) but there was no association with mild toxaemia or 
. 1 h . 26 essen·tla ypertens1on. 

·In addition to the higher rate of perinatal mortality among 

babies of low birth weight, there is also evidence of a greater 

incidence of morbidity among those who survive. 

The British Births Survey 1970 found that cerebral irritation 

and fits tended to occur among smaller babies and were associated 

with a higher mortality. (Cerebral irritation is often diagnosed 

by cerebral signs such as fisting or staring). Figures relating 

to this are given in the table below: 

TABLE 7 

Table 7.1 Number and proportion of infants with fits 
according to birthweight and survival - all 
singleton births 

British Births Survey 197027 

2,500g or less -4,000g Over 4,000g Total 

"Ce.re b ral" 

Irritation Number % Number % Number % Number 

\\ith fits 
Died 10 
Survived 10 

lVi thout fits 
Died 100 

Survived 915 

Total 1,035 

1.0 5 

1.0 36 

9.7 41 

88.4 14,077 

(0.04.) 0 

0.3 11 

0.3 

99.4 

3 

1,366 

100.1 14,159 100.0 1,380 

* 

t 
Includes 19 where birthweight was not known 

Includes 2 where birthweight was not known 

o · Includes 17 where birthweight· was not known 

- 15 

0.8 57 

0.1 

0.3 

0.2 146+ 0.9 

9 9 • 0 1 6 ' 3 7 5° 9 8 • 7 

100.0 16,593* 100.0 
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T.i\BLE 7 con t 'd 

Table 7.2 Number and proportion of infants who developed 
''cerebral signs" according to b i rth\A/e igh t and 
survival - all singleton births 

British Births Survey 197028 

2,500g or less -4,000g Over 4,000g Total 
''Cerebral" 

Irritation Number 

lvi th "cere.

bral" .signs · . 
I 

% Number Number % Number q 
0 

Died 10 

Survived 43 

1.0 

4.2 

11 

188 

0.1 

1.3 

2 

31 

0.1 

2.2 . 

23 

262 

0.1 

1.6 

\vi thout 
''cerebral" 

• s1gns 

9.7 35 1 0.1 . 138t 0.8 Died 
Survived 

100 

882 85.2 13,925 

0.2 

98.3 1,346 97.5 16,170° 97.5 

Total 1,035 . 100.1 14,159 99.9 1,380 99.9 16,593*100.0 

* Includes 19 where birthweight was not known 
- Includes 2 where birthweight was not known 
0 Includes 17 where birthweight was not known 

Jaundice is the commonest and most easily observable condition 

occuring during the neonatal period. Sometimes. synthetic vitamin K 

is given to babies · after birth and jaundice is sometimes found in 

association with this. The British Births Survey 1970 found that 

regardless of whether vitamin K is given or not, jaundice is much 

more common among babies weighing less than 2, soo· gms. Figures 

relating. to this are shown in Table 8 (see overleaf). 
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TABLE 8 • 

Jaundice - Effect of birthweight and use of Vitamin K - Singleton Survivors 

British Births Survey 197029 

Birthweight . With Vitamin JC Without Vitamin X Total 
. 

With Total \ with With Total \ with With Total j_aundice .jaundice jaundice jaundice jaundice 

i,OOOg or less 2 2 100 - 2 - z 4 

- 2,SOOg 205 446 46.0 158 475 33.3 363 921 
- 4,000g 645 3,097 20.8 1,956 11,016 17.8 2,601 14,113 

• 

over 4,000g 39 279 14.0 148 1,098 13.5 187 1,377 

No information 1 6 16.7 3 11 27.3 4 17 

Total 892 3,830 23.3 2,265 12,602 18.0 3,157 16,432 
. 

Infection is an ever present and worrying hazard of the newborn. 

The British Births Survey 1970 found nevertheless that 88 per 
cent of the children were free of minor infections during the 

. 
week following birth and 99.7 per cent had no major infection 
(excluding lower respiratory infection). Minor .infections would 
be such things as umbilical infection and sticky eyes. Major 
infections would be meningitis, septicaemia and urinary 

infections. Lower respiratory infections such as pneumonia, 

were included in .this study under breathing difficulties and are 

dealt with separately later. The following table (see overleaf) 
shows that both major and minor infections occurred more 

• 

frequently among the smaller and larger babies rather than those 
of average size. 

• 

\ 

so 
39.4 

18.4 
13.6 

23.5 

19.2 
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TABLE 9 

Incidence of minor and major infection by birthweight -
all singleton survivors 

British Births Survey 197o30 

• 

Minor Infections Major Infections 
• . 

Total Total 
I 

With Without Number ' With Without Number 

Less than l,OOOg 2 2 4 - - 4 4 

- 2,500g 93 828 921 10.1 5 916 921 

- 4 ,OOOg · 1,204 12,909 14,113 8.5 30 14,083 14,113 

4,000g + 157 1,220 1,377 11.4 7 1,370 1,377 
Not known 2 15 17 11.8 - 17 17 

• 

Total 1,458 14,974 16,432 8.9 42 16,390 16,432 
. I . . 

f 

-
0. 5 

o. 2 

0.5 

-

0.3 

Disorders of respiration are among the most serious conditions 

in the neonate. The British Births 1970 study found that the 
proportion of chi.ldren with such disorders was much higher among 

those weighing 2,500 gms or less than among the heavier babies, 

one third of the small babies with such conditions dying within 
the first week of life compared to 1 in 100 of those without. 
The table below shows the age of the babies who died, according 

to their birthweight. Seventy-nine per cent of these weighing 
2,500 gms or less and 67 per cent of the heavier babies died 
within the first twenty fotir hours of life, the majority not 
survivi~g 6 hours. 

• 

. 
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as follo\vS: 

TABLE 11 

Neonatal Death Rate by Birthweight and Gestation 

Yerushalmy 1965 34 

Group 

1 
2 
3 
4 
5 

Total 

Birth \'/eight 
(grammes) 

<1500 
1501-2500 
1501-2500 

:>2500 
/2500 

-

Gestation 
(weeks) 

All 
<37 

37+ 
<37 

37 
-

Neonatal death 
rate per 100 
live birt.hs 

72.6 
13.8 

5.0 
1.5 
0.4 
1.18 

From this table, it can be seen that there is a strong gradient 

in neonatal mortality from very high among the very small 

prematures to lowest among the full grown neonates in group 5. 

The incidence of congenital anomalies diagnosed before the 

infants were 1 year old, also differs in the five groups. 

Again, the smallest infants in group ·r are the most · often 

affected, the infants in group 2 however, are somewhat better 

off than infants in group 3 with low pirth weight but a larger 

gestation period. The incidence of congenital anomalies in 

group 4 does not diverge much from that among children in the 

most favourable group 5, which was of normal birth weight 
35 and gestational ~ge. 

. 36 
B.J. van den Berg gives a further analysis of the data as 

follOliS: 

"The groups 2 and 3, both including infants weighing between 
1501 and 2500g but differing in gestational age, were chosen 
for further study by reclassifying them according to length . 
of gestation in four4 ~uartiles with equal numbers, and adjust
ing for birth weight . The four quartiles thus have equal 
birth weight distributions but vary widely in length of gest
ation; the mean birth weight in each of the groups wa·s close 
to 2,250g, while the mean length of gestation in the four 
quartiles was 34.1 weeks, 36.0 weeks, 33.0 weeks, and 40.5 
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weeks respectively. This last quartile represents those 
with the slowest rat~ of intrauterine growth. 

This classification. accentuates the differences in prognosis 
of low-birth-weight infants. Those with short gestation were 
growing well in utero but due to premature delivery had the 
mo$t difficulties in adaption to extrauterine life expressed 
in high neonatal mortality, and survivors ne~ded longer 
hospitalization and special supportive medical care. However, 
as soon as they overcame their initail problems they generally 
had satisfactory·growth. The infants with slow intrauterine 
growth were different in that· they generally had less problems 
immediately after birth, needed less special care, and needed 
shorter hospitalization. Among them, however, was the 
highest proportion of infants with severe congenital anomalies; 
this '"as found to be five times higher than among infants in 
the short gestation . quartile.'' 37 

Cussen et al. in their study of cerebral palsy in the Southern 

Health Board area, found that, 

"lo\v birth weight which occurred in approximately 7% of the 
population of the area, contributed to 35% of the cerebral 
palsy groups. While small for · gestational age (SGA), babies 
form one third of the low birth weight population of the 
area they constitute nearly SO% of the low birth weight CP 
groups." 3~ 

In a study of children born with CP in Western Australia between 

1966 and 1975, Dale and Stan1ey39 found an significant association 

between CP and being small for gestational age (SGA). Infants 

were classified as SGA (reflecting poor intrauterine growt~ if 
their birthweights were 2SD or more below the mean birthweight 

for gestation of the total population of West Australian infants. 

Many more cases (17.8%) than controls (2.9%) were small for 

gestational age (p<O.OOl). 

Reference has already been made (Chpt. 1 p.20) to the association 
. 

between fetal growth retardation, decreasing gestational age and 

CP in Sweden as outlined by Prof. Hagberg. Reference has also 

been made previously (Chpt. 1 p. 20) to the fact that Prof. Polani 

working in England has emphasised the importance of prematurity 

as distinct from birth weight in association with CP, particularly 
diplegia. 
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.While an attempt has been made in this -section to outline the 

factors which are associated with low birth weight, and/or 

prematurity, caution is needed in deducing causality. Some 

congenital defects found in association with either of these 

factors may themselves be the result of a third factor, e.g. 

a prior infection. Similarly, smoking in itself may not be a 

main causal factor but may be associated with other predisposing 

maternal characteristics. The issue of smoking will be dealth 

\vith ·in more detail later in this study. 

Polani (1974) quotes data showing that 

"in our society (England) and in the recent past, some 40% 
of birthweight variation could be attributed to genetic 
influences, half of them residing in the fetus and the 
other half emanating from the mother. Conversely, about 
60% of the variation could result from the environment in 
which the fetus grows. A good deal of this is dictated 
by maternal health and nutrition in general, in which the 
variation can also be · detected from pregnancy to pregnancy 
but the greatest effect on fetal weight is from the special 
intrauterine environment itself, with minor contributions 
from parity and from the mother's age. It is obvious that 
some of these influences derive from the transmission of 
the sociocultural environment to the mother. It can be seen 
that the paternal contribution to birth weight is mediated 
through his contribution to the fetus's autosomal gene·s 
and sex." 40 

Whether or not all authorities would agree that particular 

influences on birth weight can be giv·en such exact statistical 

weighting, . it would appear that birth weight is an important . 

factor to be considered in looking at perinatal mortality and 

morbidity. One cannot say that low birth weight or smallness 

for gestational age ir1 itsel.f is a cause for concern except 

in so far as it is associated with morbidity or mortality either 

in the perinatal period or subsequently. Dr. Ounsted41 has pointed out 
• 

that where mothers are well fed, smallness for dates is not 

necessarily ominous if the mother habitually bears small . for dates 

babies. This is probably due to factors intrinsic to the mother 

such as small maternal size. Dr. Ounsted's conclusion points to 

the fact that all small for dates babies · cannot be lumped together 

as a homogeneous group and suggests that the longterm outcome for 

such infants depends on the specific factors giving rise to the 

situation as well as the environment to which such infants are 
exposed afterwards. 
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PART I 

CHAPTER 3 

PERINATAL MORTALITY AND MORBIDITY: 
TRENDS IN IRELAND AND SOME OTHER COUNTRIES 

It is difficult to get an accurate. up-to~date picture of 

perinatal mortality and morbidity in Ireland. This is 

particularly true in relation to the latter though the position 

should be considerably improved when the new Birt~ Certificate 

Form issued by the Department of Health comes into widespread 

use. 

The latest date for which a perinatal mo~tality rate for the 

country· as a whole is available is 1976. This shows a perinatal 

mortality rate (fetal deaths at or over 28 weeks gestation 

together with deaths of live born infants aged under 1 week per 

1,000 live and still births) of 19.7 per 1,000. 1 This contrasts 

with 22.8 per 1,000 in 1971 and 36.1 per 1,000 in 1961. 2 

Perinatal mortality is often subdivided into late fetal mortality 

(death of a fetus over _ 28 weeks gestation) and early neonatal 
. 

mortality (death of a live born infant within the first "7 days 

of life). Figures for Ireland for 1976 show a late fetal 

mortality rate of 11.2 (per 1,000 live births plus late ·fetal 

deaths) and an early neonatal mortality rate of 8.7 (per 1,000 

live births) 3 . 

A more recent figure has been calculated by Stronge4 for 1979 but 

this refers only to births which took place in units under the 

supervision of members of the Institute of Obstetricians and 

Gynaecologists of the Royal College of Physicians of Ireland. 

This survey however, covered births from 25 hospitals and 90 per 

cent of all births for the year. Stronge found a perinatal 

mortality rate for this group of 15.6 per 1,000 births. This 

would represent a considerable drop on the national figure of 

19.7, given above for 1976 but there is no guarantee that, had 
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the other ten per cent of births for 1979 been included, that 

the lower figure would have been achieved. Given the time lag 

between births in any year and the actual publication of figures 

on a national basis it will be a few more years before a check 

can be made to see if and by .how much the national perinatal 

mortality rate has dropped. For this reason for purposes of 

comparison in this study, the ·earlier 1976 national figure is 

being used. 

While the figures for perinatal mortality for 1976, 1971 and 1961 

quoted above, . show a considerable improvement between 1961 and 

1976, comparisons with some other European countries leave no 

room for complacency. Such comparisons, while -useful and 

necessary as a monitoring exercise, must be made with caution 

since differences in -definitions of terms and manner in which 

statistics are gathered can affec~ the validity of comparisons. 

The difficulties besetting international comparison of perinatal 

mortality are discussed in Kirke and Brannick (1981) 5 and will 

· be just mentioned briefly here. · 

There is lack of agreement on the viability criteria used to 

differentiate between live births and fetal deaths. According 

to WHO definitions, any baby born showing any sign of life, 

irrespective of the duration and gestation, should be counted 

as a live birth, with the result that in some countries, upto 

one third of perinatal mortality is accounted for by live born 

babies-born before 28 weeks of gestation. 6 In other countries, 

fetuses have to meet sp.ecific criteria of viability to be 

registered either as live born or as stillborn. Similarly, 

while most countries including Ireland, use the criterion of 

28 or more completed weeks of gestational age to determine late 

fetal death as opposed to abortion, Italy and France use 26 weeks 

or more. 7 This can inflate the late fetal morality rate in 
these countries. 

Accord~ng to the United Nations Demographic Year Book 1977, the 

national statistics on late fetal deaths are believed to be 

either incomplete or of unknown reliability for a number of 

countries including Belgium, Finland, Ireland, Norther Ireland 



-46-

and Sweden. 8 However, Kirke and Brannick conclude that though 

"there is clearly an urgent need for a factual assessment 
of the degree of completeness of reporting of late fetal 
deaths in this country"9 - "the slow but steady fall in 
Irish late fetal mortality rates since 1966 and the 
similarity of the secular trends to those of our U.K. 
neighbours, suggests that there is no gross under-reporting 
of such deaths at the national level."l0 

Another factor of relevance to comparability of data is the 

fact that in France, live born babies who die before the birth 

is registered are excluded from the infant mortality statistics. 

Similarly, in Japan, a substantial proportion of first day deaths 

are registered as late fetal deaths. 

"These practices tend to inflate the late fetal mortality 
rate in these countries and reduce the neonatal mortality 
rate. The problem is overcome to some extent by using the 
overall perinatal mortality rate for comparison purposes." 

With the above provisos in mind, Kirke and Brannick found that 

the general conclusion from authors who had examined perinatal 

and infant mortality statistics, would seem to be that, 

''the variations between these countries (all European countries 
excluding Spain/Portugal and with the addition of Japan) in 
definitions, registration practices and statistical procedures, 
are not generally sufficient to alter to any significant 
extent, the relative positions in the perinatal and infant 
mortality ratings."l2 

Taking into account the limitations mentioned above, the following 

table (see overleaf) gi,res an indication of Ireland's relative 

position among a number of countries in terms of perinatal 

mortality. 
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TABLE 12 

Perinatal Mortality Rates (deaths per 1,000 live births) in 
selected countries 1976 . 

1976 

Sweden 10.7 
Finland 12.0 
Denmark 12.7 
Netherlands 14.5 
Japan 14.8 
West Germany 17.2 
England and Wales 17.9 
Luxembourg 18.1 
Belgium 18.2 
France* 18.3 
Scotland 18.5 
Ireland 20.0 
Northern Ireland 22.5 
Italy 22.6 

* 1975 

** 1965-76 

Percentage fall 
in mortality 

1966-76 1970-76 

44 35 
45 30 
42 29 
36 23 
52 32 
38 36 
33 25 
22 27 
34 22 
34 23 
38 27 
31 19 
28 20 
39** 29 

13 

The small discrepancy between the Irish rate of 20 given in this 

table and the 19.7 mentioned previously can be explained by the 

fact that while it is normal practice in most countries including 

Ireland to base the perinatal and late fetal mortality rates on 

the total number of births (live births plus late fetal deaths) 

the rates in this table - have been calculated according to the 

liliO practice of relating deaths to live births only in order to 

facilitate international comparison. 
0 

It can be seen from this table that among the countries shown, 

only Northern Ireland and Italy have perinatal mortality rates 

higher than ours. England and Wales (17.9) and Scotland (18.5) 

have rates just slightly lower than the Irish rate while Sweden 

with 10.7 is just over half the Irish rate. Finland, Denmark, 

the Netherlands and Japan also have rates considerably below the 

Irish rate. 
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Kirke and Brannick found that, 

"perinatal mortality fell less rapidly in Ireland and 
Northern Ireland than in England and Wales and Scotland, 14 both between 1966 and 1976 and between 1970 and 1976." 

In order to locate the point at which deaths are occuring, it 

is usual to break the overall perinatal figure into late fetal 

deaths and early neonatal or first week deaths. 

Ireland in 1976, had a late fetal mortality rate of 11.3 as 

was mentioned earlier. Bearing in mind that comparisons of late 

fetal deaths are more fraught with difficulties than are 

comparisons of overall perinatal deaths or infant deaths, the 

table below gives a indication of Ireland's relative position 

on late fetal mortality in 1976. 

TABLE 13 

Late Fetal Mortality Rates (deaths per 1,000 live births) 
selected countries 1976 

S\veden 
Finland 
Denmark 
West Germany 
Netherlands 
Luxembourg 
Belgium 
Japan 
Scotland 
England and Wales 
Italy 
Northern Ireland 
France* 
Ireland 

*1975 

1976 

5.5 
5.6 
6.6 
7.4 
8.1 
8.7 
9.0 
9.7 
9.7 
9.8 

10.3 
10.5 
11.0 
11.3 

Percentage fall 
in mortality 

1966-76 

45 
46 
33 
38 
38 
19 
33 
57 
41 
37 
48 
37 
28 
29 

1970-76 

35 
30 
22 
20 
25 
10 
17 
36 
31 
25 
34 
28 
19 
19 

. 15 
1n 

It can be seen from the table that Ireland's late fetal mortality 

rate was the highest of any of the countries surveyed. Excluding 

Luxembourg, Ireland experienced the second smallest fall in 



-49-

mortality between 1966 and 1976, but since 1970 the fall in 

. the mortality rate has been similar to that in many other 

countries. 

Infant mortality in Ireland in 1976 was 15.5 per 1,000 live 

births. Comparative figures from other countries are given 

in the table below: 

TABLE 14 

Infant 1\Iortality· Rates (deaths per 1,000 l .ive births) in 
selected countries, 1976.16 

Sweden 
Japan 
Finland 
Denmark 
Netherlands 
France 
England and \Vales 
Scotland 
Belgium 
Ireland 
West Germany 
Luxembourg 
Northern Ireland 
Italy 

1976 

8.3 
9.3 
9.9 

10.1 
10.7 
11.3 
14.3 
14.8 
15.3 
15.5 
1·7. 4 
17.9 
18.3 
19.2 

Percentage fall 
in mortality 

1960-76 1970-76 

so 25 
70 29 
53 25 
53 29 
35 16 
59 38 
34 21 
44 24 
51 25 
47 21 
49 25 
43 28 
33 20 
56 35 

The ranking of the countries is fairly si~ilar to that for 

perinatal mortality. · Ireland has a slightly higher rate than 
England and Wales and Scotland but a lower rate than West Germany, 

Luxembourg, Northern Ireland and Italy. The main difference in 
the ranking is that Germany was ranked sixth of the fourteen 

countries for perinatal mortality and eleventh for infant 

mortality. Ireland's reductions in infant mortality of 47% 

between 1966 and 1970 and of 21% between 1970 and 1976, are less 

than the reductions in the countries with the lowest infant 

mortality rates, i.e. Sweden, Japan, Finland and Denmark. 
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According to Kirke and Brannick, deaths during the neonatal 

period account for approximately 70% of infant deaths in these 

countries today; about 85% of neonatal deaths are concentrated 

in the first week of life, the higher proportion occuring during 

the first 24 hours. 17 Kirke and Brannick present a table showing 

neonatal mortality rates in selected countries, 1976. The table 

is· given belo\v: 

TABLE 15 

·Neonatal ~ort.ality Rates (deaths per 1,000 live births) in 
selected countries, 1976. 18 

S\veden 
Japan 
France 
Denmark 
Finland 
Netherlands 
England and Wales 
Scotland 
Ireland 
Belgium 
\'lest Germany 
Luxembourg 
Northern Ireland 
Italy 

' 1976 

6.2 
6.4 
6.9 
7.3 
7.6 
7. 7 
9.7 

10.3 
10.4 
10.7 
11.9 
12.5 
13.3 
14.8 

Percentage fall 
in mortality 

1960-76 1970-76 

55 
62 
61 . 
ss 
47 
36 
37 
44 
49 
48 
50 

not available 
34 
38 

32 
26 
45 
34 
28 
19 
21 
20 
19 
25 
35 
26 
16 
27 

It can be noted that Ireland in 1976 had a neonatal mortality 

rate of 10.4. The trends in this table· are similar to those 

for infant mortality in Table 15 above. 
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Kirke and Brannick also present a table on post-neonatal 

mortality as given below: 

TABLE 16 

Post-neonatal Mortality Rates (deaths per 1,000 live births) 
in selected countries, 1976.19 

Sweden 
Finland 
Denmark 
Netherlands 
Japan 
France 
Italy 
Scotland 
Belgium 
England and Wales 
Northern Ireland 
Ireland 
Luxembourg 
West Germany 

Percentage fall 
in mortality 

1976 1960-76 1970-76 

2.0 29 
2.3 66 
2.9 46 
3.0 33 
3.0 78 
4.4 ss 
4.5 78 
4.5 44 
4.6 57 
4.6 27 
5.0 31 
5.1 43 
5.4 not available 
5.5 44 

+5 
15 

9 
6 

25 
21 · 
51 
34 
33 
22 
30 
24 
33 
+6 

This table shows Ireland with a post-neonatal mortality rate in 

1976 of 5.1. Again, Sweden, Finland, Denmark, the Netherlands 

and ~apan have the lowest rates, though Sweden did register a 

slight increase in the 1970-76 period. 

Kirke and Br~nnick conclude, 

"that it is clear from these findings that there has been a 
definite decline in perinatal and infant mortality in all 
the countries included in this study. Ireland's ranking 
for perinatal and infant mortality among these countries 
has not changed very much over the period examined. Like 
Britain, however, we have not kept pace with the rate of 
decline in mortality in many of the countries .. studied, 20 notably the Scandinavian countries and Japan. 

The 1976 figures have been used for purposes of international 

comparison. More recent figures have been published by the 
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Department of Health. 21 These give an infant mortality rate for 

1979 of 12.4 per 1,000 births registered as compared to 15.5 

in 1976. 22 The neonatal rate mortality rate for 1979 was 8.2 as 

compared to 10.4 in 1976. 23 These show encouraging signs of a 

continuing drop. 

Perinatal Morbidity 

Attempts to get an overall view of perinatal morbidity in Ireland 

are virtually impossible since no national statistics in this 

area are available at present. As mentioned earlier, the intro

duction of the new Birth Registration Form should improve the 

situation but it will be some time before this form is in nation

wide use and the information from it collected and analysed. In 

the meantime, it is not possible to draw any conclusions about 

the incidence of some defects on a national basis. 

However, some studies have been done either in partict1lar health 

board areas or in particular hospitals, groups of hospitals or 

groups of countries and these provide some interim indications 

as to what the picture might be like. Their limitations as a 

data base for planning are obvious. Birth defects can have a 

regional variation, the type of obstetric facilities available 

can vary from country to country, the socio-economic group from 

which particular hospitals draw their clientele can differ. 

Such limitations invalidate the drawing of inferences from 

selected groups to a national level. It also hampers the drawing 

of comparisons with incidence figures in other countries. With 

these reservations in mind, some,if limited information available, 

on perinatal morbidity in Ireland, is presented overleaf. 

It is proposed to start with causes of perinatal mortality since 

these may give pointers to causes of morbidity in those who survive. 

' 
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Kirke has compiled a table using CSO and WHO data which shows 

the causes of early neonatal mortality (first week deaths) in 

Ireland, England and Wales and Sweden during 1974-75. The 

table is reproduced belo\~. 

TABLE 17 

Causes of early neonatal mortality (first week deaths) in 
Ireland, England and Wales and Sweden '%.ring 1974-1975. 
Mortality rates per 1,000 live bi~ths. 

Groups of causes 
and ICD Code 

Congenital malformations 
(Al26-130) 

Spina bifida 
(Al26) 

Birth injury and 
difficult labour 
(Al31) 
Conditions of placenta 
and cord 
(Al32) 
Haemolytic diseases 
of newborn 
(Al33) 
Anoxic and hypoxic 
conditions 
(Al34) 
Other causes of 
perinatal mortality 
(Al35) 

Remaining causes 

All causes 

• 

Early neonatal mortality ~ate 

Ireland England & Sweden 
Wales 

2.49 1. 86 1.43 

0. 40 0.35 0.07 

0. 70 0.77 0.99 

0. 20 0.16 0.21 

0. 2 5 0.10 0.06 

3.73 · 3.19 1.70 

2.13 2.50 1.29 

0.45 0.64 0'. 33 

9.95 9.22 6.01 

From the table it can be seen that the three commonest causes of 

death are congenital malformations, anoxic and hypoxic conditions 

and 'other causes of perinatal mortality.' The Irish incidence 

for congenital malformations of 2.49 per 1,000 live births is 

considerably higher than that for England and Wales or Sweden. 

CSO figures for 1976 show a late fetal death rate from congenital 

abnormalities of 2.3 per 1,000 total births and an early neonatal . 



1 . f h f I ? :-morta 1ty rate rorn .t e same cause o -·~~. This 
overall perinatal death rate from congenital abnormalities in 

z~ 76 
Ireland of 4.6 per 1,000 total births in 1976. J Stro~ge- in 

his study of maternity units supervised by ~embers of the 

Institute of Obstetricians and Gynaecologists of the RCPI found 

that in 1979, 34% of the perinatal deaths resulted from mal

formations. Of these 62% were anomalies of the central nervous 

system. This would give 21% of the perinatal deaths arising 

·from anomalies· of the ce-ntra.! nervous system in. the group studi.ed 

in 1979. 
• 

When the rates for congenital abnormalities in table 17 (p.S4) 

are further analysed, it can be seen that tl1e early neonatal 

mortality rate from spina bifida in Ireland in 1974/75 of 0.40 

per 1,000 live births, is almost six times the Swedish rate. 

27 
l~ynn and .l~y·nn present a comparison bet\veen deaths from s·pina 

bifida in a number of countries in the first year of life in 

1973. The figures based on WHO data do not· include babies born 

dead or who survived the first year of life. They refer to deaths 

per 10,000 births. 

T~L\BLE 18 

Deaths from spina bifida in first year, 1973 (source:WHO 1973-6) 28 

, 0.6 Japan 

0.6 Portug;tl 

0. 8 
1 

Aus t r la 

0.9 Finland 

1.0 Spain 

1.1 France 

1.1 Oen~ark 

l.S Sweden 

1.5 ItAly 

1.6 Switzerland 

Z.O Netherl~nds 

2.1 

2. 2 B~lglu• 

Z.J W~st Ger~nRny 

Enaland ~nd Wales 
Irish Republic 

Scotland 

Northern lrel~nd 
t 

Deaths per 10,000 total births 

4.2 

8.2 
9.8 

1.1 • 2 

12 .o 
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From table 18, it can be seen that the infant death rate from 

spina bifida in 1973 in Ireland was nine or more times the 

rate in Finland, France or Denmark. It is interesting to note 

that both Scotland and Northern Ireland had rates higher than 

the Irish one. 1Vynn and Wynn note that, 

"with the exception of Brittany, the only countries where 
the Celtic languages are still spoken have the highest 
casualties from these malformations and presumably, the 
largest stock of genes of Celtic origin."29 

Wynn and Wynn suggest that the explanation for this may lie partly 

in differing dietary practices in the countries. However, this 

aspect of the question will not be dwelt upon here but will be 

referred to later in the Chapter on nutrition. 

With the advent of amniocentesis, neural tube defects such as 

spina bifida 1 anencephaly and also Down's Syndrome can be 

detected in the first fe\~ months of pregnancy. In a number of 

European countries, e.g. England and Sweden, pregnancies at high 

risk can be screened for such defects and aborted where desired. 

In relation to this practice, Kirke states, 

"the fact that between 1971 and 1976, the late fetal mortality 
rate from anencephalus/spina bifida fell by 27% in England 
and Wales compared to 12% in Ireland, possibly reflects to 
some extent the different practice between the countries 
regarding the management of pregnancies at high risk of 
carrying a fetus with a neural tube defect. On the 
assumption that amniocentesis followed by selective abortion 
will not be a feature of Irish obstetric practice in the 
foreseeable future, the present differences between Ireland 
and the other study countries in perinatal mortality and 
morbidity rates from neural tube defects and Down's Syndrome 
are likely to become even more marked in the future." 30 

Since the factors which cause perinatal mortality are in many, 

though not all cases, the same as those which give rise to 

defects in survivors, it is of interest to look at some factors 

which underly perinatal mortality and at variations in these 

• 
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factors between different countries. Kirke has analysed these 

factors in a recent paper and a summary of his observations 

will be given below. 

Kirke sets the problem in this way, 

"the level of perinatal and infant mortality in a country 
reflects a wide range of biological,socio-economic and 
environmental influences extending over the entire lifetime 
of the mat~lnity population as well as the effect of health 
services." 

He then goes on to consider some biological and socio-economic 

factors known to influence perinatal and infant mortality . 
• 

It is generally found that perinatal mortality is highest at 

the extremes of maternal age - in the under 20 age group and 

the 35 plus age group. In the 1958 British Perinatal Mortality 

Survey, the perinatal mortality rate was 50% above the average 

for mothers aged 35 years and over. Office of·Population Censuses · 

& Surveys (London) figures for 1979 on infant and perinatal 

mortality, show a similar age trend as presented below in a 

table which relates to England and Wales. 

TABLE 19 

Outcome of pregnancy by age of mother in England & Wales in 197933 

Total 

England & Wales 
and elsewhere 

Stillbirths Number 5,125 
Rate* 8 

Perinatal Number 9,402 
deaths Rate* 15 

Neonatal Number 5,216 
deaths Rate - 8 

Post-neonatal Number 2,848 
deaths Rate - 4 

Infant Number 8,064 
deaths Rate - 13 

Live births Number 638,028 
Total births Number 643,153 

* per 1,000 total births 
t per 1,000 live births 

Legit- Illegit-
imate imate 

4,410 715 
8 10 

8,034 1,368 
14 19 

4,411 805 
8 12 

2,326 522 
4 8 

6,737 1,327 
12 19 

568,561 69,467 
572,971 70,182 

. . · - - - ~· - --·· -- ·····- ··- --

Age of mother (all births.) 

Under 16-19 20-24 25-29 30-34 35 and . 
16 over 

15 564 1,520. 1,593 958 475 
11 10 8 7 8 12 
46 1,133 2,864 2,837 I, 722 800 
33 19 15 13 14 21 

36 677 1,621 1,557 935 390 
26 12 8 7 7 1.0 
11 495 1,022 789 397 134 

8 9 s 4 3 4 

47 1,172 2,643 2. 346 1,332 524 
34 20 14 11 11 14 

1,376 57,767 193,209 222,102 125,664 37,910 
1,391 58,331 194.729 223,695 126,622 38,385 

• 
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• 

Analysis of figures given in the Report on Vital Statistics 197·6 

for Ireland shows that 16% of births occurred to· mothers over 35-

years but 26.3% of the late fetal deaths occurred in pregnancies 
. h. 34 1n t 1s age group. 

The figure of 16% of births in the 35 plus age group in Ireland 

in 1975 and in 1976, is higher than that found in many countries 

as can be seen in the table below: 

TABLE 20 

Percentage of live births to mothers aged 
35 years or more in selected countries, 1975 

· (in Kirke 1981) 
35 

Pe·rcentage de
crease b·et1veen 

1975 1970 and 1975 

Sweden 5.5 20 
Finland 6.7 24 
Denmark (1973) 5.1 15 
Netherlands 5.5 46 
Japan· 3.8 19 
West Germany 11.1 8 
England and Wales 5.9 25 
Luxembourg 7.8 - 32 
Belgium 6.6 37 
France (1974) 8.6 24 
Scotland 6.0 30 
Ireland 16.5 22 
Northern· Ireland 11.0 not available 
Italr~· --------------12_._6 __________ 1_3 ______ _ 

It can also be 

times the rate 

noted 

found 

that this figure of 16% is about three 

in the countries 

mortality rates, e.g. Sweden, Denmark 

with the lo"\vest 

and Finland. 

perinatal 

It would appear now that caution is needed in the interpretation 

of age effects on stillbirths and perinatality mortality in 

general. It has in the past generally been thought that the 

biological effects of ageing and of repeated pregnancies caused 

the association between older age at parity and increased risk. 

However, recent research would suggest that much of this effect 

is due to a preponderance of women already at risk for fetal loss 
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in the older age groups. Resseguie (1977) 36 for example, in 

an analysis of stillbirth data from the State of Wisconsin 

argues that the association of stillbirth with mother's age 

is an artefact of analysis rather than a reflection of genuine 

effects of age or risk. He found that when births to mothers 

of a single parity were subdivided according to the amount of 

education completed by the mother, the association between 

stillbirth rate and maternal age in each educational group 

differed substantially from others. Resseguie found it necessary 

to also take reason for postponement of birth into account. 

Resseguie suggested that mothers unusually old for parity should 

include a high proportion of women who are physiologically still

birth prone and have been unable to reach that parity earlier 

because of difficulty in conceiving or maintaining a pregnancy 

once begun. Resseguie concludes, 

"Genuine effects of age, at least until 35 years, probably do not 
contribute significantly to the variation (in stillbirth 
rates) ... the relationship bet\ieen stillbirth rate and age 
of mother within each parity is an artefact. It cannot be 
used to predict the change in risk for individual women who 37 consciously decide to postpone a pregnancy to a greater age.'' 

Another factor which appears to affect the perinatal mortality 

rate is parity (the number of previous births to the mother). 

The British Perinatal Mortality Survey (1958) found that perinatal 

mortality was 34% above the average for those having their fourth 

or later baby. 38 

Although Irish age-specific legitimate fertility rates (number 

of births during a year to marri~d women of a given age per 1,000 

married women of that age) have been falling consistently for 

most age groups since the early 1960's, Ireland still has a 

comparatively high fertility rate compared with most developed 
countries, particularly for women aged 30 and over. 

Kirke provides a table showing the percentage of live 

fourth or higher order in selected countries in 1975. 
births of 

The table 
is shown overleaf- P.61. The contrast between Ireland and other 

countries, particularly between the countries with low perinatal 

mortality rates, Sweden, Finland and Denmark is remarkable. 
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TABLE 21 

Percentage of live births of fo~rth or 39 higher order in selected countr1es, 1975 

Sweden (1974) 
Finland*(l973) 
Denmark* 
Netherlands* 
Japan*(l974) 
West Germany 
England and Wales 
Luxembourg* 
Belgium 
France (1973) 
Scotland 
Ireland* 
Northern Ireland* 
Italy 

1975 

5.1 
5. 5 
5.5 
5.6 
2.7 
8.5 
7. 7 
7. 0 
9.0 

11.1 
8. 7 

27.7 
17.8 
12.4 

Percentage de
crease between 
1970 and 1975 

11 
39 
26 
54 

7 
27 . 
35 
36 
40 
28 
41 
20 

not available 
17 

*Data for total live births: for the other 
count·ries, data are for legitimate births 
only. The figures for Sweden are for legimate 
births for 1970 and total births for 1974. 

Kirke comments, 

"while the relationship between fertility patterns and 
reproductive outcome is complex, one can say that 
countries with low levels of fertility such as the 
Scandanavian countries generally tend to have healthier 
mothers and children than those whose fertility is high 
such as Ireland and Northern Ireland. Under conditions 
of affluence, a low or a falling fertility rate probably 
represents a wish to prevent unwanted births, to plan 
wanted births at optimum times during the reproductive 
period and to limit the n.umber of very large families 
whose later members are at high perinatal risk."40 

• 

Perinatal mortality varies according to socio-economic standing. 

This would appear to be true both within countries and between 

them. The Office of Population Censuses and Surveys, London, 

in looking at the infant and perinatal mortality in England and 
Wales for 1979, found that, 

"there continues to be a distinct gradient in infant and 
perinatal mortality rates by social class, with the rates 
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for legitimate births in Social Class V approximately 
double those of Social Class I an~1 at the same level 
as those of illegitimate births." 

Kirke 42 presents a table from Kravis, Heston and Summers which 

compares the Real Gross Domestic Product per capita for 

selected countries in 1974. The table is presented below. 

TABLE ·zz 

·Real Gross domestic Product per capita* 
for sele.cte.d countries, 1974 (USA = 100)43 

Slveden 
France · 
\vest Germany · 
Denmark 
Finland 
Belgium 
Netherlands 
Japan 
United Kingdom 
Italy 
Ireland 

86.0 
77.0 
75.7 
73.1 
68.9 
68.4 
64.5 
62.6 
61.4 
48.0 
42.3 

*Real Gross Domestic Product (GDP) per 
capita = GDP per capita converted to 
dollars -at purchasing power parity and 
expressed as a ratio of U.S.A. GDP per capita . 

. 
It can be seen from the table that Ireland and Italy are 

considerably belo\v the other countries. The GDP for Sweden for 
example, is more than twice that for Ireland. ·Kirke concludes 

that an e·xamination of . this table and tables 20 and 21 above 

"suggests that there may be an associaticn between national 
wealth and infant mortality for those countries at b·oth 
extremes of the distribution - Sweden, Ireland and Italy44 but the pattern is less clear for the other· countries." 

CNS malformations 

Since the factors of maternal age, parity and socio-economic 

status appear to affect perinatal mortality, it is not surprising 

to find that they also underly many types of perinatal morbidity. 

As mentioned previously, many of the causes of perinatal mortality 
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give rise to defects in those who survive. This is particularly 

true of some of the central nervous system (CNS) defects - such 

as spina bifida and of Down's Syndrome. 

In an analysis of statistics in England, Bradshaw, Weale and 

Weatherall (1980) 45 found that since 1972 there has been a 

decline in the numbers of children born with malformations of 

the central nervous system which include mainly spina bifida, 

hydrocephalus and anencephalus (the latter generally being lethal). 

Between 1972 and 1977, the notification rate of live and still

births from these cau.ses declined by 24 per cent and the decline 

in the stillbirth rate (27 per cent) was greater than that of 

the live birth rate (21 per cent). The notifications of CNS 

malformations of both live and stillbirths went from 4.3 per 

1,000 in 1972 to 3.3 per 1,000 in 1977. Bradshaw, Weale and 

Weatherall found that the decline in the incidence rate shows 

that the reduced number of infants with CNS malformations was 

due not only to the overall diminution in births over the period 

but could be partly explained by a greater decline in births in 

those groups where the risks were highest, e.g. older mothers, 

mothers of high parity and low socio-economic status. On 

analysis of the figures, Bradshaw, Weale and Weatherall found 

that there was a proportionately greater decrease in births in 

these high risk groups ~ompared to the overall decrease in births. 

However, Bradshaw et al. found that even when social class, age 

and parity were combined, the demographic factors alone were not 

sufficient to account for all of the decline in incidence in 

central nervous system malformation. · Bradshaw et al. concluded 

that demographic factors probably were the main contributors to 

the decrease up until 1975 but that from that time, antenatal 

screening also played a part in the decrease. Antenatal screening 

with the option of abortion was offered from 1975 onwards at 

some centres to women who had one or more children with a CNS 

malformation and who were therefore, known to be at high risk. 46 

• 
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Figures have been given previously for the percentage of late 

fetal deaths due to congenital malformations in a group of 

hospitals (see P.56 ) and also for the rate of congenital 

malformations in early neonatal deaths in Ireland in 1974/75 

(see table 17 p. SS). l~ithin the congenital malformation group, 

a specific breakdown is given for the rate of early neonatal 

deaths due to spina bifida in 1974/75 in Ireland, i.e. 0.40 per 

1,000 live births. 47 As mentioned previously, overall national 

figures for the incidence (as opposed to deaths from) of various 

defects is not presently available. Dr. Victoria Coffey has 

however been collecting statistics for 17 counties for a number 

of years. She reports, an incidence of 10.48 per 1,000 live 

births for all congenital defects together for these counties, 

in 1979. 48 She reports an incidence for CNS defects for these 

counties as follows: 

Anencephaly 1.5 per 1,000 births 

Spina Bifida .78 " 11 " 
Hydrocephaly .32 11 " " 

• 

Hydrocephaly & Spina Bifida .65 " " " 
Meningo and Encephalocoele .26 11 " " 

Total 3.51 

The counties covered in this survey are the following: 

Ulster 
Donegal 
Cavan 
Monaghan 

Munster 
Tipperary 
Limerick 
Kerry 
Cork 
Clare 
Waterford 

Leinster 
Dublin 
Louth 
Meath 
Kildare 
Wicklow 
Wexford 
Offaly 

Connaught 
Sligo 

It will be seen from this list that the western counties are 

under-represented in this study, so extrapolation from the data 

to a national level would not be justified, particularly since 

neural tube defects have been found to show a regional variation 
in incidence in England. 49 
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The Medica Social Research Board Annual Report for 1980 gives 

a incidence of five per 1,000 births from neural tube defects 

in 1980 in the four Dublin Maternity Hospitals (Coombe, Holies 

Street, Rotunda and St. James'). 50 The report states that 

during the period 1970-1980 there were approximately 247,500 

births in the four Dublin hospitals of whom approximately 1,480 

had neural tube defects. 51 

• 

Down's Syndrome 

Down's Syndrome is one of the most notable of birth defects and 

is reponsible for about 30% of all cases of severe and moderate 

mental handicap in Ireland. 52 No national incidence figures are 

at present available. Coffey found an incidence of .92 per 

1,000 births in her survey of 17 counties in 1979. 53 Boylan and 

0'Brien54 in a study whi~h dealt · only with live births at the 

National Maternity Hospital found an incidence of 2.3 per 1,000 

live births over the ten year period 1966 - 1975. Over that 

period, they observed a decrease in incidence from 1 in 290 live 

births in 1966 to 1 in 1,223 live births in 1975. Connolly 

(1977) 55 did a study which covered twelve major maternity units 

in Dublin, Cork, Galway, Limerick, Waterford and Drogheda. 
. . 

These accounted for 44% of the national live births in the period 

studied, i.e. 1965 to 1974 inclusive. He found an overall 

incidence of 1.585 or 1.70 per 1,000 live births with a high of 

2.3 and a low of 1.33. He concluded that his findings suggested" 

"that the incidence of Down's Syndrome had not shown a fall 
in recent years. This is in spite of both a falling birth 
rate in mothers of 35 years or older and a lowering of the 
marriage age."56 

The Office of Population Censuses and Surveys (OPCS London) 

figures for the years 1974 to 1978 show a fluctuating variation 

from .65 notifications per 1,000 live and still births in 1974 

to .74 per 1,000 in 1978. 57 However, the OPCS warns that 

interpretation of changing incidence should be made with caution 

since in earlier years, there may have been under-reporting of 
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Down's Syndrome is one defect which is often reported as being 
59 associated with increased maternal age. Holmes quotes a risk 

of having a Down's Syndrome baby as one in 300 at the age of 35 

and one in 800 at the age of 30. The Office of Health Economics 

(London) quotes a risk for mothers over 40 as 1 in 100 and for 

those over 45 as 1 in 5o. 60 
• 

The Office of Population Censuses and Surveys (London 1980) 

provides a table of notifications of Down's Syndrome per 10,000 

live and stillbirths for the years 1974-78. The rates are 

given for each maternal age group and the higher incidence in 

the older groups is obvious in the table which is presented below: 

TABLE 23 

Notifications of Down's 
mother, 1974 - 1978 

Age of mother 1974 

Numbers 

Total 419 
Under 20 23 
20-24 71 
25-29 94 
30-34 84 
35-39 65 
40-44 60 
45 and over 11 
Not stated 11 

Rates (per 10,000 live 

Total 6.5 
Under 20 3.3 
20-24 3.4 
25-29 4.0 
30-34 9.3 
35-39 21.0 
40-44 77.9 
45 and over 193.3 

Syndrome analysed by age o£61 England and Wales 

1975 1976 1977 1978 

454 399 425 444 
32 25 28 22 
70 77 80 80 

111 93 116 133 
85 93 81 94 
84 63 67 69 
61 37 39 32 
11 6 7 8 
- 5 7 6 

and still births) 

7.4 6.8 7.4 7.4 
5.0 4.3 5.1 3.9 
3.6 4.2 4.5 4.3 
4.9 4.2 5.5 6.3 
9.5 10.1 8 .o 8.2 

29.3 23.7 25.9 24.4 
89.4 60.1 69.1 54.8 

183.9 116.3 149.6 150.0 

The increased risk in the older maternal age groups would have 

particular implications in an Irish context where, as was shown 

in table 23, there is a high percentage of births by comparison 

. . .. 
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with the percentage in the older age groups in other European 

countries. 

Boylan and O'Brien62 in their study in the National Maternity 

Hospital provided figures which showed a decreasing incidence 

of Dmm' s Syndrome and a concomrni tant decrease in the percentage 

of mothers over 35 years of age as a percentage of all mothers 

who delivered at the hospital. The table is presented below . 
• 

TABLE 24 

Incidence of Down's Syndrome - National Maternity Hospital 1966-75 

Boylan and O'Brien 197763 

Year 

1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 

Number of Cases 
of 

Down's Syndrome 

17 
19 
14 
15 
11 
14 
21 
14 
14 

6 

Number of 
Live Births 

4,936 
4,918 
4,642 
5,348 
6,146 
6,988 
7,252 
7,315 
7,577 
7,336 

Incidence of 
Down's Syndrome 

1 in 290 
1 in 259 
1 in 331 
1 in 356 
1 in 559 
1 in 500 
1 in 345 
1 in 522 
1 in 541 

1 in 1,223 

Mothers Delivered 
Aged 35 or over as 
per cent of total 
Mothers 

23 
24 
21 
21 
18 
17 
16 
15 
14 
13 

As mentioned earlier, Connolly64 in his study of twelve maternity units, 

did not find a decreasing incidence in spite of the falling birth rate 

in mothers over 35. (The percentage of all births occuring to mothers 

aged 35 and over in Ireland dropped from 25.9 in 1966 to 15.9 in 1976)~ 5 

Coffey66 in a study of the incidence of Down's Syndrome in the Eastern 

Health Board area from 1953 - 1976 did not find evidence of a decreasing 

incidence in those years. She did however find a decrease in the 

percentage of cases of Down's Syndrome born to mothers over 35 years -

from 87.5% in 1953 to 51.4% in 1976. The corollary of this decrease 

would be an increase in the number of cases being delivered to women 
under 35 years. 
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Findings from a number of countries suggest that a drop in 

the percentage of women giving birth at 35 years and over is 

not leading to a corresponding drop in the incidence of ·Down's 

Syndrome. 

Mikkelsen et a1. 67 in a study in a hospital in Copenhagen found 

an unchanged incidence throughout a twelve year period from 

1960-71 even though the maternal age distiibution had shown a 

shift to younger ages. In British Columbia, Jones and Lowry68 

(1975) found an unchanged incidence from 1952-73 even though 

the proportion of mothers aged 35 and above had dropped from 13% 

to 4.5% of the total number of mothers delivering children. 

Coffey concludes 

"this finding of an increased incidence of Do'm' s Syndrome 
in the younger mat~rnal age group is now being recorded 
in many other countries as well as in Ireland." 69 

Again Connolly states 

"it \vould appear that there has been a comparative increase 
in births (Down's Syndrome) to younger mothers. Individual 
hospital records show fluctuating rates and these are also· 
present regionally. Clinical findings indicate that Down's 
bi:ths also sh?lv an occasional clustering in parish or 
sl1ghtly. larger are~s." 7U 

Connolly continues 

"it is theorised .that· the continued presentation of Down ' .s 
Syndrome births, in . spite of decreasing maternal age, 
indicates the existence·of a presently unknown teratogenic 
agent. Jongbloet (1969; 1975) has argued convincingly that 
this may be due to preovulatory over-ripeness of the human 
egg, whereby teratological effects occur during transition 

. from an anovulatory to an ovulatory cycle. The seasonality 
of birth patterns of Down's Syndrome subjects certainly 
exists and would appear to substantiate his theory to some 
degree." · 71 
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Some recent studies have suggested that the father may be 

implicated in the causation of Down's Syndrome. Holmes observes 

"with the advent of better methods for staining chromosomes, 
it is possible to identify in some people unique staining 
characteristics for the No.Zl chromosomes. Although these 
'marker' chromosomes have no known medical implications, 
their presence can be used to determine whether the third or 
extra No.Zl chromosome in the infant with Down's Syndrome 
(trisomy 21) was derived from the mother or father. Data 
frbm 129 families showed that in 24 per cent of the cases 
studied by Magenis et al. 72 the father was the source of the 
extra No.21 chromosome." 

At present, tables of relative risks for Down's Syndrome are 

based on maternal age. The recent evidence cited would suggest 

that such tables should be revised taking into account paternal 

factors also. 

Cerebral Palsy 

While there are no national figures in Ireland for the incidence 

of cerebral palsy, a comprehensive study has been carried out in 

the Southern Health Board area by Cussen et al. (1979)~ 3 , 74 The 

study covered the years 1966-75 inclusive and all children born 

with CP in those years and whose parents were resident in the 

Southern Health Board area were traced. 

Cussen et al. give a detailed breakdown of the incidence and 

changes in incidence over the period for the various types of CP. 

Only a general summary of their findings is . being presented here. 

Cussen et al. found a total increased incidence of CP over the 

two five-year periods, 1966-1970 and 1971-75 from 2.45 to 2.69 

per 1,000 live births. Though Cussen states that this increase 

was not statistically significant, it is in marked contrast to 

the significant decreases in 
75 For example, Prof. Hagberg 

series of 500 cases of CP in 

incidence reported from other countries. 

provided an analysis of an unselected 
Sweden born in the period 1954-1970 

and shown that the incidence had successively and significantly 
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decreased from 2.2% in the first period to 1.3% in the last. 

This decrease was mainly related to 1) .the syndromes of spasti~ 

and ataxic diplegia 2) the low birth weight babies and 3) the 

group with perinatal causes. In a later article (1979), Hagberg 

reports that there has been no fall in the incidence of CP in 

Sweden since 1970. 

Cussen cautions that his mean incidence figure of 2.57 must be 

viewed in the· ligh.t . of this being a highly unselec·ted series, 

like Hagberg's and also including multiply handicap.ped children . 

who might otherwise have been registered as mentally handicapped 

only. 

· Such studies highlight the difficulties of drawing conclusions 

about increases and decreases in incidences of defects · over 

time. C6inciding with a fall in the national perinatal mortality 

rate, it might be postulated that improved obstetric· care and 

equipment is keeping alive babies who would have died in earlier . 

years. Similarly children with severe CP who died in the earlier 

years may have been classified as severely mentally handicapped 

only. There also may have been inadequacy of special accommodation 

for severely handicapped children in the earlier years of the 

study. All of these factors would have deflated the reported 

incidence of CP in earlier years. 

Analysing data ftir specific types of CP, Cussen 76 found an increase 

in the spastic quadriplegic and dyskinetic syndromes. There was 

no fall in spastic diplegia though decreases in this type of CP 

have been reported from several other countries. 

As mentioned in Chapter 1 , causation of CP is multifactorial 

being mainly prenatal or perinatal with only a very small percent

age (2-3%) being of genetic origin. Cussen found a ·slight fall 

in perinatal causation over the period studied. He found however, 
that 

"many treatable and preventable factors . kept recurring, i.e. 
asphyxia - usually acute and treatable by intubation and 
ventilation- convulsions,hypoglycaemia and hypothermia. 
Prenatal and untraceable factors increased. Rubella and 
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toxoplasmosis had been identified as causative agents in 
six children and would probably have been diagnosed more 
frequently, had tl1ey been actively sought after in the 
earlier years of the study! Fetal malnutrition was 
identified in a surprisingly high percentage of cases. 
These provide support for Hagberg's (1975) contention 
that pernatal mechanisms are quantitatively the most 
important pathogenic factors in CP and severe mental 
retardation." 77 

Cussen et a1. 78 .found a slight increase in CP among the small

for-gestational age (S.G.A.) and appropriate -for-gestational 

age (A.G.A.) infants. The incidence of low birth weight infants 

in the main hospital services for the area varied irregularly 

between 6.5% and 7.8% over the 10 year period. This low birth 

weight which occurred in approximately 7% of the population of 

the area contributed to 35% of the CP group. While S.G.A. 

babies form one third of the low birth weight population of the 

area, they constitute nearly 50% of the low birth weight CP 

group. 

Cussen et a1. 79 provide a table comparing distribution according 

to birth weight of CP infants in the Southern Health Board area 

and the Gothenburg area of Sweden. The CP incidence figures for 

low birth weight and S.G.A. infants were not available for the 

Swedish study. The table is presented below: 

TABLE 25 

Distribution 
and S.F.D.SO 

according to Low Birth Weight 

s • • • H B A rea ot en urg G h b 
. '1966-1975) (1954-1970) 

No. q. 
0 Incid. No. q. 

0 Incid. 

1500 gms. 28 11 0.28 67 12 -

1500-2500 61 24 0.62 156 28 --
Low Birth Wt. 89 35 0. 90 223 40 -
S.F.D. 42 17 0.42 67 12 -
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Cussen comments, 

"on the surface it is surprising to see a higher contribution 
by low birth weight babies to CP in Sweden -but it most 
probably reflects the very high contribution by full term 
infants to CP in Ireland. The high percentage of SGA babies 
in the S.H.B. study relative to the Swedish one must also 
be noted. Both of these reflect national differences in 
obstetric care." 

Cussen et al. conclude, 

"there was no change in the number of low birth weight or 
small-for-gestation-age babies in the two periods, reflect
ing to some extent the relatively large low birth weight 
in the area. Better antenatal care and screening procedures 
together with changing patterns of obstetrical management 
of the mother in premature labour, should help to alleviate 
this problem. Continuous improvement in social standards 
will make an equally important contribution."81 

82 . 
Pharoah cautions that care must be exercised in making inter-

national comparisons of CP trends because of difficulties inherent 

in defining the condition -

"there is a continuum of brain damage and the perception 
of abnormality may vary between examiners. Furthermore, 
the syndrome comprises a conglomerate of different clinical 
entities and aetiologies, while similar clinical pictures 
can sometime be produced by different insults. Lastly, 
ascertainment of cases can vary; the 1954 cross-sectional 
Scottish study found a sharp rise in prevalence after the 
age of 5 which was attributed to more cases coming to 
light as a result of increased demands on the child follow
ing school entry."83 

Pharaah continues - • 

"although good early neonatal care of lo\v birth weight 
infants can reduce the prevalence of handicap, nevertheless, 
the size of the contribution it can make to the overall 
problem of CP is still a matter of surmise. It is imperative 
that intensive or special care facilities be adequately 
monitored because it has been suggested that the super
intensive units though costly are making little impact. 
Moreover, monitoring must be population and not hospital 
based; this is not too daunting a prospect as the number 
of infants that will require follow-up is small (only 6\ 
of live births weigh less than 2,500 gms). Besides special 
care units, another contribution to a declining incidence 
of CP should be the prevention or adequate management of 
neonatal jaundice. The development of exchange transfusion 

• 



-71-

• 

and of rhesus isoimmunisation of the mother should mean 
that ~ny new case of athetoid cerebral pal~y, attributable 
to jaundice be considered a failure of management .. " 84 

Pharaoh continues -

"other avenues for the prevention of CP are less specific: 
the spas.tic hemiplegics may be the result of several kinds 
of insult, e.g. birth injury, intrauterine infections, 
po·s tn.a ta.l inf·ections and. bra.in damage from ina.deq_ua te 
contro·l o·f -convulsions. \Vhile·· many of these are potentially 
preventable, in a large proportion of cases, there is 
ignorance of the aetiology. In the light of current know
ledge, it h~5 been estimated that 25-40% of CP can be 
prevented." 

Prof. Polani speaking of the work going on at the Paediatric 

Research Unit in Guy's Hospital, London, writes, 

"early work at the unit· had suggested that certain types of 
CP, for example, diplegia, aris= in t~e neonatal period, 
particularly in gestationally immature infants. This 
indicated that these cerebral palsies were preventable. 
These and similar leads have been incorporated into the 
practical management of newborn infants at high risk for 
CP. Results from Sweden, Denmark and from centres of 
excellence in this country suggest that a 30 to 40 per cent 86 
prevention of CP as a whole is possible by _minimising diplegia." 

• 

. 

Inborn Errors Of Metabolism 

As mentioned in Chapter 1 , PKU is one of the commonest of the 

inborn errors of metabolism and untreated, it can lead to severe 

mental retardation.. A screening program has been in operation in 

Ireland since 1966. The Departme11t of Health provides figures on 

numbers of births screened and the number of cases detected in 

each year. Figures for 1967 and 1978 are given in the table below: 

TA~LE 2 5 (a) 

PHENYLKETONURIA SCREENING IN 1967 AND 1978 

Number of infants tested 
Percentage of all new born infants tested 
Number of cases detected 
Incidence of PKU pe·r 100,000 infarits tested 

1978 

68,4.16 
98.0 

13 
19.0 

Source: Returns from National Screening Laboratory 

1967 

52,478 
85.6 

14 
2 7. 0 
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It can be seen from this table that in 1978, 98% of all newborn 

infants were screened and that there was an incidence in that 

year of 19.0 per 100,000 or .19 per 1,000 tested. This would 

appear to give a decrease in incidence from the 1967 figure of 

26.7 per 100,000 (.26 per 1,000). However, since the percentage 

of births covered was only 85.6% in 1967 and since these could 

have been a nationally biased sample, no inference can be drawn 

from the table about a decrease in incidence in that period. 

Since 1966, almost 1,000,000 infants have been tested for PKU 

in Ireland. The combined incidence of classical PKU and 

hyperphenylalaninaemia is 1: 4,789 (Personal communication from 

Ms. Mary Brody, National Screening Laboratory for Inborn Errors 

of Metabolism, Temple Street Children's Hospital, August 1981). 

PKU is regarded as a preventable cause of mental retardation in 

so far as treatment commenced soon after birth is generally 

successful. Chadwick and Cahalane 88 in a 1977 article drew 

attention to the need for screening for maternal PKU which ha~ 

already been referred to in Chapter 1. 

Chadwick and Cahalane write, 

"the social survival of treated PKU females has greatly 
increased the possibility of intra-uterine damage to the 
non PKU fetus from the PKU mother ... since approximately 
five females with PKU have been treated annually in Ireland 
during the last ten years, there are at least SO females 
at risk who will be entering the child bearing period in 
the next decade (1980's). To this number can be added the 
few cases of PKU females who were treated prior to 1966." 89 

In view of this risk, it was decided in 1978 to establish a 

Register of Females of Childbearing Age with PKU. Since 1980, 

this register is maintained at Temple Street Hospital. It is 

intended that contact with the women likely to become pregnant 

and their families will be maintained by a social worker at 

Temple Street Hospital working in co-operation with Dr. Doreen Murphy 

and the metabolic unit attached to the hospital. It has been 

found that frequently as PKU sufferers grow up, they lessen the 

rigidity of the diet required in their earlier years. While this 
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may not be damaging to them personally, the higher level of 

phenylalanine has been found to be dangerous to the unborn 

fetus where such a woman becomes pregnant. It is envisaged 

that the contact established with PKU sufferers through the 

maintenance of the register will lessen the likelihood of 

retardation through maternal PKU. 

Since the effects of PKU are preventable through screening and 

early treatment, it is not proposed to dwell here on the genetic 

causation. A number of authors have dealt with this topic and 

with frequency of distribution of the PKU gene in different 
. 90-94 populat1ons . 

• 

Other Inborn Errors Of Metabolism 

Ms. Mary Brody of the National Screening Laboratory for Inborn 

Errors of Metabolism, Temple Street Hospital, provided the 

following information on screening tests in Ireland. 

Homocystinuria: Screening for this began in Ireland in 
1971. Almost 700,000 infants have been screened to date, 
yielding an incidence of 1: 52,825 

Maple Syrup Urine Disease: Screening for this began in 
Ireland in 1971. Almost 700,000 infants have been screened 
to date yielding an incidence of 1: 228,911. 

Galactosaemia: Screening for this began in 1972. Tests 
on 600,000 newborn to date has yielded an incidence of 
1: 31,626. 

C~ngenital Hypothyroidism: Screening for this had to await 
the development of suitable technology. This screening began 
in 1979. An incidence of 1: 3,776 has been found in the 
150,000 samples tested to date. 

Cystic Fibrosis 

The incidence of cystic fibrosis is the same as that found else

where approximately one in two thousand births (personal 

cornmunicatio~Dr. E. Tempany, Our Lady's Hospital, Crumlin, 
August 1981). 

,. 
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As mentioned in Chapter 1 , CF cannot be cured at present but 

it can be managed. 

an important part 

As a genetic disorder, genetic counselling 

to play in curtailing the incidence of it. 

has 

Further reference to this is to be found in Chapter 6. 

Haemolytic Disease 

As described in Chapter 1 , the commonest of the blood disorders 

in the newborn relate to the rhesus factors or to ABO haemolytic 

disease. 

Kirke 95 provides an early neonatal mortality rate of .25 per 

1,000 live births from haemolytic diseases in Ireland in 1974-75. 

This compares with a corresponding figure of .10 and .06 for 

England and Wales and Sweden respectively in the same years. 

The Report on Vital Statistics for 197696 gives figure which 

would give a total perinatal mortality rate (late fetal deaths 

and early neonatal deaths) of .45 per 1,000 total births from 

haemolytic disease. In . numerical terms this was 31 perinatal 

deaths in 67,718 births. 

The methods by which haemolytic disease can be prevented and/or 

tested are mentioned in Chapter 1 

Increasing medical vigilance for 

incompatibilities should further 

from this cause. 

Congenital Heart Disease 

and will not be repeated here. 

possible blood group 

lower the mortality and morbidity . . 

According to Professor 0. Conor Ward, Department of Paediatrics, 

University College,Dublin, congenital heart disease has a uniform 

incidence in all countries where it has been surveyed excluding 

years of rubella epidemics. The incidence is approximately 8 

per 1,000 at birth and 4 per 1,000 at school age. The death rate 

for individual abnormalities varies, averaging approximately 25\ 

in the first year, with 5% of deaths later. The balance of the 

difference is accounted for by a small proportion of spontaneous 
cures. 
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There is not a national screening program for congenital heart 

disease but all neonates are examined in the newborn period and 

most are checked again at the age of six weeks. 

Congenit~l Dislocation Of The Hip 

The incidence of congenital dislocation of the hip (CDH) is at 

present unknown in this country (Quinlan et aL 1978). 

"Although we have no idea of the incidence of CDH in Ireland, 
we do know that the number of cases with late diagnosis is 
very high."97 

According to Quinlan et al., with early diagnosis and treatment, 

most children with CDH will develop normal hips. 

"The consequence of late diagnosis can be immediate or late. 
The immediate consequence is a vigorous program of treatment 
which requires multiple hospital admissions and attendances, 
X-Rays, anaesthetics and major surgery. 

Duration of treatment is related to age at diagnosis; with 
late diagnosis children are subjected to more radiation, 
general anaesthetic and surgery. Fetal time in hospital is 
longer. 

The most serious late consequence is early secondary 
osteoarthritis. Upto fifty per cent of those with a 
satisfactory result initially may have osteoarthritis by 
the age of thirty-five. Early diagnosis is the key to 
success in the treatment of CDH .... A nationwide screening 
service emp~~ying permanent well trained personnel is 
necessary." 

At present, all babies in Ireland are examined for cortgenital 

dislocation of the hip in the newborn period by the paediatric 

staffs of maternity hospitals. Most are checked again by Public 
Health Nurses (Personal communication from Professor 0. Conor Ward, 
Department of Paediatrics, University College, Dublin). 
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Defects Of Vision 

In relation to eye defects, Mr. Bowell (Consultant Opthamologist -

Dublin) pointed out that at present, it is difficult to give 

statistical information on the incidence of defects in Ireland, 

partly owing to the fact that there is no Register of the Blind 

maintained here as there is in a number of other countries (at 

present, an attempt is being made to establish such a register 

by the Faculty of Opthalmology and the Medico-Social Research 

Board). It is also difficult to give information on the incidence 

of eye defects at birth since some defects are not readily detect~ 

able at birth and may not become obvious until a child is three 

or four years old. 

Mr. Bowell pointed out a number of areas where good preventive 

care could lessen the incidence of defects. Careful management 

of the premature newborn who are being given supplementary oxygen 

is necessary in order to ensure that they do not develop retro

lental fibroplasia - a disturbance of the retina which used to 

be responsible for a high proportion of blindness in children. 

In any case such as multiple births or prematurity (already 

mentioned) where supplemental oxygen is given to maintain life, 

care must be taken to minimise the risk of retrolental fibroplasia. 

This is particularly important in recent times when advances in 

the care of premature babies are enabling babies of relatively 

short gestation to survive. 

Another source of eye defects are intrauterine viral infections, 

particularly rubella, cytomegalovirus and toxoplasmosis. Improved 

neonatal management provides for early surgery in the case of 

rubella induced cataracts. Any measures aimed at reducing maternal 

viral infection will reduce the incidence of eye defects arising 

from this source. Maternal viral infections are dealt with later 
in Chapter 6. 

Children born with inborn errors of metabolism are also at risk 

for eye defects. However, Ireland now has a national screening 

system for these defects as outlined earlier in this Chapter. 

(see P. 7 5) . 
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~!ental Retardation 

No national incidence figures are available for mental retardation 

in Ireland. However, a prevalence rate of 3.43 per 1,000 total 

population is given by Mulcahy (1980) based on a revision of 

information gathered in 1974. This figure relates to those with 
. . 

an IQ -so. An update on this information is at present being 

carried out by the Medica-Social Research Board but information 
• 

on it will not be available for some time. 

As mentioned in Chapter 1, a wide variety of factors can lead to 

mental retardation. Deprivation of oxygen or too much oxygen 

in the late fetal period or at birth is one possible cause. In 

some cases this leads to death. Kirke 99 , for example, found an 

early neonatal mortality rate of 3.73 per 1,000 live births from 

anoxic and hypoxic conditions. This compares with a figure of 

3.19 and 1.70 for England and Wales and Sweden respectively. It 

is notable that Sweden had an early neonatal mortality rate of 

.99 per 1,000 total births due to birth injury and difficult 

labour while Ireland has a comparable rate of .70 and England 
. 100 . 

and Wales has a rate of .77. Kitke suggests that some of the 

deaths attributed to birth injury in Sweden would be classified 

as anoxia or immaturity in the other 

presented above refer to deaths from 

two countries. 

these factors. 

The figures 

No 

are available on the amount of retardation arising from 

conditions in Ireland. 

figures 

these 

Since no information exists at present on the incidence at a 

national level of mental retardation arising from various causes, 

the table on the causes of early neonatal mortality given by Kirke 

gives some indication of the factors which are involved though of 

course, there can be no direct extrapolation from causes of early 
neonatal mortality to causes of retardation. The contribution made 

by the various factors could quite conceivably differ in death and 

in survival with mental retardation or other defect. Kirke's 

table has already been presented in Chapter 2 together with 

comparisons with England and Wales and Sweden for 1974/75. 
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The Office of Population Censuses and Surveys, London has 

presented a table on the estimated contribution of various 

factors to perinatal mortality in England and Wales in 1978. 

Relevant extracts from this table are given below but the same 

caution as mentioned in the previous paragraph must be taken with 

regard to extrapolation to causes of mental retardation. 

TABLE 26 

Perinatal Mortaltiy By Cause 1978 England and Wales 101 

ICD 

000-999 
000-136 
480-486 
740-759 

740 
741 
742 
743,744 

746,747 

760,761 
762 
763 

764-768 
769 

770 
771 
772,773 

774,775 
776 

777 
778,779 

Cause of Death 

All causes 
Infections of fetus and newborn 
Pneumonia 
All congenital anomalies 

Anencephalus 
Spina bifida 
Congenital hydrocephalus 
Otl1er congenital anomalies of · 
CNS and eye 
Congenital anomalies of 
circulatory system 

Maternal conditions 
Toxaemias of pregnancy 
Maternal ante- and intrapartum 
infection 
Difficult labour 
Other complications of pregnancy 
and childbirth 
Conditions of placenta 
Conditions of timbilical cord 
Birth injury without mention of 
cause 
Haemolytic disease of newborn 
Anoxic and hypoxic conditions not 
elsewhere classified 
Immaturity, unqualified 
Other conditions of fetus and 
newborn 

• 

Rate per 1000 
live and still
births 

15.1 
0.1 
0.1 
3.3 
1.0 
0. 5 
0.3 

0.1 

0.5 
0.4 
0.8 

0.0 
0.3 

1.0 
2. 5 
0.8 

0.6 
0. 2 

2. 7 
0.8 

1.1 
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Low Birth lVeight 

As mentioned in Chapter 2 , low birth weight is associated with 

· increased risk for a range of defects. Kirke writing in August 

1981 stated 

"there is no information available on the incidence of low 
birth weight at the national level in Ireland."102 . 

Some studies on birth weight on limited groups of infants have 

been done. The study referre-d to in Chapter 2 by Valerie Dowding103 

looked at birth weight in 20,698 singleton births in the Greater 

Dublin Area. The · study ·covered singleton births, both live and 

dead, after gestation of at ~east 28 weeks, which occurred during 

1 April 1978 to 31 March 1979. Dowding found. that 4.7% of the 

births were of conventional low birth weights of 2,500 grns or less; 

17.6% were suboptimal being of 3,000 gms or less; 79.6% were in 

the optimal range between 3001 and 44998 and ·z.S% were of above

optimal weight be.ing 4500 gms or more. A breakdown according to 

parity and social group has already been given in Chapter 2 and 

the fact that differences in socio- economic status had been 

found to account for most of the variation in birth weight has been 

noted. 

Dowding104 noted that the incidence of birth weights that were 

low and suboptimal was considerably lower than that reported for 

a number of countries including England and Wales in 1970 and 
1958. It was also considerably lower than the rate of 7% of all 

live and still births under 2,500grns. in England and Wales in 1975 

and 76 as reported by the Office of Poplulation Censuses and 

Surveys (London). 105 

However, as Dowding points out in her paper, neither extrapolations 

to a national level nor international comparison are valid -

"the results from Du.bl in cannot be taken as representa.ti ve . 
of the country as a whole, Since the remainder of the . 
population is largely rural and differs in many ways from 
that in the capital." 106 
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The Irish Department of Health has recently instituted a new 

Birth Notificaticin Scheme which is also intended to act as a 

Perinatal Information System. At present, the scheme is 

covering approximately 70 per cent of all births and it is hoped 

to achieve national coverage shortly. A copy of the Birth 

Notification form is given in Appendix B together with some 

information obtained from an analysis of data for November 1980 

yielded by the scheme. It must be remembered that this data 

only applies to births in one month of the year (November) and also 

that it does not cover all births in the country. (A list of 

the maternity units covered in the November survey is al~o gi~en in 

Appendix B ). While this data is not therefore interpretable 

yet as national annual data, in the absence of national data , 

the information yielded on birth weight by the November survey 

is given in the table below . . 

TABLE 27 

DISTRIBUTION OF BIRTH WEIGHTS BY OUTCOME OF PREGNANCY 

(70% National Coverage) Department of Health November 1980 

Grammes Live Late Fetal Early Neonatal Perinatal 

500 
500-1000 

1001-1500 
1501-2000 
2001-2500 
2501-3000 
3001-3500 
3501-4000 

4000 
Not stated 

TOTAL 

Births Deaths Deaths Mortalitl Rate_ 

1 (. 02) 0 1 ( 4. 5) 1000.0 
7 (.21) 3 (6.4) 3 (13.6) 600.0 

11 (.3) 9 (19.1) 4 (18.2) 650.0 
28 (.7) 6 (12.7) 3 (13.6) 264.7 
96 (2.3) 8 (17.0) 2 (9.1) 96.1 

485 (11.9) 5 (10.6) 0 0 10.2 
1385 (33.9) 7 (14.9) 2 (9.1) 6.5 
1370 (33.6) 3 (6.4) 0 0 2.2 

640 (15.7) 3 (6.4) 1 (4.5) 6.2 
53 (1.3) 3 (6.4) 6 (27.3) 160.7 

4076 47 22 16.7 

It can be seen from the above table that 3.53 per cent of live 

births were of low birth weight (<2500 gms) and a further 11.9 -
were of suboptimal weight using Dowdings criteria of 3000 gms as 

the lower end of the optimum group. 107 If Wynn and Wynn's criteria 
Of 3,500 gms 108 th 1 d f th b t" 1 as e ower en o e su op 1ma range were 
used then there would be 45.8 per cent of the live births in the 
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suboptimal range of \ieight in addition to the 3.5 per cent 

classified as low birth weight. The much higher representation 

of low and suboptimum birth weights can be noted in the table 

in the late fetal death and early neonatal death groups. 

Contribution Of Various Causative Factors To Mental Retardation 

A number of studies have been reported from other countries 

showing· the relative contribution to mental retardation of 

. various factors. In the absence of similar studies in this 

country, some of this information from other countries will be 

presented below but it must be borne in mind that the information 

is based on limited numbers. In addition, since the distribution 

of some genetic disorders can vary from country to country and 

as the type of obstetric and neonatal care available can also 

vary, the contribution of each of these factors to mental 

retardatibn will vary from one society to another. With these 

reservations in mind, information is presented below from 

Scotland109 and Sweden~ 10 

Drillien reported on the possible aetiology (causation) in 

128 children with neurodevelopmental handicaps born in 1970-77 

and referred to the Armistead Child Development Centre, Dundee 

from 1973 to 1977. Of ~hese 128 children, 73 suffered from 

cerebral palsy with or without mental retardation while 33 were 

cases of primary mental retardation. There were 22 other 

miscellaneous syndromes and these were not considered in the 

analysis. 

Drillien describes how she arrived at her classification of 

causative factors. 

''when we considered what aetiological factors were likely to 
be implicated in the genesis of cerebral palsy and primary 
mental retardation, we found that most children could be 
slotted, with some confidence, into one of the following 
categories~ 
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Developmentally abnormal, i.e. those in whom adverse 
factors had operated during the period of organogenesis 
in early pregnancy. Children thus classified pr~sented 
with other major or multiple minor (three or more) 
congenital anomalies. Characteristically these children 
strike one as 'odd-looking' and not closely resembling 
either parent. Commonly they show minor anomalies of 
facies, skull shape and ears and of such structures as 
teeth, palate, palmar creases, genitalia, fingers and 
toes and so on. 
Brain-damaged due to adverse perinatal factors, these 
cases being further subdivided into those associated 
with: 

i) premature delivery (gestation of 34 weeks or 
less) and/or birth weight of 2000g or less, 

ii) severe complications of labour and delivery 

iii) severe neonatal complications unrelated to i) 
or ii) above. 

(3) Brain-damaged due to postnatal factors beyond the 
neonatal period. In these cases there was independent 
evidence that the infants or children were ~e~eloping111 normally before an episode of infection or InJury. 

Drillien presents a table on her findings as follows: 

TABLE 28 

Presumed aetiology in primary mental retardation and cerebral palsy11 

Primary aetiological factors 

Prenatal, development abnormality 
? Prenatal? Perinatal 
Adverse perinatal factors 

prematurity, low birth weight 
delivery complications 
other neonatal complications 

Postnatal infection, injury 
Cause unknown 

Total 

Mental 
Retardation 

Cerebral 
Palsy 

No. 
25 

1 

-
-
-
4 
3 

33 

% No. 
76 20 

3 3 

- . 23 
- 8 
- 5 

12 6 
9 8 

100 73 

28 
4 

31 
11 

7 
8 

11 

100 

As can be seen from the table, over three-quarters of the children 

with primary mental retardation showed multipleminor stigmata 

suggesting early intrauterine origin of handicap. In contrast in 

the CP group, only 28% were considered to be of early prenatal 
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origin. In nearly half of the CP children, perinatal hazards, 

potentially preventable or treatable, were considered to have 

caused later handicap. Drillien did a further analysis of the 

CP group according to their degree of mental retardation and 

the presumed aetiological factor. She found that the difference 

between the CP group of presumed prenatal and the CP group of 

presumed perinatal causation was very striking. 70% of the 

former were considered to be mentally retarded (40% moderately 

or severely so), 
. 11" 113 1nte 1gence . . 

1~hereas 84% of the latter were of normal 

following up 

units in the 

However, as Roberton 

a population from one of 

U.K. 

pointed out, Drillien was 

the very best special care 

"Her figures may be far 
places where perinatal 
good."ll4 

from relevant to what goes 
and neonatal care are much 

• on 1n 
less 

DrilJ.ien found that socioeconomic deprivation did not figure as 

a significant factor in the aetiology of primary mental retardation 

in the group she studied. 115 However, Drillien commented that in · 

previous studies (Drillien et al. 1966 - Drillien 1968) she had 

found that three-quarters of children who were just educationally 

subnormal and who had no other disabilities came from poor to 

very poor homes. Perinatal factors were not implicated to any 

noticeable extent in the aetiology of handicap in these children. 

"One presumes that a combination of poor genetic endowment of 
intelligence and adverse postnatal environment is the primary 
cause of handicap in most cases."ll6 

Here Drillien would seem to suggest that the aetiology of severe 

and moderate retardation (IQ> 50) and of milder retardation 

(50-70) have different predominant causative factors. Early 

prenatal factors would be the predominant cause in the severe to 

moderate retardation while poor general genetic endowment and 

poor postnatal environment would be the predominant cause in milder 
mental retardation. 

• 
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Hagberg117 has reported on the findings from two Swedish 

retrospective studies on severely mentally retarded children 

born 1959 - 1970. One study concerned an average county - Uppsala 

- in the middle of Sweden, the other a vast northern county, 

Vasterbotten, with a sparse population. Prenatal causes were 

evident in about 70% of affected children, 

the main condition (32%). A background of 

Down's Syndrome being 
• mutant genes 1n severe 

mental retardation was found significantly more often in 

Vasterbotten than in Uppsala (17% and 7% respectively). Perinatal 

causes were revealed in 10 and 8% (9% of the two series pooled 

together) and postnatal causes in 3 and 1% (2%). Associated CNS 

handicaps were present in about half the children (42% in Uppsala 

and 52% in Vasterbotten), with epilepsy in 30 and 36%, cerebral 

palsy in 18% and 19% and a combination of epilepsy and CP in 8 

and 16% respectively. 118 Hagberg's findings would appear to 

correspond generally to Drillien's. Nearly three-quarters of 

Hagberg's series had a proved or very probable background of 

prenatal factors while presumed perinatal factors were found in 

only 10%. 119 In the perinatal groups the dominating brain-damaging 

factors were asphxia and or intracranial haemorrhages. 120 

In interpreting this data, one must bear in mind the time lag 

since the doing of these studies. New screening techniques for 
. . 

Down's Syndrome and CNS anomalies with selective abortion may now 

• 

have considerably lessened the percentage of children being borne 

with severe retardation due to these causes in Sweden and Scotland. 
In addition, 
be invalid. 

morbidity in 

any direct extrapolation to an Irish situation would 
An attempt to get an overall picture of perinatal 

Ireland highlights the paucity of population based 

data available and the consequent need for more baseline data 

before many improvements can be instituted and effectively 
monitored. 
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From the data presented in the two previous chapters, it is 

obvious that a wide variety of factors are implicated in the 

causation of defects in newborn babies. Some of these are more 

amenable to possible neutralisation through a general health 

education program than others. For example, the type of obstetric 

care and facilities provided is more particularly the concern 

of gynaecologists, obstetricians, neonatologists and paediatricians 

and those concerned with the organisation and administration of 

health services than it is of the general public. However, in 

so far as the latter can and do exert pressure at the political 

level in relation to the closure of small maternity units and 

the regionalisation of services, some knowledge about the effects 

of different systems of care can enable the public to make more 

enlightened decisions. Similarly, as consumers of services become 

more conscious of the role they can exert on the type of service 

provided and type of obstetric care used in the management of 

labour, they will probably seek more information on the effects of 

different practices. 

At present however, other factors which affect the outcome of 

pregnancy are potentially more directly under the control of the 

public themselves and so would more logically be the starting 

point for a health education program. Such factors would be the 
. 

age at which parents decide to have children, the number of 

children they have, the spacing of the children, the nutrition 

they have both during pregnancy and indeed prior to it, their 

drug taking in terms of smoking, drinking and the ingestion of 

non-prescribed drugs, the time at which they seek antenatal care 

etc. In addition, they can benefit from awareness of the effects 

of rubella and necessity of being tested for it before becoming 

pregnant. The public could also benefit from some information 
. 

on the value for at risk people of genetic counselling, on maternal 

diseases which are potentially damaging to the fetus unless 

adequately managed (e.g. diabetes) and on the need for extra care 

by women with adverse obstetrical histories. 

It is proposed in the nextfew chapters to provide some background 

information on . of the role of some of these factors in the outcome 
of pregnancy. 
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PART II 

CHAPTER 4 

NUTRITION 

One of the most readily controlled factors ~hich influences 
fetal development and consequently birth outcome is nutrition. 

It can however be difficult to isolate what specific aspects of 

nutrition or lack of it lead to what particular outcome, so the 

field is one of ongoing research. 

The role of nutrition in relation to pregnancy can be considered 

a number of headings. One can look at 

a) the effects of malnutrition generally, particula~ly protein 

energy malnutrition and low carbohydrate intake. 

b) the role of vitamins, minerals, etc. 

c) the effects of drug intake: this would include the common 

drugs nicotine and alcohol, non-prescribed drugs such as 

asprin as well as prescribed drugs such as barbiturates 

and oral contraceptives, some of which act indirectly in 

nutrition by depressing levels of certain essential 

nutrients. 

d) the effects of contaminants from the environment, particularly 

lead. 

It is proposed to cons~der nutrition from the points of view of 

a) and b) above in this chapter and to consider points c) and d) 

in the following chapter. 

• 

Malnutr!tion - Protein Energy Deficiency and Low Carbohydrate Intake 

The influence of malnutrition on fertility and birth defects has 

been demonstrated in many cases of famine. Towards the end of 

the last war and immediately thereafter, many of the cities of 
• • 

Germany and Holland had their food supplies cut off. Because birth 

and developmental records are more readily available in these 

' 
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countries than in many of the less developed countries which we 

normally associate with food shortages, they provide useful 

evidence of the effects of famine. The case of the Dutch famine, 

is particularly well documented. Here it was possible to compare 

the births in cities exposed to famine with those at the same 

time in cities not so exposed. It was also possible to chart the 

period of gestation at which the worst effects of famine were 

experienced and to see the subsequent birth outcome. The details 
• 

of the course and effects of the famine are given by Stein and 

Susser. 1 Since such a type of famine however is an extraordinary 

rather than a usual occurance in the developed countries, it is 

not proposed to dwell too long on it in this study. Of particular 
. 

interest however, was the cohort of births which was exposed to 

the famine in the first trimester of pregnancy. The mean birth 

weight of this group was not low in any of the three main cities 

exposed to the famine. Hence it appears that the birth weight 

recovered if the mother was exposed to starvation early in pregnancy 

but was given adequate food in the second and third trimesters. 2 

However, there was an excess of early deaths (in the perinatal 

period) from prematurity and congenital central nervous system 

anomalies in the group exposed to famine in the first trimester 

of gestation and also an excess of congenital CNS disorders in 

surviving adults. 3 

One does not generally think of actual malnutrition in terms of 

protein energy malnutrition and low carbohydrate intake in 

relation to developed societies today. However there can be small 

minorities in any society who may be at risk in this way - an 

example in our Olin society could be itinerants but without a 

dietary survey of this group, one couldn't be definite about this. 

In any case, experience in underdeveloped countries has shown that 

where there is a deficiency which often manifests as low birth 

weight,giving caloric supplements to the mother increases the 

birth weight. Lechtig et a1. 4 have reported in detail on their 

studies of the effects of caloric supplementation on birthweight 

in Guatamala. They report on a study in four rural villages in 

Guatamala in which two types of supplements were distributed: 

protein caloric and caloric. Lechtig et al. summarise their 

• 
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findings as follows: 

"The caloric supplementation increased the total caloric intake 
during pregnancy. In both supplements, the amount of calories 
supplemented during pregnancy showed a consistent association 
with birthweight. In the combined sample the proportion of 
low-birthweight babies in the high-supplement group (G520,000 
supplemented calories during pregnancy) was 9% compared with 
19% in the low-supplement group (~ 20,000 supplemented calories 
during pregnancy). The relationship between caloric supplement
ation and birthweight (29 gm of birthweight per 10,000 supple
mented calories) was basically unchanged after controlling for 
the maternal home diet, height, head circumference, parity, 
gestational age, duration of disease during pregnancy, socio
economic status, and different rates of missing data. Moreover, 
a similar association was found in consecutive pregnancies of 
the same mother. We concluded that caloric supplementation 5 during pregnancy produced the observed increase in birthweight." 

There is some evidence also that even where scarcity of food because 

of non-availability or poverty is not a factor, there can be modest 

maternal undernutrition with consequent intrauterine growth 
6 retardation. Papiernik et al. report on such a study among a 

small group of Parisian women of Social Class 2 and 3, who were 

investigated in years 1974-75. ~1aternal nutrition was studied 

during the last trimester of pregnancy in a control group of 39 

women and a test group of 23 women with a subnormal uterine height 

at 30 weeks in whom non-nutritional causes of intrauterine growth 

retardation had been excluded. A dietetic analysis of the mothers 
. . 

showed that the mean daily caloric intake of the control group was 

2553 kcal. and of the test group 2241 kcal., the difference being 
' 

due to a deficiency of non-protein calories. 20 of the test group 

delivered light-for-date infants at term where.as none of the control 

groups did. The differences in mean birthweight and length were 

significant (p <:0.001). Placenta weight was significantly higher 

in the control group (p c:O.Ol). 

The two groups were identical with respect to parity, type and 

duration of pregnancy, social class and spectrum of professional 

occupation at the time of entry to the study. There was no 

significant difference in age or weight at the time of diagnosis 

' i 
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of pregnancy but the mean height of the control group was 

greater than that of the test group (p <: 0 .01). In the test 

group, 52% ate less than 2250 kcal/day compared with 31% of 

the controls. Analysis of the composition of the diet revealed 

that the two groups ate similar amounts of protein but the test 

group consumed less fat and significantly less carbohydrate, 

43% of the test group ate less than 250g carbohydrate per day 

compared with 11% of the control group. 

group but only 22% of the test group ate 

carbohydrate per day. 7 

The researchers conclude, 

56% of the control 

more than 350g 

"in this study it is shown that mothers of small-for-date 
infants lacking any known cause of growth retardation 
ate 300 kcal less th_an c·ontrols and their \'/eight gain was 
3kg less than controls .... our conclusion is that maternal 
nutrition can play a role in the regulation of fetal growth 
even in developing countries. Growth retardation ~ay be 
explained at least partially by a reduction in maternal 
caloric intake_and egpecially by a reduction of maternal 
carbohydrate d1et." 

While the study just quoted was based on a very small number of 

subjects, it does call attention to the need for nutrition 

education for all social gioups, particularly in view of the 

evidence coming to light on the optimum birth weight for babies 

which has already been refer~ed -to(see Chapter 2). 

There is evidence too that undernutrition can lead to impaired 

immune competence in the newborn fetus with the consequent 

increased risk of infection. Chandra9 writes as follows, 

"low birth weight infants with fetal growth retardation 
show imp.ar ed immunocompetence of the· same as seen in 
malnutrition acquired postnatally. Some immune functions 
may continue to be depressed for several months after birth."9 
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One specific way in which diet during pregnancy affects the 

outcome of the pregnancy is seen in the relation between 

maternal weight gain and infant birth weight. A strong positive 

association exists between the weight gain of the mother and 
the infant. 10 Naeye 11 determined the relationship of maternal 

weight gain in pregnancy, by examining the records available 

from the U.S. Collaborative Perinatal Project of the National 

Institute of Communicative Disorders and Stroke. Cases number

ing 77,565 were analysed. The optimum weight gain, taken, as 

the rate associated with the lowest perinatal mortality rates, 

was 30 pounds (13.6 kgs) for very thin mothers, 20 pounds (9.1 kgs) 

for normally proportioned mothers and 16 pounds (7.3 kgs) for 

overweight mothers. Naeye concluded that a mother's optimal 

weight gain in pregnancy depends on her body build and that optimal 

weight gain of an overweight mother is about half that of a very 

thin mother. However, as Naeye points out, there are some 

difficulties in interpreting this report. The study did not 

distinguish between overl~eight due to obesity and overweight 

related to a large lean body mass as can be found in some very 

muscular women. Increased body fluids, a third possible cause 

of excessive weight gain, were present in some of the patients 

studied lvho had clinical edema. It is necessary to cons id er 

these factors because they may partly explain the difference 

beh;een Naeye 's recommended weight gain and others put forward 

in the U.S. and in the U.K. The Committee on Maternal Nutrition 

of the National Academy of Sciences in Washington 

a weight gain of 20 to 25 pounds while Hytten and 
recommended 

L . hl3 . e1tc 1n 
the U.K. recommended a weight gain of 27 pounds. Hytten and 

Leitch found that the incidence of pre-eclampsia rises with 

increasing weight gain and accelerates at high maternal weights. 

The incidence of prematurity (birth weight 2,500 g or less) was 
highest at the least maternal weight gain, fell to a minimum in 

the middle of the distribution and rose again with higher maternal 

weights chiefly because of pre-eclampsia. 

However, the management of high weight gain in pregnancy is 

something that has to be approached with caution. It is now 

known that protein energy malnutrition can arise from slimming. 

When dietary intake is restricted, maternal reserves are drawn 
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on, and when catabolism of fat becomes excessive, this can 

produce ketosis which is associated with neuropsychological 

defects in the offspring. Ketosis and other metabolic 

abnormalities including hypoglycaemia and hypoinsulinemia 

develop sooner and are more severe in fasting pregnant women 

than in ~on-fasting pregnant women. 14 Reduction of carbohydrate 

intake was often recommended to pregnant women in the past in 

order to keep weight gain down. In the light of present know

ledge however, much greater caution is called for in recommend

ing such a course of action and any medically unsupervised 

reducing regimen where there is no monitoring for the possible 

development of ketosis is to be avoided. 

The whole question of obesity in relation to pregnancy shows the 

need for the formation of good dietary habits before pregnancy. 

Being obese before pregnancy brings with it disadvantages in the 

pregnancy itself. · There is increased risk of high blood pressure 

and consequently of eclampsia and toxaemia. Obesity also brings 

added risk of diabetes. The type of diabetes arising in this 

way is known .as insulin dependent diabetes. As the name suggests 

diabeticswith the non-insulin dependent diabetes, do not need 

insulin. This type of diabetes is heavily associated with over

weight and can be controlled by diet. This dietary control in 

turn however, as mentioned previously brings with it a risk of 

ketosis and a consequent risk for neuropsychological defects in 

the offspring of a mother so affected. 

Vitamins and Minerals 

According to Dickerson, 

in the human are almost 

15 Baker and Barnes , dietary deficiencies 

always multiple. A poor diet is seldom 
deficient only in energy or protein. However, the 

not necessarily true since diets may have adequate 

• converse 1s 

protein and 
energy but be deficient in some vitamins or minerals. This can 

happen because of the way in which these nutrients are distributed 

in foods, with high concentrations of some nutrients being found 

in only a few foods. Deficiencies may also arise even when 

• ,. 
' 
' 
' 
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normally adequate amounts of some vitamins and minerals are 

being ingested because intake of certain drugs may prevent the 

proper utilisation of the mineral or vitamin by the body or 

increase bodily needs for it. 

The Role of Vitamins - particularly Folic Acid 

Much present day research on the aspects of nutrition which 

influence fetal development and birth outcome, is tending to 

concentrate on specific aspects of nutrition such as vitamins, 

minerals etc. Very often such research is undertaken in an 

attempt to locate specific nutritional factors that may be either 

causative or synergistic with other factors in the aetiology of 

a specific defect. A good example of this is the present research 

into the role of possible defective nutrition in relation to 

central nervous system defects such as anencephaly and spina 

bifida. Because of the comparatively high rate of these defects 

in Ireland and indeed in parts of Great Britain, this is of 

particular relevance to this study. 

Research into the role of specific nutrients in the causation of 

a particular defect, in this case, central nervous system defects, 

is bedevilled with difficulties. To get a suitable study group, 
' 

one has first to choose women at risk for having a child with 

such a defect. This often means that the women must have already 

had one such child. Among such at-risk women, one must then 

choose those who are going to become pregnant again and who are 

willing to co-operate in the study. In addition, once researchers 

suspect that a particular nutritional deficiency may be involved 

in the aetiology of a defect, they are faced with an ethical 

problem in choosing a control group, particularly where the study 
involves giving supplements to some·women and withholding them 

from others. Where a study of nutritional deficits is concerned 
with actual dietary practices rather than giving supplements, 

there is a problem of finding a reliable method of acquiring 
accurate information on the intake of different foods. All of 
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these difficulties have resulted in the fact that studies 

involving specific aspects of nutrition often have to rely on 

relatively small samples with consequent difficulty in drawing 

valid conclusions. With these reservations in mind, it is 
useful to look at some of the evidence that has emerged to date. 

Smithells, 16 Sheppard and Schorah have reported on a study where 

seru~ folate, red cell folate, white blood cell vitamin C, 

riboflavin saturation index and serum vitamin A were det·ermined 

during the first trimester of pregnancy in over 900 cases. 

For each of these, they found a social class gradient. Social 

Classes I and II showed the highest levels which differed 

significantly from other classes, except for serum folate. In 

6 mothers who gave birth to infants with neural tube defects, 

first trimester serum folate, red cell, white blood cell, 

vitamin C and riboflavin values were lower than in controls. 

In spite of small numbers, the differences were significant for 

red cell folate (P <0.001) and white blood cell vitamin C (P<O.OS). 

Smithells et al. concluded that 

"these findings are compatible with the hypothesis that 
nutritional deficiencies are significant in the causation 
of congenital defects of the neural tube in man." 17 

In an earlier study, Hibbard and Smithells18 suggested that folic 

acid metabolism as measured by the FIGLU excretion test was more 

often deranged in the puerperium in women who had just given 

birth to a child with a neural tube defect as compared with 

controls. There was also a report by Thiersch19 that aminopterin, 

a powerful folic acid antagonist, used for a short time to procure 

therapeutic abortion, caused several cases of anencephaly. 

All of this work prompted a more controlled investigation of the 

role of folic acid in early pregnancy (the period when CNS defects 
arise). 
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20 
Smithe11s, Sheppard and Schorah repor~ on a study where 188 

mothers at risk for a neural tube defect pregnancy were given 

a multivitamin and iron preparation ('Pregnavite Forte F' 
Bencard), 1 tablet three times a day for not less than 28 days 
before conception and continuing at least until the date of the 
second missed period i.e. until well after the time of neural 

tube closure. Two hundred and sixty-nine other mothers also 
• 

at risk for neural tube defects were ~ot given supplements and were 
used as a control group. These controls were either pregnant when 

referred to the study centres or refused to take part in the study. 
After allowing for a small number of some infants/fetuses, .which 

• 

for various reasons it was impossible to examine, the outcome of the 
study was as follows: 1 of 178 infants/fetuses of fully supplemented 
mothers (.6%) had a neural tube · defect compared with 13 of 260 
infants/fetuses of unsupplemented mothers (5.0%) .. The table showing 
the outcome is presented below. 

TABLE 29 

OUTCOME OF PREGNANCY IN FULLY SUPPLEMENTED AND CONTROL MOTHERS. 

Infant/fetus with NTD 
Infant without NTD 

Subtotal (1) 

Normal amniotic AFP 
Subtotal (2) 

Spontaneous abortions 
Examined, NTD 
Examined, no NTD 

Subtotal (3) 

Not examined 

TOTAL 

Smithells et al. 198021 

Fully 
Supplemented 

1 
140(3) 
141 (3) 

26 
167 (3) 

0 
11 

178(3) 

10 

188(3) 

Controls 

12 
192 (5) 
204(5) 

38 
242(5) 

1 
17 

260(5) 

9 

269(5) 

' 
. 

• 

• 

•. 

' 
·; 

• 

Smithells et a1. 22 report that comparison of the neural tube 
defect frequencies in the supplemented and control groups by 

Fisher's exact test showed significant differences (p ~0.01) 
for subtotals (1), (2) and (3) in the above table . 

• • 

• 
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Smithells et al. concluded from that particular trial that the 

most straightforward interpretation was that vitamin supplements 

had prevented some neural tube defects. However, they also state 

that if the vitamin tablets were directly responsible, they could 

not say from that particular study whether they operated via a 

nutritional or a placebo effect. The subjects of that particular 

study came from Northern Ireland, South-East England, Yorkshire, 

Lancashire and Cheshire. 

Another study of women resident in Glamorgan and Gwent is reported 

by Laurence, James,Miller and Campbel1. 23 One hundred and seventy

four women who had previously had a child with a neural-tube 

defect, were assessed retrospectively on the quality of their 

diets during the first trimester of that pregnancy, between 

pregnancies and during the first trimester of other pregnancies. 

They were then studied - prospectively during the first trimester 

of 186 following pregnancies and the outcome of these was recorded. 

A simple diet sheet was used that provided a general pattern for 

meals and a check list showing the amounts of food consumed 

during the average week and listing first-class proteins, dairy 

products, milk, fresh vegetables, fruits and salads, wholegrain 

cereals, refined cereals, refined carbohydrates, potato and 

potato products and fats. The diets were adjudged into three 

broad groups. Good diets were those with a good intake of all 

essential food including first class protein and no imbalance 

such as excessive amounts of potato and potato products, refined 

cereals and carbohydrates, sweets, chocolates and soft drinks; 

moderate diets were those containing less than the recommended 

amount of essential items of diet (generally a limited quantity 

of first class protein and small quantities of fresh fruit and 

vegetables) with or without imbalance, and poor diets were those 

with a deficient intake of first class protein, usually no fruit 

or vegetables and generally a severe imbalance with excessive 

amounts of carbohydrates. 

• 

-
I 
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Those women who were planning to have further children and 

were willing to co-operate were divided in two groups. One 

group was counselled to improve their diets and to stop 

smoking not later than the time when contraceptive precautions 

were stopped. The other group were not counselled. Both 

groups were instructed to report to the researchers within 

six weeks of a missed menstrual period and were followed up 

from there on. 

·In all,one hundred and three women (with 109 pregnancies) were 

·given dietary counselling before the pregnancy, the remaining 

71 (with 77 pregnancies) not being counselled. Seventy-eight 

(721) of the counselled women improved their diet compared 

with only nine (121) of the uncounselled women. The difference 

was significant (P -0.001) . There were three recurrences of 

neural tube defects in the counselled women (31) and five 

recurrences in the uncounselled (71). Although this difference 

was not significant, the relative risk in the counselled group 

was reduced to less than half of that in the uncounselled group. 

All eight recurrences occurred in the 45 pregnancies in women 

taking poor diets (181), whereas there were no recurrences in 

the 141 other pregnancies. This difference is significant 

(P <0 .001). 

The authors concluded that 

" women receiving adequate diets have a lower incidence 
and recurrence of fetal neural tube defects than women 
receiving poor diets and that dietary counselling may 
be effective in reducing the incidence of fetal neural
tube defects." 24 . 

In another study, Laurence, James, Miller, Tennant and Campbe11 25 

report on a randomised controlled double-blind trial undertaken 
in South Wales to prevent the recurrence of neural tube defects 

in women who had had one child with a neural tube defect. Sixty 
women were allocated before conception to take 4mg of folic acid 

a day before and during early pregnancy and 44 complied with 

these instructions. Fifty-one women were allocated to placebo 

treatment. There were no recurrences among the compliant mothers 

•• . 

• 
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but two among the non-compliers and four among the women in 

the placebo group. Thus there were no recurrences among those 

who received supplementation and six among those who did not; 

this difference was significant (P = 0.04). 

Laurence et a1. 26 state that the first objective of the study 

was to recruit enough women who had had a child with a neural 

tube .defect to take part in a randomised controlled trial: in 

this they found themselves to be only partially successful since 

after five years and interviewing 905 women they had recruited 

111 (12.31) who agreed to take part and achieved a subsequent 

pregnancy. Moreover, of the 60 women allocated to receive 

folate treatment, 16 (27%) did not comply with instructions to 

take the tablets. 

As a trial of the methodology of preventing neural tube defects 

by giving prophylactic folate, the researchers found the trial 

unsuccessful: two out of 60 women allocated to receive treat

ment had a recurrence compared with four out of 51 countrols. 

This result, disappointing to the researchers was due to non

compliance with the tablet regimen. As a trial of the biological 

effects of receiving folate during early pregnancy, however, the 

study was more successful. None of the 44 women who received 

treatment had a recurrence whereas there were six recurrences 

among the 67 untreated cases. The probability of such a 

distribution, using Fisher's extact test with a single tail was 
p = 0.04. 

The researchers then tried to separate out the effect of f(llate 

from the non-specific effect of diet. There were no recurrences 

among the 84 women who received good or fair diets, but there 

were six recurrences among the 27 women receiving a poor diet 

(p <0.001, Fisher's exact test). Within this high risk group 
of women, however, there were no recurrences in the 10 who had 

taken folate supplement but six recurrences in the 17 who had 

not take~ supplementation (P = 0.04, Fisher's exact test) . . 
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The researchers state 

"although there may have been some bias owing to women who 
were receiving an inadequate diet also failing to comply, 
yet within this group receiving an inadequate diet the 
preventive effect could still be detected. We conclude 
that women receiving a poor diet who are at high risk of 
recurrence of fetal neural tube defects can reduce their 
risk either by improving their diet or by taking folate 
supplements." 27 

While the use of folate supplements may be necessary for groups 

who are suspected of being deficient in it or who for one reason 

or another are unlikely, at a particular point in time, to get 

sufficient folic acid from their diet, ultimately from a health 

education viewpoint, one would probably aim at encouraging 

dietary habits that would ensure adequate supplies of all 

ments. From this more general viewpoint, Wynn and Wynn28 
• requ1re-

point 

out that many countries obtain thier main supply of folic acid 

and the remaining vitamins of the B complex from fresh or frozen 

green vegetables of which the commonest in Ireland and Great 

Britain are cabbage, cauliflower, brussel sprouts, kale or spinach 

or from fresh or frozen green beans or peas. Wynn and Wynn29 

point out that the Irish and Scots, both of whom have a relatively 

high rate of neural tube defects among European countries, consume 

less than half as much fresh green vegetables every day as the 

English. According to Wynn and Wynn, the French, Italians and the 

Spaniards in turn, consume twice as much fresh green vegetables 

as the English. Fruit is another source of folic acid and other 

vitamins. 30 However, according to the Wynns, a pound of cabbage 

or brussel sprouts contains ten times as much folic acid as a 
- 31 

pound of oranges or tomatoes. 

Analysis of the 1978 Household Budget Survey32 gives the following 

amounts of money spent by various types of urban household on 

fresh fruit and fresh vegetables in 1978. (refer table 30, p.lOO). 

-
' 
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• 

TABLE-30 

Type of household 

' 

Amount spent on 
fresh fruit and 
vegetables . 

Households with £50-30 • week £1.21 1ncome per 
11 " £30-40 11 11 11 1.40 

• 
lt 11 £120-150 " lt " 2.87 

• 

" " 
• 2.39 average 1ncome 

" 11 2 adults and 2 children 2.42 

" 11 2 adults and 4 children or more 3.15 

The actual percentages of total expenditure on food which were 
spent on fresh vegetables and fresh fruit in these various types 

• 

of household did not vary greatly being in the region of 8-9% in 
all. However, as can be seen from the table above, this resulted 
in considerable differences, the actual amounts of money spent. 

A table,based on OECD data gives the comparative amounts of fresh 
fruit and vegetables consumed in a number of developed countries · 
in 1971. This table is presented below. 

• 

• 

Italy · ' 

Portu al 
..§.E!in 
We_st Ge..!!!&. .· 
)wj tzerbnrl 
France 
Netherla is 
Austria 
Japan 

~ 
USA 
Norway 
Denmark 
Sweden 
Irish ~.:Le 

~ tee ~om 
J:!n Land 
Scotlanrl 

TABLE 31 
- -~- - ~ - -- -

Consumption of fresh vegetables and fruit, 1911, 
kilocalories per person· :per day 

. (Source: OECD, 1973)33 
' 

. . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . ' ' 

' . ' . z.gs 
. . ' ' ' 

. . 181 
lll ' 

' 
. . . . . ' 

. . . . . . .. 163 • 
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156 

L Z 

131 
120 

lOZ 
• 

• 92 

•:U. 
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~91 ' 

81 
/U 

62 
• 

46 
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It can be seen from this (table 31) that Ireland and Scotland 

had the lowest consumption of fresh fruit and vegetables per 

head in the developed world. 

Wynn and Wynn134 point to another feature of nutrition which 

may be important to consider particularly in relation to poorer 

families. This is the fall back diet - that on which a family 

falls back in times when it is hardpressed. Wynn and Wynn point 

out that the traditional fall back diet of the Irish was potatoes 

but that now white bread is a more important component of this 

fall back diet. This is likely to be particularly true in urban 

areas. Analysis of the 1978 Irish Urban Household Budget Survef5shows the 

amount per week spent on white bread and on potatoes in the three 

lowest income groups for which data were presented. 

Household Income Amount spent Amount spent 
per week on white bread on potatoes 

per week per week 

£ £ 

under £20 .613 .261 
£20 - £30 .911 .458 
£30 - £40 1.049 .508 

' 

It can be seen from this extract from the table that the amount 

spent on white bread by these poorer urban households exceeds 

considerably the amount spent on potatoes. 

Wynn and Wynn36 point out that the Danes, Swedes and Finns, those 

with the lowest rates of neural tube defects, eat largely whole

meal bread, rye bread or mixed rye and wheaten bread at high 
extraction rates. (One is not however suggesting that all the 

difference in neural tube defects rates is due to the different 

types of bread consumed since other factors may also be involved) . 
. 

Most of the vitamins are removed in milling wheat to produce the 

white flour of which the English and particularly the Irish and 

' 

' 

' ' 

' 
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Scots are big consume~s. Wynn and Wynn continue, 

"White flour in England and Scotland is then enriched by 
adding supplements including two of the vitamins of the 
B complex - thiamine or vitamin B and nicotinic acid. 
However, out of at least seven vitamins that are partially 
or largely removed in milling, only two are added back. 
These two vitamins added back do not include folic acid 
or two other vitamins necessary to prevent malformation 
in animals. The wheatgerm produced as a by-product in 
milling wheat has a very high content of all the vitamin 
B complex including folic acid and indeed also of some 
essential minerals but it is only generally eaten by the 
knowledgeable and well-to-do. White bread is the main 
article of diet of the Irish poor but in the Irish 
Republic, there is no law requiring the return to white 
flour of any nutrients removed in milling except calcium. 
Irish white flour is lower in iron, thiamine and niacin 
than white flour in the U.K. Irish bread lacks nutrients 
known to be essential for the prevention of malformations37 
in animals." 

Wynn and Wynn present a table giving the vitamin content of 

breads, oats and potatoes. This table is presented below: 

TABLE 32 

VITAMIN AND OTHER CONTENTS OF BREADS, OATS AND POTATOES (mg per 1,000 kilocalories)38 

' ' 

' . 
• 

' ' 
• 

' 

• 

Nutrient White bread8 

UIC 
White bread 
Irish Republic 

Wholemeal 
bread(100\) 

Oatmeal Potatoes Recosmended daily 
allowance for women : 

Thiamine(Bl) 
Riboflavine ( B2) 

Nicotinic acid 
Pyridoxine(B6) 
Pantothenic acid 
Free folic acid 
Zinc 
Dietary fibre 

o. 85 
0.1 
6.0b 

0.17 
1.3 
0.026 
3.4 

11.6 

0.17 
0.13 
2.6 
0.17 
1.3 
0.026 

3.4 
11.6 

(Source: McCane and Widdowson, 1978) 

1.2 
0.3 

18.0 
0.65 
2.8 
0.10 

10.0 
39.4 

1.3 
0.3 
3.0 

0.3 
2.5 
0.03 
7.5 

17.5 

1.0 
0.4 

15.0 
2.3 
2.5 
0.04 

Z.5 
24.1 

• 

US 1974 UI 1969 
1.0 0.9 

1.2 1.3 
13.0 15.0 

2.0 none 
5.0-10.0 none 

0.40 

15.0 
none 

• 

none 
none 
none 

a Bread and Flour Regulations 1963 (51 1961 no. 1435 as amended by 51 1972 no. 1391) 
b Partly derived from nutrients added by regulation 

• 

• 

• • 

' ' 
. 
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Wynn and Wynn conclude, 

"the curse of the Celts (the relatively high rate of neural 
tube defects found in Scotland, Ireland, Wales and England) 
may be partly the poverty of family income of some Celtic 
minorities and partly Celtic national and family food habits 
resulting in exceptionally low intakes of certain micro
nutrients." 39 

It would appear from these comments that the diet of some Irish 

people particularly in poorer families could leave them at 

increased risk for neural tube defect babies. It is of importance 

also to note that the deficiency effects are felt mainly in the 

first two months of pregnancy when many women do not know that 

they are pregnant. For this reason, relying on antenatal care 

and advice to reduce this risk factor is useless. Dietary 

education for women would need to take place before pregnancy. 

The latest stage pre- pregnancy when the majority of women form 

a captive audience is at second level school. There is therefore 

a strong argument for including nutrition education in the 

curriculum of all second level schools so that good dietary habits 

the can be 

health 

formed 

of the 

pregnancy. 

early in life and particularly with a view to 

next generation, to encourage these habits before 

From the research point of view, it is of interest to note that 

the recent Medica-Social Research Board Annual Report for 198040 , 

gives details of an impending study of vitamin supplementation 
to·mothers at risk of having a baby with a neural 

tube defect. The study is to commence in 1981-82 and expected to 

be completed by 1985. Further detail on the study will be found 

in the relevant extract from the Medica-Social Research Board 

Report 1980 which is given in Appendix C. 

Vitamin A 

Another vitamin thought to be important in the outcome of pregnancy 
is Vitamin A. According to Dickerson, Baker and Barnes1. 1 , 

Vitamin A deficiency has been associated with poor fetal growth 

and the development of malformations. In Eastern countries where 

' 
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blindness due to a Vitamin A deficiency is endemic, maternal 

Vitamin A deficiency can result in a variety of malformations 

in the fetus including microphthalmia and anophthalmia. 

However, Gal et a1. 42 have reported that high concentrations 

of Vitamin A in a mother's serum have been found to be assoc

iated with elevated storage of the vitamin in the liver of 

her fetus and 

tube .defects. 

the offspring 

with malformation of the fetus, including neural 

This relationship was particularly marked in 

of very young or elderly mothers. 

Dickerson et al. observe, 

"Both aspects of the problem, that is the effects of hypo
and hypervitaminosis A, have been abundantly confirmed by 
experiments in animals . . It has already been indicated 
that zinc is important in relation to Vitamin A. This 
vitamin is stored in the liver and its release into the 
circulation depends upon the synthesis of the specific 
globulin (retinol binding protein, RBP), which carries it 
round in the bloodstream. Synthesis of this protein is 
dependent on the availability of zinc. Thus, it is possible 
that although the fetal livers examined by Gal et al. 
contained high concentrations of Vitamin A, this was due 
to a failure to release the vitamin, possibly as a conse
quence of low zinc status, though this was not, in fact, 
measured." 4 3 · 

The fact that high doses of Vitamin A may be damaging, points to 

the need for supervision of administration of this vitamin and 

perhaps others as well, as supplements . . Supplements must be 

balanced in the light of each individual's needs, a point that 

may be particularly important to bear in mind in an age when 

vitamin and mineral supplements are open access to the public. 

The situation in relation to vitamin intake is complicated by a 

number of factors. 44 As briefly mentioned above, minerals such 

as zinc may be necessary for the proper absorption and utilisation 

of some vitamins, e.g. pyridoxine (Vitamin B6) and Vitamin A. 

Some vitamins such as Bl and C decrease on storage and Vitamin C 
and folic acid, being water soluble, are easily lost through 

overcooking. The situation in outlining the possible consequences 

of over or under ingestion of a particular vitamin is also 

complicated by the fact that much of the relevant research has 

' 
' 
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been done on animals and, while this is valuable in pointing 

to possible implications for human beings one cannot immediately 

extrapolate from the animal to the human level since species 

susceptibility may be different. 

Zinc 

Among the minerals and trace elements known to be essential to 

man, zinc is one of the best known. Zinc is a component of over 

70 metallo-enzymes. 45 It is an essential element for cell multi

plication and consequently for fetal growth processes. Holden et 

a1. 46 have reported that they found that self-selected diets 

which were adequate in macronutrients (protein and carbohydrates) 

may not contain adequate levels of zinc or copper. Their study 

was however, based on only 22 subjects with ages ranging from 

fourteen to sixty-four and drawn from a pool of educated middle-
. 47 

class volunteers. Lyon found that the intake of zinc in West 

Scotland as determined by atomic absorption spectrometry of 96 

items of food which made up the standard local diet, was less 

than that recommended by the U.S. National Academy of Sciences 

(1974) 48 which ranged from lOmg for a young 8 year-old female to 

15 for an adult male or female to 20mg daily for a pregnant female 

and 25mg for a lactating female. Lyon suggested that even if 
. 

wholemeal flour with its higher zinc content was substituted for 

white flour, the amount in the diet would not be adequate for 

1 . h 49 pregnant or actat1ng mot ers. 

Dickerson et 
50 . 

al. report that in humans, there is a congenital 

disease, acrodermatitis enteropathica, in which there is a failure 

to absorb zinc. They report that of three women known to have 

survived to adulthood and become pregnant, two have produced 

offspring with lethal congenital malformations. One of them had 
multiple skeletal anomalies, the other anencephaly. Similar 

congenital malformations of the central nervous system are among · 

those most frequently encountered in the offspring of zinc deficient 
51 rats as reported by Hurley. Many of the reported studies on 

zinc deficiency effects refer to rats, but given the importance 

of zinc in cell multiplication and in the proper utilisation of 

• 
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some vitamins, adequate levels of zinc intake would seem to be a 

requirement for a healthy pregnancy. Dickerson et a1. 52 point out 

that besides its absolute concentration, the ratio of zinc to 

other trace elements is important for normal metabolism. 

Availability of zinc, Dickerson et al. report, is reduced by high 

concentrations of copper and also by the toxic mineral, lead. 

In the development of an adequate dietary program for pregnant 
• 

women, attention should also be paid to intake of other minerals, 

particularly calcium,manganese and copper. However, it is not 

proposed to elaborate on these here. 

' 
' 
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PART II 
\ 

CHAPTER 5 

NUTRITION II - DRUGS 

AND ENVIRON~ffiNTAL HAZARDS, PARTICULARLY LEAD 
• 

A review of nutrition in relation to fetal development involves 

not only looking at what it is desirable to eat, but also 

substances, the ingestion of which might be harmful. In this 

chapter, it is proposed to look at the social drugs, tobacco 

and alcohol and also at some other drugs both non-prescribed 

and prescribed. Finally, the question of environmental contami

nants, particularly lead, will be considered. 

Smoking 

Considerable research has been done on the effect of maternal 

smoking on the outcome of pregnancy. A major difficulty with 

many of the studies is to isolate the effects of smoking from 

other variables which often accompany smoking, e.g. high parity, 

socio-economic status etc. and which also affect the outcome of 

pregnancy. The effects of smoking on birth outcome can be 

considered under a number of headings, e.g. birth weight, 

spontaneous abortions, perinatal mortality and congenital defects 

etc. The Report of the U.S. Surgeon General (1980) on the 

Health Consequences of smoking for women provides a summary of 

much of the published research to date. 

Bir~h Weight and Fetal Growth 

Babies born to women who smoke during pregnancy are, on the 

average 200 grams lighter than babies born to comparable women 

who do not smoke. 2 One study3 in which rates of low birth weight 
(i.e. -2,500 gms) we.re simultaneously adjusted for multiple 

factors showed that maternal smoking had a more significant 

relationship to birth weight than did previous pregnancy history, 

. . 

• 
• ,, 
' 

' 
!. 
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hospital pay status, mother's pre-pregnant weight, height, age, 

parity or sex of child. Adjusted rates of birth weights under 

2,500 grams were 49 per thousand for non-smokers, 76 per thousand 

for smokers of less than a pack per day, 114 per thousand for 

smokers of a pack per day or more. The risk of having a low 

birth weight baby, therefore increased 53 per cent and 130 per 

cent for light and heavy smokers respectively compared with non

smokers. It has been found that there is a dose response 

relationship: that is the more the woman smokes during pregnancy, 

the greater the reduction in birth weight. 4 If a woman gives up 

smoking by her fourth month of pregnancy, her risk of delivering 

a low birth weight baby is similar to that of a non-smoker. 5 

Garn6 has reported on an analysis of the relative effect of 

smoking and other variables using data from the U.S. Collaborative 

Perinatal Project of the National Institute of Neurological and 

Communicative Disorders. He states, 

"Both by the correlational approach and the excess of maternal 
categories associated with low birth weight, maternal smoking 
during pregnancy thus emerges as the most important _single 
preventable determinant of low birth weight. Moreover, the 
probability of low birth weight is directly proportional to 
daily cigarette consumption. Abstention from smoking or 
reduction in the number of cigarettes smoked would reduce the 
frequency of low-birthweight." 7 . 

It has also been found that the lower mean birth weight of smokers' 

babies is not due to shorter periods of 

a direct retardation of fetal growth. 8 
gestation but rather to 

In other words. these 
• 

babies are small-for-dates rather than preterm. Miller9 has 

characterised smokers' babies as normally proportioned but short 
as well as light for dates. 

Smoking does not appear to lower the birth weight of the infant 

by reducing maternal weight gain, maternal appetite or maternal 

intake of food. 10 However, Meyer11 in a study of 31,788 births 

from the Ontario Perinatal Mortality Study found that smoking 

has a more pronounced effect on low birth weight when maternal 

weight gain during pregnancy is less than 20 pounds. It would 

appear that fetal grolvth retardation results from a direct effect 

of smoking on the fetus rather than an influence resulting from 
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• 

nutritional deprivation. 12 However, one must be cautious in 

interpreting this fact. A mother may have an adequate nutritional 

intake by normal standards but some other factor such as smoking 

may depress the effect of specific micronutrients in her own 

body or through effects on the placenta prevent adequate uptake 

by the fetus of these micronutrients. 

Crosby et a1. 13 observed that the concentrations of 14 amino 
-

acids and carotene were reduced significantly in the blood of 

smoking mothers. They postulated that while these differences 

were on the order of 10 to 20 per cent, they could be an important 

factor in producing the small-for-gestational age infants 

associated with maternal smoking. Similarly, Schorah et a1. 14 , 

in a study of over 1,100 pregnant women found that the leukocyte 

ascorbic acid (Vitamin C) concentration was about 22 per cent less 

in the blood of women who smoked more than 20 cigarettes a day 

as compared with controls. These differences were even more 

marked in women from lower socio-economic groups. The authors 

suggested that in addition to the role of ascorbic acid in fetal 

nutrition, these lowered concentrations might be related to the 

increased incidence of premature rupture of the amniotic membranes 

in smoking women. 

Common tests done on newborn infants are the Apgar and Bayley -

tests of motor and mental ability. Garnet a1. 15 have reported 

on the relationship between maternal smoking and outcome on these 

tests. Using data from the U.S. Collaborative Perinatal Project, 

they 

half 

found that the frequency of low Bayley scores increased by 

in infants of women who smoked two packs of 

day or more during pregnancy. Apgar scores of 2 

cigarettes a 

(severely 

depressed level) increased dramatically in percentage with 
-
increasing maternal cigarette usage, more than doubling at high 

levels of cigarette smoking during pregnancy. Apgar cut off 
values of 3 and 5 showed similar patterns. 

• 
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Spontaneous Abortion 
• 

Women who smoke appear to be at increased risk of spontaneous 

abortion. 16 Fergusson17 found that women who smoked more than 

20 cigarettes a day had almost twice the non-smoker risk of 

having had a previous spontaneous abortion and that the 

association could not be explained by differences in maternal 

age, educational level, parity, race, socio-economic status 

or m~rital status. Himmelberger18 and colleagues surveyed a 

group of professional women in medicine concerning the influence 

of smoking on their 12,194 pregnancies. They found that after 

controlling for other possible interfering variables, the risk 

of spontaneous abortion for certain sub-groups of heavy smokers 

was about 1.7 times that for non-smokers. Spontaneous abortion 

rates were lowest in the 25 to 29 year old category increasing 

with age to levels of 33 and 36 per cent for non-smokers and 

smokers, respectively at age 40 plus. The relative increase in 

risk associated '~ith maternal smoking was highest at the youngest 

ages and decreased with increasing age. 

Murphy and Mulcahy19 have reported on an association between 

smoking and spontaneous abortion among 12,013 consecutive patients 

at the Coombe Lying-In Hospital. They found a substantial increase 

in the proportion of spontaneous abortions with increased maternal 

smoking (the relevant table is shown overleaf, p.lll table 33). 

The exception to this trend, women smoking more than 25 cigarettes 

a day, may be ascribed according to the researchers, to random 

variations due to the small number in this group. 
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TABLE 33 

Incidence of abortion related to 

- Coombe Hospital 

Cigarettes 
per day 

None 
1-4 
5-9 

10-12 
13-14 
15-19 
20-24 
25+ 

Total 

0-4 
5+ 

Total No. 
women 

6,478 
600 

1,150 
1,897 

298 
643 
767 
180 . 

12,013 

7,078 
4,935 

of 

quantity of cigarettes smoked 
20 (Murphy and Mulcahy) 

Percentage 
abortions 

9.8 
9.3 

13.9 
11.1 
13.1 
13.1 
12.3 
10.5 

10.8 

9.7 
12.3 

of 

Since the proportion of abnormal karyotypes (showing fetal 

abnormality) in the abortuses of women who smoke appears to be 

reduced in relation to those of non-smokers, 21 it would seem 

that the smoking related excess of abortions is due to pregnancy 

· complications rather than to any fetal abnormality. 

Perinatal Mortality 

For some time, controversy surrounded the question of whether 

there was an increased risk of perinatal mortality -with maternal 

smoking. This controversy can be partly explained by the fact 

that not all - studies have controlled equally well for other 

influencing factors such as age, parity, race and socio-ecomic 

status. Also cigarette smoking has been found to be more harmful 

to the pregnancies of women with other risk factors than it is to 
. 22 otherwise low-risk women. 

The 1979 ·u.s. Surgeon General's Report on The Health Consequences 

of Smoking for Women has summarised studies showing a relationship 

between level of smoking and perinatal loss. 23 A major study 

which has demonstrated such a relationship is that of Meyer and 
24 . 

Tonascia who analysed results from 51,490 births in the Ontario 
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Perinatal ~Iortality Study. They found that the risk of 

perinatal death increased directly with the smoking level, 

but not equally so in all sub-groups suggesting interaction 

between maternal smoking and other factors. The smoking

associated risks were generally less for women who were young, 

had low parity and were private patients. Risks increased 

with increasing age and parity, public hospital pay status 

and anaemia. Using multiple regression analysis, Meyer and 

Tonascio 25 found that the perinatal mortality risk increased 

by 20 per cent among smokers of less than a pack per day and 

by 35 per cent among smokers of a pack or more per day, 

controlling for the effects of maternal height, pre-pregnant 

weight, hospital pay status, birth place, age, parity, previous 

pregnancy history and sex of child. · Controlling for the same 
. 26 

factors, the researchers found that maternal smoking also had 

a significant independent influence on the risks of pre-term 

delivery, placenta praevia, abruptio placentae and most strongly 

on birth weight under 2,500 grams. In the Ontario study population, 

the perinatal loss rate was 27 per cent among pregnancies 

complicated by abruptio placentae and 11 per cent among those 

with placenta praevia, contrasted with 2 per cent among births 

with neither of these. The researchers calculated that one third 

to one half of the increased perinatal deaths attributable to 

maternal smoking could be accounted for by smoking related increases 

in the incidence of these complications. Meyer and Tonascio 

conclude 

"we have sho\m that the excess perinatal mortality associated 
with maternal smoking is made up of early fetal deaths due 
to anoxia or to unknown causes and of neonatal deaths occuring 
m~1nly because of premature delivery. These deaths in turn 
are strongly associated with a smoking related increase in the 
incidence of bleeding during pregnancy, either early or late, 
with abruptio placentae, with placenta praevia and with 

· premature and prolonged rupture of the membrane.'' 27 

Although there are many ways in which smoking could adversely 

influence the fetus, the theory most strongly held in relation 

to perinatal loss and low birth Keight is that of hypoxia -

a decrease in oxygen supply to the fetus due to increased levels 

of carboxyhemoglobin which occurs in the blood of smokers. 
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Congenital Malformations 

Controversy still surrounds the question of increased risk of 

congenital malformation with maternal smoking. A number of 

studies report an increased risk but for different types of 

malformations. 28 The results of a number of these studies will 

be presented below. (As mentioned previously excess spontaneous 
• 

abortions in smokers seem to be due to pregnancy complications 

rather than fetal abnormality). 

29 
Andrews and McGarry in a community study of 18,631 pregnancies 

in Cardiff, found that smokers' infants had lower mortality 

rates from malformations than those of non-smokers. On the other 

hand, the incidence of congenital malformations among all single 

births in the population studied was higher among smokers' babies, 

overall and specifically higher for cleft palate and lip. Among 

other defect sites, some were higher faT smokers and some for 

non-smokers as shown in the table below. 

TABLE 34 

Incidence of congenital abnormality (all single births) 

Andrews & McGarry30 , .. 

Total abnormal infants 
Type of abnormaltiy 

Anencephaly 
Spina bifida 
Other C.N.S. abnormality 
Cardiovascular abnormality 
Gut abnormality 
Genito-urinary abnormality 
Bone abnormality 
Cleft palate and/or hare lip 
Other abnormality 

NonSmokers Smokers 

Number Percent Number Percent 

18 
20 
38 
34 
21 
39 
65 
10 
19 

2.37 

0. 2 
0.22 
0.42 
0.37 
0.23 
0.43 
0. 72 
0.11 
0.21 

15 
23 
36 
32 
24 
25 
52 
20 
18 

2.73 

0.2 
0.3 
0. 4 7 
0.42 
0.32 
0.33 
0.68 
0.26 
0. 24 

2 x 2 (all abnormalities) = 2.22, p > 0.05 
x (cleft palate and hare lip) = 5.36, 0.01- p = 0.05 

• 
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Fedrick31 and colleagues found a significant positive association 

between cardiac malformations and maternal smoking, based on a 

diagnosis among stillbirths, neonatal deaths and survivors to age 

7 from the British Perinatal Mortality Survey. However, according 

to the U.S. Surgeon General's report 32 , this difference was 

largely due to the inclusion of patent ductus arteriosus which 

may or may not always be classified as a malformation. 

. 33 
Himmelberger in his study of births to professional women in 

medicine mentioned previously, found a statistically significant 

risk (p <.05) of congenital malformations for babies of women 

who smoked (see table 35 below). The significant increase in 

cardiovascular abnormalities among smokers' children is in 

agreement with Fedrick's findings. 

TABLE 35 

Risk of congenital abnormality according to age and smoking habit 

Himmelberger 34 
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Maternal Age 

In another study, by Borlee and Lechat 35 , reported in the U.S. 

Surgeon General's Report on The Health Consequences of Smoking 

for Women, two hundred and two children with malformations diagnosed 

at birth were compared with 175 controls from a total of 17,970 
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consecutive births studied from 1972 to 1974. No differences 

were found bet1~een cases and controls in the distribution of 

smoking habits, including the number of cigarettes smoked with 

or without filters. However, significantly more mothers of 

malformed infants were heavy coffee drinkers (8 plus cups per 

day). The Surgeon General's Report on the Health Consequences 

of Smoking to Women states that, 

"because of the ·frequent association between heavy coffee 
drinking and smoking, both habits should be included in 
studies of environmental factors possibly related to the 
risk of congenital malformations. The same is true for 
consumption of alcohol in populations where drinking is 
prevalent." 36- · 

(association between alcohol and birth outcome is being dealt 
with elsewhere in this study). 

. 37 
The Report on the Health Consequences of Smoking for Women 

also quotes a study by Mau and Netter38 which reported on the 

effects of paternal smoking on birth outcome. Trends to1~ards 

lower birth weights and more preterm births with increasing 

level.s of paternal smoking were not statistically significant. 

However, in the total study of 5,200 births, regardless of 

maternal smoking habits, there was a significant increase in the 

incidence of severe malformations with increasing levels of 

paternal smoking~ children of heavily smoking fathers had about 

twice the expected incidence. Although malformations in all 

systems were more frequent if the father smoked 10 cigarettes 

per day, only the differences in facial malformations were 

significantly different (p ·<.01) by smoking level. The authors 

state that the trends with paternal smoking were independant of 

maternal smoking level, maternal and paternal age, and social 
class. 

Despite the evidence of those studies showing a relationship 

between smoking and congenital malformations, other researchers 
39 report few such associations. Evans et al. examined maternal 

smoking habits in 67,609 singleton pregnancies in Cardiff in a 

study which included and extended the sample used by Andrews and 

McGarry referred to earlier. Evans et al. found that the overall 
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incidence of congenital malformations in both smokers and 

non-smokers was 2.8%. There was no correlation between smoking 

habits and malformations of the cardiovascular, gastrointestinal, 

genitourinary or skeletal system. There was a slightly higher 

incidence of cleft lip or palate, or both, in moderate and heavy 

smokers although this difference was not statistically signifant. 

The only significant association with smoking related to neural 

tube defects. In Social Classes I and II, the incidence of 

neural tube defects Has slightly greater in smokers though the 

numbers involved were small. The incidence of neural tube defects 

was extremely high in social classes IV and V irrespective of 

smoking habits and although there \\as no difference between non

smokers and light smokers, defects were slightly more common in 

moderate and heavy smokers. HoHever, Evans 40 states that against 

the argument that smoking is a substantial factor in the 

aetiology of neural tube defects is the fact that 52% of all 

babies with neural tube defects in this study ~ere born to non

smokers, who constituted 54% of the population. Evans concluded -

"the population with the highest incidence of neural tube 
defects in this study was similar to the one that is most 
likely to smoke and smoke heavily; but the conclusion must 
remain that if maternal cigarette smoking is causally 
related to neural tube defects in the offspring, it is 
probably of only modest importance in the aetiology of this 
condition."41 

Long-Term Development 

A number of studies have shown a relationship between maternal 
smoking and 

apparent at 
fun~tional deficits in children which are 

birth but become obvious later. 42 Because 
not 

coming to light later can be 
deficiencies 

so easily influenced by intervening 
environmental factors, the results of such studies must be 

approached with caution. 

However, the Report on the Health Consequences of Smoking43 

states that, 

''several well controlled studies have shown that the physical 
growth of smokers' babies remains behind that of non-smokers' 
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babies as measured at 7 to 14 days, 44 1 year, 4 years and 
7 years (pairs of births match~g for race, date of deliv~ry 
matern~~ age and sex of child) upto 6~ years (prospective 
study) and at ages 7 and 11 (follow-up studies of the 
17,000 children from the British Perinatal_Mortality Study 47 48 with the adjustment for other social and biological factors. ' 

. Analysis of the British Perinatal Mortality Study which covered 

approximately 98 per cent of all births in England, Scotland 

and Wales during the week, March 3 to 9, 1958, showed that 

children whose mothers smoked 10 or more cigarettes a day during 

pregnancy were on average 1.0 centimetres shorter and 3 to 5 

months retarded in reading, mathematics and general ability as 

compared with the offspring of non-smokers. After allowing for 
. 

associated social and biological factors, all of these differences 

were highly significant (p - .001). 

D 
49 . enson In a case control study of hyperkinesis (excessive 

activity) report:ed a highly significant association between 

hyperkinesis and heavy maternal smoking which at a mean of 23.3 

cigarettes per day was more than three times the average of the 

two control groups. The authors stated that their findings, 

"were consistent with the hypothesis that smoking during 
pregnancy is an important cause of the hyperkinetic 50 syndrome." 50 

Research has also been carried out on a possible association 

between maternal smoking during pregnancy and the sudden infant 

death syndrome (SIDS). The U.S. Surgeon General's Report on 

the Health Consequences of Smoking for Women 51 states that an 

association has been found between. maternal smoking during 

pregnancy and the sudden infant death syndrome. The report then 

quotes several studies which provide evidence of this. 

Naeye et a1. 52 in their analysis of 125 SIDS victims from the 

population of the U.S. Collaborative Perinatal Project stated, 
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"the gestations that produced the SIDS victims were 
characterised by a greater frequency of mothers who 
smoked cigarettes and had anaemia " 

than was true for the whole population of 53,721 infants or 

for a set of 375 controls matched for important factors. 

Analysis of data from the prospective study of 19,047 births 

to members of the Kaiser Foundation Health Plan (1960-1967) 

also ·showed a strong as:sociat ion of SIDS with maternal smoking. 

(The Kaiser Foundation Plan excludes the extremes of poverty 

and affluence in American society). In the SIDS group, 70.6 

per cent of mothers smoked during pregnancy compared with only 

35.3 per cent of mothers of babies liho did not die of SIDS 

(p ~ .001). The relative risk for smokers versus non-smokers 
53 was 4.4. 

Mechanisms By Which Maternal Smoking Affects Fetal Development 

As mentioned previously, evidence suggests that the effects of 

smoking on the fetus work mainly through hypoxia (deprivation 

of oxygen). It is of interest to note that many of the adverse 

factors associated with maternal smoking are also found to be 

associated with deprivation of oxygen at high altitudes. 

Dickerson, Baker and Barnes 54 also quote studies which show other 

ways in which smoking affects the fetus -

"nicotine causes decreased uterine blood 5slow, and placental 
amino acid uptake (Crosby et al. , 19 7 7) . Cadmium (an 
inorganic poison) becomes concentrated in the pla§,nta (Roels 
et al., 1978)56 and cyanide (Meberg et al., 1979) · as a 
result of the hypotensive effect of thiocyanate e~acerbates 
the reduction of placental blood flow." ' 

• 
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Alcohol 

As early as 1900, Nicloux demonstrated that alcohol ingested 
by the mother crossed the placenta and reached the fetus in 
concentration similar to that found in the maternal circulation . 
That in itself might have called for caution in consumption 
during pregnancy. In the last ten years, however, more specific 
studies have been done on the effects of alcohol consumption 
during pregnancy or birth outcome. While these appear to have 
shown that alcohol consumption can adversely affect the fetus, 
it is still probably true to say that some controversy surround.s 
the question of the amount of alcohol that is harmful and also 
whether or not one is justified in speaking of a fetal alcohol 
syndrome (FAS). Research is complicated by the difficulty of 
isolating alcohol consumption from the many other variables 
that may affect birth outcome and also by the fact that alcohol 
consumption can be under-reported by subjects whether studies 
are done retrospectively or prospectively. Perusal of the · 

• 

literature on research to date suggests that some researchers 
are more cautious than others in the conclusions they draw from 

. 

the available evidence. 
. . .. 

. . . 

- . . . . . 
. . 

Features Found With Heayy ._ Prenatal Ingestion Of Alcohol 
. .. 

Hanson~ Jones and Smith have described in detail the principal 
and associated features of what they term the fetal alcohol 
syndrome 
in 1976. 

• 

• 

• 

• 

which they observed in a study of 41 affected children 
These features are presented in table 36 (P. 119). 

• 

. . 

• 
• 

. . 
• 
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TABLE 36 

. 

COMMON ABNORMALITIES IN THE FETAL ALCOHOL SYNDROME 

ABNORMALITY 

GROWTH & PERFORMANCE 

Prenatal growth deficiency 
Postnatal growth deficiency 
~Iicrocephaly(unusually small head) 
Neuro-Developmental delay or 
~Iental deficiency 
Fine motor dysfunction 

HEAD & FACIAL 

Short eyeslits 
Defective development of midfacial 
tissues 
Epicanthic folds 
Minor outer ear abnormalities 

LDIB 

Abnormal creases in palm of hand 
~Iinor abnormalities of the joints 

HEART 

Defect in the wall separating the 
chambers (usually) 

OTHER 

Slight genital defects 
Benign tumours of the blood vessels 
in infancy 

97 
97 
93 

89 . 
80 

92 

65 
49 
22 

49 
41 

49 

32 

29 

No. No. 
Affected Affected 

38 
37 
38 

31 
28 

35 

26 
20 

9 

20 
17 

20 

13 

12 

39 
38 
41 

35 
35 

38 

40 
41 
41 

41 
41 

41 

41 

41 

• 

In May 1978, Clarren and Smith59 presented the results of studies 

of 245 persons affected by mothers alcohol ingestion during 

pregnancy. The characteristics they reported were substantially 

the same as those reported in the earlier study. These are 

presented in table 37 

• 



Nervous system 

Behaviou-r 

Growth 

Facial features 
Eyes 

Naso-labial 

Jaws & ~Iouth 

Ears 
Skeletal 

Skin and nails 

Abdomen 

Cardiac 

-120-

• TABLE 37 

FEATURES ASSOCIATED l'iiTH FETAL ALCOHOL SYNDaO~!E 

!te:~o rted in 
· 30\ of cases 

Mild to moderate 
oental retardation 
3o!icrocephaly 
rrritability in 
infancy 
Length and weight 

;>ZSD below ~ean 
at birth and post
natally 

Reported in 
51-80\ of cases 

Hypotonia 

Hyperactivity in 
childhood 
Disproportionately 
diminished adipose 
tissue 

Reported in 
Z6-SO\ of cases 

Short palpetral Ptosis; strabismus; 
tissues epicanthic folds 

Hr?o:plastic philt::--.1m Short, upturned nose 
Thinned upper vermilion 
Retrognathia in iniancy Micrognathia or Prominent lateral 

• 

relative prognathia · palatine ridges 
in adolescence 

• 

Posterior rotation 
Pectus excavatum 

!iae:nangioma 
Abnormal palmar 
creases 

Hypoplasia of 
!.abia 

lfur.nurs, often 
due to ASD 

Smithells 60 in a comment on the table states that -

Reported in 
1-ZS\ of cases 

Myopia; micro
phthalmia; 
blepharophimosis 

Cleft lip or palate 
Small teeth with 
faulty enamel 
Poorly formed concha 
Limited joint move
ments (esp. fingers 
and elbows) 
Polydactyly; 
radioulnat synostosis 
pectus carinatum; 
bifid xiphoid; 
KlippelFe~l anomaly; 
scoliosis 
Finge-r-nail hypo
plasia (esp. 5th 
finger) 

Hypospadias; small 
rotated kidneys; 

h.ydroneph.rosis. 
Hernia (diaphram
atic, umbilical, 
inguinal) 
Divarication of recti 
VSD; Fallot's 
tetralogy; great 
vessel anomalies 

• 

"it is clear from the table that the only common physical 
anomalies are relatively minor disturbances of proportion 
of the mid-face, while major malformations (skeletal, renal 
cardiac) are exceptional." 

Ouellette and Rosett 61 (1976) reported on a pilot prospective 

study in Boston. In 1974, 200 randomly chosen pregnant women 

were interviewed at their first antenatal attendance to determine 

among other things, their alcohol intake. 

on a quantity frequency basis: -
They were classified 

• 
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a) rare drinkers (once a month or less often); 

b) moderate drinkers (more than once a month but less 
consumption than c) ; 

c) heavy drinkers (consuming a mean of 5.9 ounces of 
absolute alcohol* daily) 

This group were heavy smokers and also had an inadequate diet. 

Finally, reports were given on 82 babies, when a paediatric 

examination had been carried out on them without the drinking 

habits of the mother being known to the research worker. The 

nine babies born to heavy drinking mothers and the 46 born to 

moderate drinking mothers had, on average, smaller birth lengths 

and lower birth '~eights than the 27 in the abstinent or rare 

drinkers group. No significant increase in medical illneses or 

in congenital abnormalities was found in the offspring of the 

drinking mothers. The authors concluded that -

"this study has demonstrated a s tat is t ically sign:. ficant 
decrease in all growth parameters in infants of alcoholic 
mothers. Before definite conclusions can be drawn from 
the findings, additional information on more infants will 
be necessary."62 

Ouellette, Rosett et a1. 63 in a later study, reported in 1977, 

gave results of research on 633 women 58(9%) of whom were heavy 

and alcohol use drinkers. Nutritional status, 

were determined for the group. 

into 3 groups -

smoking, drug 

Women were classified on alcohol 

a) 

b) 

c) 

abstinent and rare drinkers (less than once a month); 

moderate drinkers -(those who drank more than once a month 
but did not meet the criteria for heavy drinkers); 

. . 

h.eavy drinkers who consumed five or more drinks on occasion 
and also had a consistent daily average of more than 45ml. 
of absolute alcohol. 

The heavy drinkers were on average older than the others and fe1~er 

were married or living 1~ith the father. Most were poorly nourished 

* (loz absolute alcohol is the equivalent of ll pints of beei, 
2 x ! measures (Irish) of spirits or three glasses of wine) 
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but their reported diets were the same as for the rest of the 

sample. They contained more heavy smokers. Hm-:ever, Ouellette 

and Rosett report that when chi-square analyses were used, few 

relationships were found between outcome measures and maternal 

age,parity, marital status and smoking. 

Infants were classified as abnormal if they displayed congenital 

·abnormalities, growth abnormalities or abnormalities on neuro

logical examination. Infants born to heavy drinkers had twice 

the risk of abnormality of those born. to abstinent or moderate 

drinkers (P <.0 .001). Thirty-two per cent of infants born to 

heavy drinkers demonstrated congenital anomalies, as compared to 

9 per cent in the abstinent and 14 per cent in the moderate 

group . (P 0.001). ~licrocephaly (defined as head circumference 

greater than 2 standard deviations below the mean for gestational 

age) and multiple congenital abnormalities were much more common 

in this group (P < 0.001). 

The authors conclude -

"it is not yet clear whether alcohol itself is acting as 
a direct toxin via its metabolites or whether other factors . 
must be present to produce abnormalities. The quantity and 
variability of alcohol consumption around conception and 
during the various stages of pregnancy in human beings may 
have different effects. It is likely that heavy drinking 
during the first trimester has the greatesteffect on fetal 
maldevelopment whereas heavy alcohol consumption near term 
may have a greater effect on fetal nutrition and size. It 
does appear however that there is a definitely increased ris~4 to offspring of women who ·drink heavily - during pregnancy." 

Hanson, Streissguth and Smith65 have reported on a study to gain 

information of fetal hazards from moderate or low levels of 

maternal alcohol consumption. An unselected group of pregnant 

women was interviewed during pregnancy regarding their alcohol 

· intake. (Infants selected for the study were those born to 

mothers who either reported an average consumption of one ounce 

or more of absolute alcohol per day or who reported intoxications 

during pregnancy with ingestion of five or more drinks per occasion). 
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• 

At the time of delivery, pairs of high risk and control infants 

were examined without knowledge of maternal drinking history. 

Of 163 infants examined, 11 were judged clinically to show signs 

compatible with a prenatal effect of alcohol on growth and 

morphogenesis. Nine of these 11 came from the high risk drinking · 

group. Only two of these infants were classified as having the 

fetal alcohol syndrome and each of the mothers was a very heavy 

drinker -(both women on average drank·more than Sozs of alcohol 

daily which is more than 1 bottle of spirits or nearly twenty 

glasses of wine or 6 pints of beer). The other seven infants 

who showed lesser alterations of growth and morphogenesis 

suggestive of fetal alcohol syndrome, were born to women who 

reported drinking an average of one ounce or more of absolute 

alcohol per day in the month prior to recognition of pregnancy. 

Each infant was rated according to these criteria -

(l) small size for gestational age (weight or length or 
both less than third percentile); 

. 

(2) microcephaly (head circumference less than third percantile); 

(3) short palpebral fissures (palpebral tissure width less 
than 1.8cm in infant~ 36 weeks gestational age); and 

(4) multiple dysmorphic features (two or more significant 
dysmorphic features judged by clinical observation). 

Features receiving positive ratings in category 4 include: broad, 

low nasal bridge, epicanthic folds, long philtrum, small nails, 

. limitation of joint movement, large hemangiomas, altered palmar 

crease patterns, cardiac murmurs and ear anomalies. 

On the basis of the above ratings each newborn infant was placed 

into one of three clinical categories: 

(A) Features compatible with fetal alcohol syndrome: 
' 

definitely or probably abnormal with features 
suggestive of a prenatal effect of alcohol on 
growth and morphogenesis (rated abnormal on at 
least two of the four criteria and rated abnormal 
on either short palpebral fissures or multiple 
dysmorphic features); 

(B) Minor abnormalities not indicative of PAS: 

minor abnormalities of growth and morphogenesis 
not suggestive of a prenatal effect of alcohol; and 
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(C) Normal: 

normal, including infants ,~·i th normal variants 
and single borderline abnormalities. 

The authors state that the results indicate that both moderate 

· and high levels of alcohol intake during early pregnancy may 

result in alterations of growth and morphogenesis in the fetus. 

Hanson, Streissguth and Smith conclude -

''these data suggest t·hat the risk of having a ne\vborn child 
with FAS increases proportionately with the average daily 
alcohol intake .. . If maternal ingestion of alcohol is less 
than .one ounce · of absolute alcohol per .day (i.e. less than 
1! pints of beer or two 1 measures (Irish) of spirits or 
3 glasses of wine), the apparent risk for abnormalities 
appears to be low. In the range of 1 to Zozs of absolute 
alcohol per day, the risk ma)' approach 10%. Among the 
women who drank an average of 2 or ·more ounces of ethanol 
daily, 19% had infants who were considered ?bnorrnal. In 
each of these latter instances, however, the reported 
average daily matern~tl alcohol consumption was greater than 
Sozs." 66 

Kesse1 67 in a 1977 article tends to be cautious in interpreting 

Hanson and Smith's findings. He states -

''T\iO of the nine (those nine referred to above \vho showed 
features compatible with fetal alcohol syndrome) had the 
complete syndrome. 

Examination of another subsample (the remaining seven of 
the nine referred to in the previous paragraph) of this 
series showed that alcohol ingestion during pregnancy in 
amounts generally considered to be social drinking was 
related to poor muscle tone and decreased activity of the 
neonate." 68 

Kessel quotes Rosett (1977) as pointing out in, as then un

published information, that in Hanson, Streissguth and Smith's 

study mentioned above -

''the anaesthetics and other medications given durjng delivery 
. had not yet been completed metabolized and excreted.'' 69 
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This of course could affect features such as muscle tone and 

level of activity of .the neonate. 

One can see from the above studies and interpretations that 

there is still some controversy· about the · lo\ver ·level of 

alcohol consumption that is regarded as safe. 

Risk Of Sponta~eous Abortion 
b • 

Two recent studies 70 , 71 reported in 1980 were concerned with 

the risk of spontaneous a.bortion in alcohol-consuming pregnant 

women. 32,019 wome·n completed a questionnaire on alcohol use 

at their first antenatal visit; thereafter they were followed 

to assess the incidence of spontaneous abortion. The '~omen 

were members of the Kaiser Foundation Health Plan - a prepaid 

medicare program in California. The researcher's Harlap and 

Shiono 72 report their results as follows -

"51.7% reported drinking no alcohol in early pregnancy; 
44.7% had less than l drink daily; · and 2.4, 0.4 and 0.1% 
had an average of 1-2,3-S,or more than 6 drinks respectively. 
Life-table analysis showed that the age-adjusted relative 
risksof second-trimester losses . (15-27 weeks) were 1.03 
(not significant: ns), 1.98 (p ce::::::-.01), and 3.53 (p ·-- :.01) 
for ~omen taking less than l, 1-2, and more than 3 drinks 
daily, compared with· non-drinkers. The corresponding 
relative risks for first-trimester losses (5-14 weeks) 
were 1~12(ns), l.lS(ns) and l.lS(ns). Smokers had relative 
risks of l.Ol(ns) and 1.2l(ns) in the first and second 
tri~esters, compared with non-smokers. The increased risk 
of second-trimester miscarriage in drinkers was not explained 
by age, parity, race, mari·tal status, smoking, or the nu~ber 
of previous spontaneous or induced abortions. Thus alcohol 
ma}~ harm human fetuses not only \vhen it is abused 1)ut also 
\vhen taken in moderation." 73 

Later in their report, Harlap and Shiono state ~ 

"Our data do not enable us to compare different t)'pes of 
drinks, to estimate the . dangers of occasional drinking . 
sessions as opposed to regular light or moderate drinking 
or to establish whether there is a maximum safe amount of 
alcohol. We are also unable to assess whether there was 
any significant degree of under-reporting of alcohol use 
in our population." 74 
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In another study reported by Kline et a1. 75 , the frequency of 

drinking alcohol among 616 women who aborted spontaneously was 

compared 1vith that among 632 'vomen '~ho delivered after at 

least 28 weeks gestation (controls). The · researchers found 

that 17.0% of cases reported drinking twice a week or more 

during pregnancy whereas among controls, only 8.1% of women 

reported drinking tlvice a week or more. On the basis of their 

analysis, the researchers estimated tha~ more than one quarter 

of pregnant women drinking twice a week or more are likely to · 

abort compared with about i4% of women who drink less often. 

Consideratio·n of wine, beer and s·p·irits separately suggested 

that the minimum harmful dosage \~as one ounce of absolute alcohol 

per drinking session. The authors state that several potentially 

confounding variables including maternal age, gestation, prior 

spontaneous abortions, smoking and nausea/vomiting we·re 

controlled in the analysis. The association between drinking 

during pregnancy and spontaneous abortion did not vary with these 

factors. Later in their · report the authors state -

''if we assume that cases and controls did not under-report 
the amount of alcohol they consume.d on each occasion, the 
data suggest that a mean of one ounce of absolute alcohol 
(i.e. 11 pints of beer, two ~ measures (Irish) of spirits, 
or 3 glasses of wine) twice weekly is the minimum threshold 
for producing an .abortion." 

Long-Term Effects .Of Pre~~tal Inges~ion 0~ Alcoh91 · 

Though a review of the literature does not seem to provide much 

evidence a·f longer term follow-up of infants diagnosed as ·having 

features related to prenatal ingestion of alcohol, there is some 

evidence that seriously affected infants remain behind their 

contemporaries. · The National Council of Women Report on Alcohol 

and the Unborn Child states as follows 77 -

"International research also suggests that seriously affected 
FAS babies never catch up physically or mentally with their 
normal counterparts and that they are often hospitalised 
because of failure to thrive. If they are living with an 
alcoholic mother then it may be suspected that this failure 
is cau·sed by neglect - yet those in hospitals and foster 
care generally do no better. As they approach adolescence, 
they may develop a better weight to height ratio and no longer 
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give the appearance of being under-nourished or ill but the 
IQ (which is reported to range from 16 to 105 with an average 
of about 65) does not apparently improve with age and the 78 child is likely to remain mentally and socially backward.'' 

Similarly, Sclare 79 in describing the essential features of the 

FAS has written as follo\~S -

• 

"Nental handicap is noted in the majority of cases. This 
tiagic effect is unquestionably due to failure of brain 
development 'in utero' as a result of circulating alcohol. 
Streissguth and her colleagues (1978) have reported a mean 
IQ of sixty-five in t1~enty FAS patients of varying ages. 
Another outcome of the central nervous system deficiency is 
the occurrence of fractiousness tremulousness and feeble 
sucking responses in FAS babies. Moreover, hyperactivity 
in these children is frequent and may possibly arise from 
the brain defect." 80 

Type Of Drinking Pattern Involved 

Apart from the question of the amount of alcohol that carries a 

risk, other concerns of pregnant women or those involved in their 

care or education, would be the type of drinking pattern which 

carries a risk and possible effects at different gestational ages. 

It is difficult to draw definite conclusions about these points 

from reports to date. 

Clarren et al. (1978) 81 found that -

''chronic alcoholism and intermittent high consumption (at least 
five drinks at a time) of alcohol produced similar results. 
The mechanism through which alcohol might interfere with brain 
morphogenesis is not yet understood but it would appear that 
intermittent high peak doses of alcohol can cause damage. The 
severity in effect relates not only to dosage but to gestational 
timing and individual fetal response as well." 82 

The National Council of Women (London) Report on Alcohol and the 

Unborn Child states -

"no firm conclusion have yet been drawn from research concerning 
the exact state in development at which the fetus is most likely· · · 
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to be affected but most reports suggest that alcohol 
consumption is likely to be particularg.r harmful during 
the first three months of gestation." 

Streissguth has stated as follows -

"from the characteristics of the physical damage of the 
severe cases, it is clear that alcohol can disrupt the 
development of the embryo's central nervous system during 
the first three mon.ths of gestation; but experiments on 
animals demonstrate that babies exposed to alcohol only 
in the later stages of pregnancy are still susceptible to 
behavioural problems." 

As mentioned previously (see p.l22), Cuellette and Rosett have 

stated that it is likely that heavy drinking during pregnancy 

has the greatest effect on fetal maldevelopment whereas heavy 

alcohol consumption near-term may have a greater effect on fetal 

nutrition and size. 

It is also important to bear in mind that there is individual 

fetal susceptibility to alcohol. Smith has reported his 

experience of twins born to an alcoholic mother -

"one twin had features of fetal alcohol syndrome at birth 
whereas the other was physically normal. This implies 
individual variability in the adverse fetal response to 
ethanol." 85 

Frequency Of Occurrence Of FAS . 

The National Council of Women 

Child states that Dr. Ernest 

86 Report on Alcohol and the Unborn 

Noble of the National Institute on 

Alcohol Abuse and Alcoholism of the United States Department of 

Health and Welfare estimated in 1977 that 1 in every 2,000 babies 

- that is 1,500 born in the United States each year - display all 

the FAS characteristics, and he said that the syndrome is the 

third leading cause of mental retardation and neurological 

problems in infants ranking after Down's Syndrome and spina bifida. 
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In 1978, Clarren and Smith87 stated that recent evidence showed 

the frequency of the full syndrome at bet\~een 1 and 2 live births 

per 1,000 with the frequency of partial expression at perhaps 

3 to 5 live birtl1s per 1,000. 

Dehaene et a1. 88 in a study in the North of France published 

in 1977, found an incidence of 1 per 1,000 live births for 

severe cases, rising to about one in 387 (1975) and in 312 

(1976) if less severe cases were included . 

. There appears to be little research on incidence figures 

available in England or Ireland. Incidence could vary considerably 

from one society to anotl1er depending on the level of intake of 

alcohol of women in the childbearing age groups and more 

particularly of pregnant women. 

Mechanism Through Which Alcohol Affects The Fetus 

There is no clear evidence as yet on the exact mechanism by 

which alcohol affects the fetus or the placenta. Smithells 

has written as follows -

"little is known as yet of the action of alcohol on the 
placenta, although Kaminske et al. reported that the 
consumption of more than 40 cl wine daily in pregnancy 
significantly increased the risk of stillbirth and reduced 
the weight of the baby and the placenta. However, the 
stubborn persistence of poor growth postnatally in affected 
children suggests that alcohol has somehow applied the 
brakes to the process of cell division. Reduced RNA content 
of brain and other organs in rats has ceen suggested by 
Bursey and by Henderson and Schenker. Some of the metabolic 
effects of alcohol (e.g. hypoglycaemia, folate deficiency) 
may contribute to the symptomatology. Nevertheless, alcohol 
in high concentrations has been known to kill cells and 
there seems little reason to doubt that lower concentrations 
can threaten their functional integrity." 

A recent study Flynn et al, (1981) 90 found a lower zinc level in 

both alcoholic mothers and their fetuses than in a control group 

of non-alcoholic mothers and their fetuses. The volume index of 

alcohol consumption and the Michigan Alcoholic Screening Test 

were used to define alcoholic women. The alcoholic women had 
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significantly lower plasma-zinc levels than the non-alcoholic 

wornen · cso.7 versus 72.2 (mg/dl.). Fetal cord zinc plasma levels 

were also lower in the offspring of alcoholic women (65.5 versus 

81.3 mg/dl.) In vie\v of. the importance of zinc for cell multipl

ication mentioned already (seep. 104) . this factor could have an 

effect on fetal development. 

In conclusion, we can only reiterate that some researchers are 
. 

more cautious than others in the interpretation they put on 
evidence to date. 

Smith (1979) 91 has stated that while mild affects had been 

documented at a level of maternal alcohol consumption of two 

drinks per day, no major fetal effects had been noted at an 
intake of less than four drinks a day. He .emphasised howevei 

that -

"there has been no teratogen yet studied in man lvhich clearly 
shows a threshold effect - with the .substance being quite 92 safe to a particular level, beyond which it is teratogenic.'' 

Kessel (1977) 93 stated -

"From the public health point of vielv, the. evidence at the 
moment is not strong enough to justify any statement that 
women who drink moderately during pregnancy may be harming 
their unborn child." 

The National Council of Women Report (1980) Alcohol and the 

Unborn Child states however, that -

"in the light of international research, the evidence is now 
strong enough to justify a statement that women who drink 
moderately during pregnancy may be harming their unborn 
children." 94 
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Smithells (1979) states as follo\vs -

''The diagnosis (of FAS) can at present only be established . 
on the basis of such a history (excessive alcohol consumption) 
so this does not help to resolve th.e ·residual anxiety, namely, 
can socially acceptable amounts of alcohol cause small degrees 
of cerebral dysfunction, possibly without even minor physical 
anomalies? ·r doubt if this question is capable of resolution. 
Nevertheless, our friends, pregnant or otherwise, will want 
our 'expert' opinion. For the fantasiacs who den1and 
guarantees, total abstinence throughout pregnancy probably 
combines scientific with poetic justice. For .the realists, 
who recognise tha.t life is a series of subconscious computings 
of benefit/risk ratios (crossing the road, eating out, getting 
married), a lit·tle of what they fancy will do them good and 
is very unlikely to do their fetuses any harm." 9.S 

Other Drugs 

In addition to the most commonly used non-prescription drugs -

alcohol and nicotine, a number of other drugs have given cause for 

concern in relation to pregnancy outcome. 

The case of thalidomide is perhaps the best known of these. 
96 Dickerson et al. suggest that the thalidomide tragedies may. 

have been due· to a .drug-nutrient interaction, the nutrient in 

this case being riboflavin. 

''Riboflavin deficiency during pregnancy in experimental animals 
produces similar malformations, and similarity in chemical 
structure, makes it likely that thalidomide blocks the action 
of riboflavin." 

Anti-Convulsant Drugs 
0 I 

Anti-convulsant drugs such as dilantin and. phenobarbitone . also 

give cause for concern. Dickerson et a1. 97 suggest on the basis 

of evidence from work done by Labadarios that they induce bio

chemical evidence of folate deficiency when the diet contains 

barely adequate amounts of the vitamin. As rnentioned . in the 

previous chapter , there· is evidence that adequate folate is 
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an important requirement for a healthy fetus and research 

would suggest the usefulness of giving folate supplements 

to pregnant women when there is a danger that adequate folate 

is not being obtained in the normal diet. However, Dickerson98 

et al. suggest that care is needed if anti-convulsant drugs are 

being taken as the additional folate may increase the metabolism 

of the drugs thus necessitating an increase in the dose to 

obta~n an adequate clinical effect. Dickerson et a1. 99 also 

suggest that Vitamin D supplements should be given to pregnant 

women taking anti-convulsant drugs. As mentioned previously, 

it is important that vitamin supplements be given to meet 

individual needs as excess Vitamin D for example may cause 

h 1 . 100 yperca caem1a. 

LSD 

A drug that was commonly mentioned in the nineteen seventies as 

causing damage to white cell chromosomes was LSD. This gave 

rise to fears for the outcome of pregnancy in users of LSD and 

it became difficult to distinguish fact from fiction in the 

matter. Oakley Ray101 writing in 1978 sums up the situation as 

follows -

"studies dealing -with the effects of LSD on germ cells in 
animals have given both positive and negative results. 
Studies in mice show increased stillbirths and/or deformities 
when LSD is given during gestation. Data from humans are 
less clear, since impure street-obtained LSD is ingested and 
malnutrition and inadequate prenatal care are common. 
Evidence is accumulating though that women who use LSD during 
pregnancy have a higher incidence of miscarriages and babies 
with congenital defects. There is no way to identify the 
causative factors and some investigators do not obtain 
similar results. It is true that no-one to date has conclusively 
proven that any birth defect is directly attributable to parental 
use of LSD and it is certainly true that for the time being, · 
it is wiser to wait and see." 102 

In general, it would seem that any non-essential use of drugs 

during pregnancy is to be avoided. 
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Aspirin 

In 1975 Collins and Turner103 reported from Australia that 

there was an association between aspirin taking during 

pregnancy and increased stillbirths and perinatal deaths. 

In the constant high takers of aspirin, the reported consumption 

was 2 to 12. tablets a day throughout the whole pregnancy and 

the authors state that several patients may have under-reported 

the· amount taken. Comparing both current and previous pregnancies 

of this group with a control group of non-users, Collins and 
104 Turner reported that the stillbirths and perinatal deaths of 

this group of constant takers were much greater than those in · 

the controls (p~ 0.01 and~ 0.005) respectively). They also 

found a sig~ificantly greater amount of ante-partum haemorrhagej 

post-partum haemorrhage and transfusion at delivery in the group 

of constant aspirin takers compared to the control group 

(p ~0.001 in all three _respects using the chi-square test). 

However, a study from the U.S. by Shapiro et al~(l976) 105 failed 

to confirm the Australian findings probably, according to 
106 " Dickerson because the women had taken smaller total doses of 

aspirin. In an analysis on 26,381 women from the U.S. Collabor

ative Perinatal Project, Shapiro et a1. 107 found no evidence 

that aspirin taken in pregnancy was a cause of stillbirth, 

neonatal death or reduced birthweight. 

Oral Contraceptives 

The possible effect of oral contraceptives on pregnancy outcome 

in users and ex-users has been studied by a number of 

researchers. 

Rothman and Louik (1978) 108 report on a study of oral contra

ceptives. and birth defects. They reviewed the birth certificates 

and hospital re·cords of 7,723 infants ~hose mothers had reported 

using oral contraceptives. Among 2,188 births without oral 

contraceptive use in the previous three yea!s, the proportion 

with a recorded malformation was 3.3 per cent; for the · 5535 

births with some oral contraceptive use during the three years 

preceding contraception, the comparable proport·ion was 3.8 per 
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cent. The researchers divided 'the births with oral contra

ceptive use into two groups according to interval between 

cessation of use and conception: those with conception within 

one month of cessation and those with a longer interval. There 

were 1,448 births with a short interval among which the proportion 

with any recorded malformation was 4.3 per cent. Among those 

with an interval greater than one month, the proportion was 3.6 

per ~ent - only slightly greater than the proportion occurring 

after .no· use. The 90 per cent confidence limits for the pre

valence ratio were 1.0 and 1.7. The· authors conclude as follows -

''no difference \\j~S apparent for major malformations. For 
specif.ic malformations, the most notable difference was 
for undescended testis but this excess, like the overall 
excess, could be explained by sampling variability . . Despite 
the .slightly greater rate of minor malformations in the · 
short interval group, a reasonable interpretation of these · 
data would be that oral contraceptives present no major 
teratogenic ha z a·rd." . 109 

The Royal College . of General Practioners in England issued a 

report in 1974 on Oral Contraceptives and Health110 based on 

a study of 23,000 users and a control ·group of a similar number 

of non-users. The report states that on the basis of looking 

at the outcome of 2,583 pregnancies, there was no evidence 
. 111 

that oral contraceptives. had any adverse effects on the outcome. 

They found that women who stopped taking the Pill wanting a 

pregnancy had a total abortion rate of· 13%·. Women who conceived 

after stopping the Pill for other reasons had a total abortion 

rate of 30%. The incidence of abortions in the control group 

\Vas 12.28 per cent . 112 The report states that Carr113 had 

previously reported a suspiciously higher rate of lethal chrome-

somal abnormalities in abortuses from women lvho had been 
the Pill prio·r . to pregna.ncy. However, the RCGP Committee 

that their particular study provided no evidence that the 

• US1ng 

found 

Pill 
had any pharmacological influence on the incidence of abortion in 

114 a subsequent pregnancy. 

The RCGP report found an increase in chicken-pox and other viral 

infections in users compared to non-users and the report states 

that this suggests the possibility that a more general influence 
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. 

of the Pill on immune mechanisms deser.ves consideration. The 

report also provides · a table which shows a significant ·increase 

in urinary tract disorders in Pill users compared to controls. 
This table is presented below -

TABLE 38 

URINARY TRACT DISORDERS ~\lONG ORAL CONTRACEPTIVE TAKE-RS., EX-TAKERS AND CONTROLS. RGGP REPORT 1974117 

Takers Ex-Takers Controls Ratio of 
Standarised Rates 

• 

Observed Standardised1 Observed Standardised Observed Standardised Takers/ Ex-Takers/ 
ICD Categories Number Rate (TWY) Number Rate (TWY) Number Rate (TWY) Controls Controls 

5901 Pyelitis ~96 
595 Cystitis 1,980 
599 Urinary 

Infection . 883 
7868 Dysuria 87 

tsee Appendix 11 
•• p 0.01 

10.95 
55.59 

24.56 
2.51 

84 
466 

245 
24 

8.01 
46.18 

23.89 
2.46 

287 
1,885 

897 
99 

7.12 
45.67 

22.00 
2.33 

·1. 54 •• 
1.22*• 

1.12 
1.08 

1.13 
1.01 

1.09. 
1.05 

In view of the general concern with maternal viral infection as 

being associated with lower birth weight, any reduction in the 

immune status of a _ pregnant \voman would be something to be 
avoided. 

Oral contraceptives have also been studied for a possible effect . 

on pregnancy outcome operating through their effect on nutritional 
status. Dickerson (1980) 118 provides a table on the nutritional 

conseque·nces of oral contraceptives. This table is provid~d 
overleaf. 
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TABLE 39 

Nutritional Consequences of Oral Contraceptives. 
After Dickerson (1978) 119 

Energy metabolism 

Lipid metabolism 

Amino acid metabolism 

Mineral metabolism 

Water and electrolytes 

Vitamins 

Appetitet ; glucose tolerance} 

Plasma lipids'l-

Plasma amino acids (certain)~ 

Plasma iron1 ; zinc~ ; copper~ 

Salt and water retained 

Riboflavin~ ; pyridoxine requirement 
may be increased; folic acid~ ; 
cyanocobalamin~ ; ascorbic acid~ 

It can be seen from the table that Dickerson regards oral 

contraceptives as depresssing glucose tolerance, zinc, riboflavin, 

folic acid,cyanocobalamin (Vitamin Bl2) and ascorbic acid (Vitamin 

C). Dickerson himself writes as follows-

"It seem likely that the reductions in blood folate and 
ascorbic acid levels induced by oral contraceptives are 
due to an effect on the mixed function oxidase system in 
the liver of the increased cortisol secretions induced by 
oestrogens. This system requires both folic acid and 
ascorbic acid as eo-factors. However, there is also evidence 
that these agents accelerate the breakdown of ascorbic acid 
and cause a change in tissue distribution. Blood ascorbic 
acid levels are also reduced by smoking and this may in 
some liomen be additive to the effects of the 'pill' and 
result in subtle disturbances of behaviour and well-being 
which could impair work efficiency." 120 

Fisch and Freedman (1973) 121 reporting from the Kaiser-Permanente 

Contraceptive Drug Study in California analysed the incidence of 

anaemia in 1,083 oral contraceptive users and 2,653 non-users. 

In order to exclude the effects of menstrual loss, they standard

ised the results for this variable. All the subjects were of 

· similar high socio-economic status so there was only a small 

chance that they \<lere taking an iron deficient diet. The RGGP 

report 122 states that the residual differences between the oral 
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· contraceptive users a~d non-users in the Kaiser study could 

then be attributed to the direct metabolic action of the sex 

steroids. According to the RCGP report, Fisch and Freedman 
demon~trated slight but significantly lower haemoglobin levels 

in the Pill users· together with a lower red cell count and an 

increase in the mean size of red cells • . The observed changes 

were attributed to a deficiency of either folic acid or Vitamin 

B12· No cases of clinical macrocytic anaemia were detected but 
• 

the authors suggest these deficiencies might be of greater 

importance in a less well nourished population. 123 

The RCGP Committee124 provide a table on their findings in relation 

to anaemia in their Olin study. This table is given below: 

TABLE 40 

ANAEMIAS M10NG ORAL CONTRACEPTIVE TAKERS, EX-TAKERS AND CONTROLS 
RCGP Report 1974 125 

Observed StandaTdised- Observed Standardised Observed Standardised Taker!/ Ex-Takers/ 
ICD ategories Number Rate (TWY) Number Rate (TWY) Number Rate (TWY) Controls Controls 
--~~--~~-~~--~~-~-----~~~--~-~-~~~~-~-~~~-~-~~~~~-~--~~~·~-~-~~~-~~-~~-~~~~~~~~~-~~-~~~~~-~---~~-~~~~--~~-~~~~-

280 Iron deficiency 191 5.67 S2 5.44 425 9.71 o.sa•• 0.56** 
• anaemta 

2859 Anaemia. 323 9.20 92 9.18 509 12.17 0.76** 0.75 
unspecified 

281 Macrocytic 7 0.20 0 0.00 15 0.35 0.58 o.oo 
• anaem1a 

• see Appendix 11 

** . p 0 01 • 

• 

• 

' 
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126 The RCGP report states that the evidence that the Pill causes 

deficiency of folic acid and Vitamin B12 is contradictory. It 

further states that ~hatever view _ is _correct, · the data in their 

own study give no support to the implication that macrocytic 

anaemia might occur more frequently in oral contraceptive users. 

The sources the RCGP report quotes as giving contradictory 

evidence were reported in 1971 127 and 1972 128 , 129 respectively. 

Dickerson's statement quoted above showing depressed folic acid 
• 

in contra.ceptive users was made in 1980. Whichever view is 

corre~t, given the focus that is now on low blood folate levels 

as a possible aetiological factor in neural tube defects, it 

would seem that risks relating to a deficiency of this vitamin 

are to be avoided -particularly in populations whose diet may not 

proVide for adequate folate intake. Many nutritionists ·now 

recommend that oral contraceptives use be stopped for a few months 

before pregnancy ~nd that properly prescribed vitamin supplements 

be taken by the ex-users. 

Other . Drugs 

There are many other drugs whose influence on pregnancy has been 

tested. However, it is not proposed to give detail on these here. 

Information on the outcome of pregnancy under many different 

types of drug use is given in Heinonen, Slone and Shapiro's book, 

Birth Defects and Drugs in Pregnancy. 130 

Education in Nutrution 

Most of the evidence presented to date would suggest that 

education for riutrition in pregnancy should start well before 

that time and be seen as part of education for general nutritional 

well-being. This does not mean that additional supplementary 

education should not be given to pregnant women or those about to 

become pregnant. 

With a view to forming good general nutritional habits, and also 

giving information on the importance of nutrition 

attention might usefully be paid to the time lvhen 

can best be given. For most people, this will be 

• 1n pregnancy, 

this education 

during school 
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years - the last time l~hen the majority of people are a captive 

audience for such education before having children of their own. 

The Medical Research Council/An 

C . H N . . 131 omm1ttee on uman utr1t1on 

Foras Taluntais Joint Steering 

did an overview of nutrition 
education in Ireland and made recommendations in relation to 

education at the primary, secondary, third level and general 

public level. It is not proposed to give detail on many aspects 

of their recommendations here. 

However, on the question of nutrition education at second level 

i.e. in secondary, comprehensive, community and vocational schools 

and secondary tops, the report had this say about the present 

situation -

"there is no course devoted solely to nutrition. Aspects of 
nutrition are covered within various syllabuses in the 
Intermediate,Leaving and day Vocational Certificate examin
ations. 

In these schools and for these examinations, it is possible 
to follow the approved courses without covering any area 
directly related to nutrition . . However, due to the overall 
structure of the approved course for Intermediate Certificate 
in Vocational Schools, there is an increased likelihood that 
girls will do Home Economics which has a nutritional content." 

The report then gives details of particular subjects which cover 

aspects of nutrition. The important point however is made in the 

above quotation that it is possible to pass through the second 

level educational system without doing a course in nutrition. It 

is not within the scope of this present report to state where in 

the second level curriculum nutrition education should be covered, 

nor how. However, the evidence pointing to the importance of 

nutrition education pre-pregnancy, would lead one to suggest that 

all girls at least should have such education before leaving the 

second level educational system. The timing of such education in 

the curriculum during second level schooling should be such as to 

ensure that early school leavers '~ho might later constitute an 

'at risk' group for perinatal morbidity, should have the benefit 

of such information before leaving school. Such a nutrition 
' 
' ' I 
' l 
• 
' 

I • !. 
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f 
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education should include not just information on food intake 

but also on the hazards of smoking, drinking and drug taking 

in general during pregnancy. It goes without saying that . 

medical and nursing personnel involved in the care of pregnant 

women should have appropriate nutritional education in their 

O\'ln training . 

Contaminants from the Environment - Lead 

One of the environmental contaminants which is getting much 

research attention a~ present for its· pos.sible affect on the 
. . 

developing fetus is lead. Lead and its compounds are potentially 

tox·ic; it has no known physiological function . . Its general 

dangers to human health have been recognised for many years so 

that most countries have regulations governing permitted levels 
. . 

of le~d from industrial emission, from petrol , in drinking water, 

in food, in paint, in toys and in ceramic and pewter ware. 

Lead is described by Bryce-Smith _and Stephens in the British 

Conservation Society's Report, Lead or Health (1980) 132 as a 

neurotoxin. They continue 

"it is a general property of neurotoxin.s, to which we know 
of no except.ions, that the earliest manife~tations of their . 
neurotoxicity are disturbances 6£ behaviour and/or intelligence:. 
the effects may appear at exposure leve-ls about one tenth 
to one hundredth of those which produce overt symptoms of 
'clinical' illness.'' 133 

Much research has been done on the effects of lead on human 

health and behaviour. It is Jlroposed here however to deal only 

\\fi th those aspects. which have relevance to prenatal exposure to 

lead. 

Lead enters the body by absorption from the gastrointestinal 

tract of a proportion of ingested lead and by absorption from the 

lower respiratory tract of the proportion of the inhaled airborne 

lead which is retained there. According t6 the Lawt.her Report 
134 (1980) , lead crosses the placental barrier freely and 
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and concentrations tend to be similar in mothers and in their 

newborn babies. 135 Bryce-Smith et al.(l977) found that mean 

lead and cadmium in the bones of stillborn/malformed infants 

from the Birmingham and Oxford areas were elevated some 5-10 

fold above normal. On the other hand, zinc and calcium which 

are toxological antagonists of lead and cadmium were abnormally 

low in many cases. Bryce,Smith and Stephens write -

"Although lead and cadmium levels are only weakly correlated 
in individual samples, these findings are consistent with 
the synergistic ferotoxicity of these elements observed in 
animal studies already mentioned and remind one that the 
toxicity of one particular element is modulated by others, 
both nutrients and toxins within a complex network of 
interactions." 13 7 · 

The point made by Bryce-Smith and Stephens about the synergistic 

effect of toxins might be of particular relevance in the case 

of smokers. As mentioned previously (Chapter 4,p.118) some 

research suggests that cadmium becomes concentrated in the 

placenta of pregnant smoking women and the basis of the syner

gistic theory could heighten the effects of ingested or inhaled 

lead. 

Irt considering lead in relation to mental retardation in children, 

the Lawther report has this to say -

"Studies of mentally retarded children 

148 Under this heading the following studies were considered: 
David et al (1976a, 1978); Moncrieff et al (1964); Gibson et 
al (1967); Youroukos et al (1978); Beattie et a1 (1975); 
Moore et al (1977b). Imperfect 1nethods were used in all of 
these studies which makes it difficult to draw any conclusions 
(Rutter, 1980). The findings are sufficient to mark these 
out as potential risk groups for increased lead exposure but 
it remains uncertain how far the raised lead levels are a 
cause or effect of the mental retardation." 138 

However, Bryce, Smith and Stephens (1981) in considering the same 

topic are less dismissive of the results of some of the studies. 
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They state as follows -

"Turning .to non-fatal effects of lead on the unborn child, 
we refer first to the important retrospective study of 
mentally retai%7d Scottish children by Moore, Meredith, 
and Goldberg. a These workers found that children with 
a slightly eleyated blood-lead level soon after birth 
(an average of 9 days) had a significantly · increased risk 
of developing overt mental retardation later in life. 
The Lawther Working Party do briefly allude to this work 
among three other studies, including the related report by 
Beattie et al.l67~ (paragraph .181), but then obfuscate 
the findings with the suggestion that the raised lead 
level might be a result of the mental retardation. We do 
not understand· how mental retardation, which would not 
normally become overt until much later ·in life, would have 
caused a child 9 days of age to ingest extra lead. It 
seems unlikely that .Glasgow children have pica for pairit 
in their · first week of life. \Ve consider it r~grettable 
that important ·and relevant work should be S\vept aside in 
t h i ~ '"ay . " 1 3 9 

Bryce, Smith and Stephens in the British Conservation Society's 

Report (1981) 140 also refer a studies reported by Moore which 

indicate that maternal-fetal blood - lead level correlates 

inversely \vith the gestational age at birth. In other \vords, 

lead tends to promote premature birth according to these authors. 

Bryce-Smith and Stephens141 quote evidence from studies on 

animals which . show the dangers of prenatal exposure to ·lead. 

They particularly. refer to a study on rats by Cahill et al. which 

according to Bryce-Smith and . Stephens-

"sho\vs clearl·y that adverse reproductive and behavioural 
consequences can be induced in rats at blood lead levels 
in the range 6-26pg/dl typicai of .those now found in human 
pop u 1 at ions . "· 14 2 

And according to Bryce-Smith and Stephens, rats are less sensitive 

to lead than man. 143 The adverse reproductive and behavioural 

consequences found in the rats by Cahill et al. were as follows. 

The brain weights of the Fz neonates (those whose parents had 

been exposed to lead in drinking water from their own conception) 
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were significantly reduced. The development of reflexes and 

age of eye-opening were significantly delayed in both generations. 

The lo\ver dose rate produced significant · hypoactivity in adult rats 
(maze test) but at the higher dose the activity level was somewhat higher though 
still less than that of control animals, possibly according to Bryce swath and 

. 144 Stephens due to a growth of the hyperactivity component. 

According to Bryce Smith and Stephens, the efforts on the rats 

clearly result ·, at least in part from impairment of fetal brain 

development due to lead at 'normal' levels translocated from 

the mother to the fetus. 145 Reviewing a number of other studies, 

Bryce-Smith and Stephens conclude -

"the no-demonstrated - adverse - effect blo.od - lead level 
for children and pregnant women cannot therefore be set 
hig~er than Sug /dl. This means quite simply that the great 
majority of children and pregnant women are already under 
the influence of lead."l4"6 

It must be .Pointed out here that the Lawther Report (HMSO London 

1980) 147 did not come to these conclusions. Bryce-Smith and 

Stephens are ho,~ever, very critical of many aspects of the Lawther 

Report and their own report for the Conservation Society of 

Britain is in fact a commentary on the Lawther Report as well 

as a review of contemporary lead pollution. 148 

Bryce-Smith and Stephens also point out the effects of paternal 
149 . exposure to lead. . They refer to a study by Lancranjan et al. 

which they state showed evidence that modest elevations of blood 

lead in male industrial workers produces significant seminal 

damage, mostly b~t not exclusively teratospermia from a direct 
. 150 

toxic effect on the gonads. Bryce-Smith and Stephens also 
-

quote animal studies by Der et al. whom they say -

''have sho\vn that lead and· cadmium have a strongly synergistic 
(more than additive)effect on the formation of sperm in the 
testes at blood lead and cadmium levels each as low as 
20.ug/dl. ulSl · 
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Thus according to Bryce-Srnith and Stephens -

"the potential genetic reproductive hazard to the male can 
occur. at a blood level typical of human urban males if 
there is concurrent exposure to cadmium - as there may be 
in certain industrial and geographical locations and from 
cigarette smoking." 152 152 

Bryce-Smith and Stephens point out that the British Health and 

Safeiy Executive draft recommendations published in 1978 proposed 

that pregnant women should be prohibited from work involving 
exposure to lead -and that the maximum blood-lead level for 

female workers of child-bearing capacity should be limited to 

ea. 40ug/dl about half that permitted for males. 153 It is of 
. . 

interest also to note that the U.S . . Occupational Safety and 

Health Administration introduced _in January 1979 a new standard 

of ea. · 40ug/dl for the maximum blood-level in both female 

male workers. 154 

Much of the .controversy surrounding the hazards of lead at the 

moment, centres around the question of the lead content of 

petrol and the consequences of this for human health through 

inhalation of the air or through ingestion of food contaminated 

by air borne lead. The first question of importance here is the 

amount of the blood level of lead that is contributed by air 

borne sources as opposed to ingestion through pica (ingestion 
of substances not normally regarded as food) through drinking 

lead contaminated water .or through contamination of food through 

canning or storage in lead bearing ceramic or. pewter ware. On 

the question of the amount ·of blood-lead level contributed by 

· air borne sources there is . disagreement. The Lawther Report 

states this to be 10% for most people, 10-20% for urban adults, 

and 3-10% for urban children. 155 Bryce-Smith and Stephens state 

that this calculation is based on .a serious mathematical error 

(the details of which won't - be given here). Bryce-Smith and 

Stephens give a percentage of.- 30~50 of b·lood lead level being 

contributed by inhaled air borne sources and state that this is 

in line with that given by the U.S. National Academy of Sciences 
in 1972. 156 
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The recognition of a higher percentage of blood-level coming 

from inhaled air-borne sources increases the importance of 

petrol as a contribution since the Lawther Report itself suggests 

that petrol is responsible for about 90% of air borne lead. 157 

The question of petrol becomes even more seri·ous when one 

considers that apart from inhalation of air borne lead, such an 

airborne source contributes to the contamination of food which 
is then ingested by humans. Lead in Food Regulations in· England 

stipulate a maximum level of 1 p.p.m. (one part per million) in 

most fresh food and a maximum of 0.2 p.p.~. in food for infants. 158 

(As will be seen later,· the equivalent Irish Regulations permit 

higher lead levels in food - see p.l48). According to Bryce-Smith 

and Stephens, the present statutory maxima in Engl~nd can not 

necessarily be regarded as safe. 159 They state that in 1974 . 

Dr. Waldron, a member of the La\~ther Report working party, was · 

c-o-author of ~ paper, which concluded that the maximum dietary · 

lead level should be set at 0.05 p.p.m. for adults and 0.01 for 

young children - one twentieth of the present statutory English 

maxima. 160 Bryce-Smith and Stephens state that these levels were 

based on toxicological considerations but could not possibly be 
achieved while the petroleum industry is allo\ved to add lead to 

petro1. 161 Bryce-Smith and Stephens quote studies showing that 
' 

fall out from air borne lead is b_y far the _major Source of lead · 

in typical food crops consumed by humans and farm animals 
. . 162 

· ( 90% in a study by Tjell et al.). 

From this evidence it would appear that petrol is a major 

contribution to blood-lead levels. Pica (ingestion of non

edible substances) would not be of much relevance as a source 

of lead for pregnant women and therefore will nto· be considered 

here though it obviously is of importance for younger children. 

It might be pointed out in relation to petrol that Ireland has 

the highest permitted leaded petrol in the EEC at the moment -

0.64 grammes _per litre. The British C&binet decided in May 1981 

to reduce the lead content of British petrol from 0.4 grammes 

per litre to 0.15 grammes. West Germany, the U.S.A., Canada, 
• 

U.S.S.R., Australia, Sweden, Denmark, Sw-itzerland and Japan have 
• 

• 
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already reduced their lead content to this lower limit or have 

eliminated it entirely. 

The E.E.C. issued a directive limiting the lead content of 

petrol to .4 grammes per litre maximum. This came into force 

on January 1st 1981. Ireland alone of the EEC countries sought 

and gained a derogation from this· directive which is in force 

until 1986. 

Although evidence on the importance of lead from petrol as a 

source of blood lead levels is conflicting as has b·een pointed 

out above, the evidence -on balance would ·suggest tha_t petrol is 

a major contributing factor .. to blood lead levels. · It is suggested 

that a balanced view of the sit~ation would necessit~te .reading 

both the Lawther Report and the British Conservation Society's 

Report by Bryce-Smith and Stephens. From the point of view of . 

prenatal exposure to lead, both inhalation of airborne lead and 

ingestion of food contaminated by it would be potential sources 

of intake, as would water contaminated by lead which was drunk 

directly or used in preparing and cooking food. 

The Department of Health supplied some information on the present 

situation in relation to lead in Ireland as it relates to health. 

This information is given below: 

"A. Lead in Blood 

In accordance with Directive (77/312 EEC), this -country 
carried out a biological screening of a cross-section· of 
the community to determine levels of lead in the blood. 
The groups in the survey included (a) adults and children 
in the Tynagh lead mine area of Galway; (b) adults in the 
Inn's Quay area of Dublin; (~) adults in the Rathfarnharn 
area of Dublin and (d) children in Bluebell, Co. Dublin 
(where there is evidence ·of lead from a factory which melts 
do\vn batteries). 

The survey showed that no person screened reached the 
highest level permitted by the E.E.C. i.e. 35ug/100ml. 
In fact only a very small percentage exceeded 20ug/100ml. 
There were 106 males. and 134 females involved in the 
survey. The males had an average blood lead level of 
14.2ug/100ml and the females had an average of 11.2ug/100ml. · 
The average blood lead level for the Bluebell boys was_· 
16.8ug/100ml which is significantly higher than the 
average level of 10.7ug/100ml recorded for the Galway boys. 
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B. · Lead in .Dust in School Play Gro·unds 

At the request of the Department of Health, the Eastern 
Health Board agreed to carry out a survey of lead in 

• 

dust in a number of school playgrounds in the Dublin · area. 
This survey l~ill commence in September, 1981, at the 
beginning of the new school year. 

C. Lead in Drinking l'/a ter 

Drinking water is monitored frequently in Dublin and 
· other areas for lead. The 1 imi t set down by the \Vorld 

Health Organisation is 0.1. This limit is exceeded 
sometimes due to the water coming into some homes through 
old lead pipes. Occup·ants of these houses are advised 
to have the pipes replaced. The aim is to keep within 
the W.H.O. limit. 

D. Lead in Tinned Foods 

· In respect of .food generally, which includes tinned food,
the Regulations provide for a limit of lead of 2ppm . 
(2 parts per ·million) by weight . . In respect of certain 
specified foods (listed in Part II of the Schedule of 
Regulations): Health (Arsenic and Lead ·in Food) 
Regulations, 1972. (S.I . . No.44 of 1972) special limits lvhicl1 
could exceed the general limit are prescribed. In the 
case of fish any product containing lead in excess of 2ppm 
is permitted where such lead is actually present in the 163 fish or in a product ·by reason of its fish content.'' · 

It might be pointed out that the E.E.C. limit of 3Sug/100ml 

referred to in paragraph A above is criticised by Bryce-Smith 
and Stephens as lacking .any scientific basis. 

On the basis of this somewhat sununary. review of the Lawther Report 

and the British Society of Conservation Report by Bryce·-smith and 
Stephens, it is suggested that a detailed review of the literature 

be undertaken by a person technically qualified in the area. In 

the meantime, serious consideration should be given to reducing the 

lead content in petrol in Ireland and also ·to reducing the lead 

levels permitted in food. 

With regard to the employment of women in factories involving 

lead processing, special regulations apply in Ireland. These 

were set out under the Factories (lead processes) (Employment of 

women and young persons) Regulations, 1976 (Statutory Instrument 

No. 39 of 1976). The most relevant of the regulations provides 

that every woman and young person employed in a lead process 
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shall be examined by the appointed doctor at least once in 

every month and due notice of the date on which a person is 

to be examined pursuant to this regulation shall be given to 

him or her. From the Factories Lead Processes (Medical Examin

ations) Regulations 1976, it would appear that no special blood 

lead limits are set for women or pregnant women other than those 

which apply to workers in general in the lead industry. The 

main points in the regulations governing the medical examination 

of lead workers in general are set out below: · 

Regulation 4 

1. 
• The medical examination of a 

his employment for the first 
include -

person 1n 
time in a 

(i) a full clinical examination 

(ii) a haemoglobin estimation 

connection with 
lead process shall 

(iii) a test for albuminuria and a test for glycosuria 

(iv) a blood level estimation 

2. Every medical examination other than a medical examination 
referred to in paragraph 1. of this regulation shall include 
a full clinical examination. 

3. 

(i) Subject to subparagraph (ii) of this paragraph, every 
person employed in a lead process shall undergo a 
haemoglobin estimation as often as may be considered 
necessary by the appointed doctor but such estimation 
shall be undergone not less than once a year nor more 
than once in every period of 3 months. 

(ii) Where as a result of any haemoglobin estimation the 
haemoglobin content of the blood of any person is 
estimated to be less than 13 grammes per 100 milli
litres of whole blood in the case of a male, or less 
than 12 grammes per 100 millilitres in the case of a 
female, the appointed doctor may at his discretion 
require a further haemoglobin estimation after such 
interval as he may determine. • 

(iii) The results of every examination made under this 
paragraph shall be entered in the health register. 

4. 

(i) Subject to subparagraph (ii) of this paragraph every 
person employed in a lead process shall undergo a 
blood lead level estimation as often as may be considered 
necessary by the appointed doctor but such estimation 
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shall be undergone not less than once a year nor 
more than once in every period of 3 months. 

(ii) Where as a result of any blood lead level estimation 
the lead content of the blood of any person is 
estimated to be 80 microgrammes or more of lead per 
100 grammes of the whole blood the appointed doctor 
may at his discretion require a further blood lead 
level estimation after such interval as he may 
determine. 

(iii) The results of every examination made under this 
paragraph shall be entered in the · health register. 

5 . 
(i) Every per·son emplo.yed .in a lead process shall under·go 

a test for albuminuria and ·a test for glycosu~ia as 
often as may be co.nsidered necessary by the appointed 
doctor but such tests shall be taken not less than 
once a year nor more than once in ev~ry period of 3 
months. 

(ii) The results of every examination made under this 
paragraph shall be entered in the health register. 

Regulation 5 

The occupier of a factor)r to which any of the instruments 
specified in the Schedule to these Regulations applies, shall 
send to the Minister within 7 days after the end of the month 
in which the entry is made a copy of every entry made in the 
health register by the appointed doctor." 

A proposal from the. Commission of the European Communities to 

the President of the Council of European Communities on the 

protection of workers from harmful exposure to metallic lead and 

its ionic compounds was put forward for consideration in December 

1979. Article 7 of this proposal stated that Member States would 

ensure a) that the following biological limit values shall apply 

for workers of child bearing capacity - indi~idual PbB · levels, 

45 ug Pb/100 ml blood - individual ALAU levels, 6 ug/litre urine 

b)workers confirmed as pregnant would not be exposed to the risk 

of absorption of lead at work as defined in Annex I. Annex I 
defined the risk of absorption of lead at work as follows: 

a) when the lead in air· levels are in exces~ of 40 ug/Nm3 of air 

time weighted average over 40 hours per week, or where any worker 

has a blood lead level greater than 35 ug Pb/100 ml in blood, if 
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• 

excessive exposure to lead from sources outside the wo·rkplace 

can be excluded. Annex I then listed the type of activities 

regarded as indicative of a potential risk of absorption of 
lead at work. Article 16, paragraph 2 of the proposal, states 

that -

"female workers shall, in particular, be informed of the 
potential health risk presented by lead expo~ure during 
th~ early months of pregnancy." 

It must be emphasised however, th.at these measures are proposals 
for consideration, not a -direct.ive fo,r imp:lementation. 
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PART II 

CHAPTER 6 

PREVENTION THROUGH SCREENING, 
~~TERNAL VIRAL INFECTIONS AND GENETIC COUNSELLING 

Maternal Viral Infections 

. 

One of the theoretically and in some cases, actually 

causes of birth defects is maternal viral infection. 

preventable 

Possibly 

the best known of these viral infections are rubella and 
• 

cytomegalovirus but there are also a number of others that have 

been shown to be associated with birth defects or with abortion 

and still birth . 

• 

Hanshaw and Dudgeon(l978) 1 provide a table of viruses affecting 

the fetus and newborn. This is presented below: 

-

AGENT 

Rubella 

~oaegalovirus 

Herpesviru3 
hoainis 

Varicella:oscer 

Influenza 

Vaccinia 

Saallpox 

Hepatitis a 

Hepatitis A 
Coxsackie B 

Measln 
• 

Poliovirus 

• 

ABORTION 

+ 

? 

-

? 

• 

+ 

• .. 
• 
? 

+ 

? 

• 
+ 

• 

LOlf 
STILL• BIRnl 
BIRTH WEIGHT 

+ 

+ 

• -

1 

+ 

• 
.. 

-

+ 

• 

.. 

.. 

.. 

.. 

-

.. . 

-
+ 

. -
-
• 

TABLE 41 

MAIN 
CONGENITAL 
DEFECT 

CataTact, deafness, 
congenital heart 
defects (others less 
frequent) 

Microcephaly, deafness 
(others less freqent) 

Microcephaly 

Hypoplasia of limb, 
rudimentary digits, 
cutaneous scars 

-
1 

• 

-
.7 • 

-
-

Hot proven 

1 

-

OTHER DEFECTS 

Ina>Jparent to seveTe infection 
with disease ~anifested by 
hepatosplenomegaly, throabocrto· 
penia, psycho~tor retardation, 
bone lesions, etc. 
Chronic infection :ay be 
inapparent. Also associated 
vith hepatosplenoaegaly, 
thrombocytopenia, psychomotor 
retardation, purpura, cerebral 
calcification, chorioretinitis 

Chorioretinitis, hepatitis, 
psychosotor retardation, 
fulainant disease, com~a in 
intrapartua infection. 
Convulsions, retardation, 
cataracts, chorioretinitis, 
microcephaly 
Relationship between maternal 
an•mps and endocardial fibro
elastosis is unproven 
Conflicting evidence on increased 
risk of salfor:ation following 
first trimester illness 
Ganeralised fetal vaccinia 

Fetal saallpox 

Rarely, hepatosplenosegaly, 
hepatitis, jaundice, ascites, 
cirrhosis 

-
MyQcarditi.s· and pne~nitis 

·durinz neonatal period 
Nil proven 
Occasionally infants born 
with paralysis at birth 
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According to Hanshaw and Dudgeon, although the total number 

of children born each year with congenital defects is large, 

the proportion of defects due directly to infections is only 

a small fraction of the total. 3 It is difficult to estimate 

exact numbers of defects due to viral infections, because some 

defects have a variety of causes, sometimes interacting with 

each other and also because some viral infections may manifest 

subclinically. 

Rubella 

Rubella is the infection which has been tackled most successfully 

in Ireland. Rubella can be acquired prenatally or postnatally 

and although it is prenatal rubella that gives the main cause 

for concern, it is necessary also to consider postnatal rubella 

since since the incidence of this affects the number of women 

who are at risk during pregnancy. (Most of the information 
. 

presented here is based on the work of Hanshaw and Dudgeon, 

recognised authorities on viral infections in newborn babies). 

Postnatal rubella is an acute self-limiting infections disease 

following which there is long-term immunity. Re-infection may 

occur without symptoms but this type of re-infection is not 

presently considered dangerous to a fetus if it occurs to a 

pregnant woman. The peak incidence of postnatal rubella is in 

childhood and early adolescence but a significant proportion of 

the adult female population escapes infection in childhood and 

remains susceptible during the period of childbearing (unless 

of course immunization is given). The percentage of the 

population which goes into adulthood without naturally acquired 

immunity varies slightly from one 

for subgroups within a society. 4 

that 10 to 20 per cent of females 

having contracted rubella. 5 

society to another and even 

Hanshaw and Dudgeon estimate 

reach childbearing age without 
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Prenatal Rubella (Congenital Rubella) 

Prenatal rubella differs in several important respects from 

postnatally acquired rubella. According to Harishaw and Dudgeon6 

instead of being a mild self-limiting disease . like the pos.tnatal 

type, rubella contracted by the fetus is often ·associated with 

a severe disseminated infection and a chronic infective state 

that .persists throughout fetal life and for mapy months . after 
. 

birth. In some cases, abortion or still birth occurs; the 

defect in the survivors depends on ·the organs involved and the 

extent of the damage to them. As can be seen in table 41, the 

main congenital defects are to the eyes, ears and heart with 

enlarged liver or spleen, psychomotor retardation, bone · Iesions, 

etc. Sometimes only one organ is affected but multiple defects 
. 7 

are extremely common. Hanshaw and Dudgeon state that involvement 

of the central nervous system in congenital rubella is more 

common than it was originally thought to be but is usually found 

in association with ·other defects. Behavioural disturbance 

related to this may later manifest as restlessness,disorientation, 

unresponsiveness and some features of autism. Hanshaw and Dudgeon · 

state that · -

"intrauterine infections such as · rubella are undoubtedly 
responsible for only a fraction of · these (central nervous 
system disorders) but the observation that one virus can 
probably lead to disorders such as autism, is an important 8 one that merit~ further detailed virological investigation." 

·Other features of rubella such as lung disease and hearing defects 

may also not be evident unti.l some time after birth. Hanshaw 
. 9 . . 

and Dudgeon state that late onset speech may also develop but 

that it is extremely difficult to determine whether a delay in 

speech or some of the complicated language disorders in children 

unassociated with defective hearing are attributable to intra- . 

uterine rubella infection. 
. . 
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Preventive Ivleasures For Rubella 

Rubella is on.e of the viral infections which can be prevented 

most successfully to date. 

Ireland has a rubella immunization program for schoolgirls aged 

12-13 years. The Department of Health Statistics (1980) gives 

the number of schoolgirls immunized in 1975 and 1976 ·(the latest 

year~ for which data is available·. 

Rubella Immunization of Girls Aged 12 -13 years in the Republic10 

of Ireland 

Number of immunizations 

Number of immunizations 

as a percentage of girls 
aged 12 years 

. 1975 

27,740 

1976 

22,566 

71 

It is not known for exactly how long the presently used rubella 

vaccine is effective~ If it were to have a period of effective

ness of say 10 years, many of the girls now being immunized could 
. 

be susceptible again in the late twenties and , early thirties 

when given present Irish fertility patterns, many of them might 

be pregnant. Ongoing and future research will prob·ably yield 

more specific information on duration of the immunity. 

Since the rubella vaccination program a.mong schoolgirls in 

Ireland only commenced in 1971, tl1ere is a iarge number of \\Omen 

in the childbearing age groups at present, who may not have a 

naturally acquired immunity (by having had rubella themselves as 

children). According to Dr. Irene Hillery11 one cannot rely on 

the accuracy of a clinical history of rubella. In a study 

reported by Rowlands and Gatherer12 in 1970 in England, only 40% 

of those who gave a history of rubella had serological evidence 
. 

of past infection . . It is therefore recommended that all women 

of childbearing age who intend to become pregnant at some. future 

time, should have a rubella titre test done. This should be done 



-155-

well in advance of an intended pregnancy since if vaccination 

is necessary, it is recommend.ed that one does not become 

pregnan.t for three months thereafter. 

Ideally a woman should be immune to rubella before her first 

pregnancy. As this is not always the case, some Dublin Maternity 

Hospitals do the rubella titre test on .lvomen attending antenatal 

care ·and where they . are found not to be immune, they are offered 

immunization after the birth on the understanding that they 

realise that they should not become pregnant for three months. 

In addition, the Department of Health has provided that specia·l 

· groups of women at risk because of ·their work can have a rubella 

titre test and immunization if necessary, fre~ through their 

local health service. Groups of w6men who would be covered under 

this scheme are teachers, doctors, nurses, child care workers, 
. . 

whose position put them at special risk of contracting rubella 

from young children. Health Boards have received directives 

from the Department of Health advising them to enco~rage, . through 

whatever educational method is deemed .necessary at local level, 

a good uptake of this service. A film on rubella made · jointly 

by the Health Education Bureau and St. Michael's House, Service 

for the Handicapped is . aVailable to Health Boards for this 

purpose (personal communication from the Dept. of Health, 

Septemb·er 1980). 

Cytomegalovirus 

Cytomegalovirus is another . infection which is the subje~t of much 

research at present. Its name derives from the swollen appearance 

of infected cells. Interest in it centers on the fact that it 

can be transmitted from the mother to the fetus with possible 

consequences as shown in Table 41 above. However, according to 

Hanshaw and Dudgeon13 , not all fetuses of infected mothers have 

shown evidence of infection themselves. They quote Stern 197314 

as having found that approximately 50 per cent of women with 

cytomegalovirus (CTV) deliver infants with the virus. It is not 
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known ,~hether the other 50 per cent are affected in any way 

by the primary maternal infection. Hanshaw et al (1973) 15 did 

not find infection in any of eight newborns born to mothers with 
16 viruria. Hanshaw and Dudgeon state that there are many clinical 

variants seen in congenital CMV infection ranging from silent 

infection to the more severe classic cytomegalic inclusion 

disease. According to them, the more adversely affected infants 

represent less than 5 per cent of all infected newborns. Many 

of those infected do not manifest symptoms until later in child

hood. On this topic of late manifestation, Hanshaw and Dudgeon 

state as follows: 

"There is growing evidence that most infants with congenital 
cytomegalovirus infection have little or no early clinical . 
manifestations but develop subtle neurological abnormalities 
that become apparent in the late preschool or early school 
years. If CMV has a late eff~ct, it should be detectable 
during the early school years. In some instances, a slow 
child is also culturally disadvantaged, and there is no 
further thought given to the possibility of an organic cause 
for poor school performance. This concept is a relatively 
new one in the evaluation of the child who fails to do well 
in a school setting, and it deserves further study. The 
possibility exists, however, that a significant proportion 
of children who do not do well in school are, in fact~ 
handicapped because of chronic C.MV infection that began in 
utero (Hanshaw et al., 1976; Reynolds et al., 1974). Of 44 
such children evaluated by our group at three and one-half 
to seven years of age, 16 (36 per cent) had neurological 
sequelae severe enough to predict school failure. The 
abnormalities include one or more of the following: mental 
retardation, minimal cerebral dysfunction, speech and hearing 
defects, and behavioral disturbances. In contrast, 6 of 44 
(14 per cent) matched control children had abnormalities 
pre~ictive of school failure (Hanshaw et al., 1976) .''18 

Hanshaw and Dudgeon continue -

"The manifestations of congenital CMV infection are highly 
variable. It is apparent that most infants are not identifiable, 
at least on the basis of the clinical presentation. Probably 
fewer than 5 per cent of neonates have manifestations typical 
enough to suggest the diagnosis. Some infants ma)· be small 
for dates with evidence of intrauterine growth retardation. 
Others simply do not do well, and their condition is labeled 
"failure to thrive". Such infants may have a head circumference 
and weight less than the third percentile with normal height. 
Associated with these measurements may be evidence of psycho
motor retardation, spasticity, hypotonia, premature closure of 
the anterior fontanelle, equinus varus, strabismus, high-arched 
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palate, and indirect inguinal hernia. The degree of psycho
motor retardation or other neurological dysfunction 
(especially minimal cerebral dysfunction and specific learning 
disabilities) may take several years to identify. Many 
infants are hyperactive, have a shortened attention span 
and exhibit abnormalities in gross and fine motor movements. 
The measured IQ may be above 70, but school achievement is 
often below the level of other family members." l9 

• 

d 20 h . According to Hanshaw and Du geon , t ere 1s very little direct 
. 

clear evidence bearing on the precise method of transmission of 

Tltey state that there are probably C~N from one host to another. 

several mechanisms involved which are related to sex, age, state 

of host resistance, medications, and other treatments, such as 
. 21 

blood transfusions and hemodialysis. Hanshaw and Dudgeon state 
• 

that epidemiological studies suggest that infection is commonly 

acquired in infancy and that a second rise is noted to occur 

after puberty. _ They suggest that some evidence points to excretion 

in urine and in saliva and that indications are that transmission 

requires intimate contact. This would account to some extent for 

its prevalence in childhood and after puberty with increased 

sexual contact. 

Hanshaw and Dudgeon give guidelines for nursery personnel, 

presumably on the grounds that they are in the most intimate 

contact with young children. The guidelines are given below -

"Although cytomegalovirus infection has not been showri to 
cause hospital epidemics of infection or disease, the 
theoretical possibility exists that a susceptible woman 
could acquire the infection on exposure to an infant with 
virus in the urine or upper respiratory tract. It is, 
therefore, prudent that some precautions be taken. The 
following guidelines are suggested: 

1. Women who work in nurseries, especially intensive 
care nurseries, who are or may become pregnant should 
have their antibody status for C.MV determined. While 
a positive titre for CMV-CF antibody (;::a;l :8) · does 
not preclude a subsequent fetal infection, a clincally 
apparent infection has not been reported in a fetus 
born to a woman with preexisting antibody. 
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2. Seroneg~tive pregnant women should not care for · 
infants with knmvn or suspected C:MV disease. 

3. Infants with kno\m or suspected CMV disease should 
be placed in a separate room or cubicle. 

4. Strict handwashing and gown technique should be 
enforced. 

The above recommendations notwithstanding, it should be 
emphasized that the danger of CMV to nursery personnel has 
not been established. Its communicability is clearly not of 
the same order of magnitude as that of rubella." 22 

Hanshaw and Dudgeon state that a number of investigations in 

England, United States, Taiwan and Japan, confirmed a high 

frequency of cervical infection with cytomegalovirus during 
23 pregnancy, ranging from 3 to 28 per cent of women tested. 

It has not proved as easy to develop a CMV vaccine as a rubella 

one. There is no CMV vaccine licensed for routine use at 

present. 

It is not proposed to deal with the other viral infections listed 

in table41. Further detail on these can be obtained in Hanshaw 

and Dudgeon's publication, Viral Diseases of the Fetus and Newborn. 

It is of interest to note that The Irish Medical Times of August 

31st, 1981 reported that a prospective study of over 1,000 
. 

antenatal patients is to start soon in UCD in an attempt to 

identify viral infections causing subsequent childhood handicap. 

The study is to be carried out at the Department of Microbiology 

by Professor Irene Hillery in association with Dr. Victoria Coffey. 25 
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Genetic Counselling 

One of the ways in which the incidence of prenatal mortality 

and morbidity can be lessened is through genetic counselling. 

lVhere a defect (or many instances of it) is known to be of 

genetic origin, as for example in the case of Down's Syndrome 

and some other chromosal abnormalities, cystic fibrosis or 
1 2 . 

muscular dystrophy (about 2 to 3 cases of genetic origin), 
advice can be given to those found to be carriers or likely to 

be carriers of the defect, on their chances of producing a child 

with the defect. In some cases, reliable tests have been 

developed for screening carriers for the defect. In other cases, 

such as cystic fibrosis, though a number of tests are used, no 

reliable screening test for carriers has yet been developed, 

though the state of research suggests that one should shortly 

be available. 

There are a number of main points of intervention where genetic 

counselling can be useful. At the pre-conception stage where 

there is a history of a particular defect in a family, a couple 

may wish to know if one and/or other are carriers for the defect. 

Provided they know what the defect is and that a suitable screening 

test exists for carriers, genetic counselling can help here. 

Common instances of this type are where there is a family history 

of some chromosomal defects. Where there is a history of cystic 

fibrosis, tests can also be done but as already stated, no test 

has yet been developed where it can be said with certainty that 

a person is a carrier. This is a particular disadvantage in the 

case of cystic fibrosis since there is a two in four chance in 

the pregnancies of two carriers that the offspring will also be 

carriers though not suffering from cystic fibrosis themselves 

. (see Chapter 1 P·lO ). Pre-conception counselling can also be 
useful in the case of consanguineous marriage or among some 

Jewish families of East European origin who are at risk for Tay 
Sachs disease. Genetic counselling can also be done of course 
where there is a history of infertility or recurrent abortion. 
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Another useful intervention point for genetic counselling is 

wh~re parents have already given birth to a child with a defect 

and wish to know the chances of having another child also with 

the defect. For example, many cases of chromosomal abnormality are 

due to genetic inheritance from the parents but in other cases 

may be due a mutant gene in the fetus itself. Genetic testing 

and counselling can help establish which is the cause in a 
. 

particular case and so what the chances are of a further child 

with the defect in the family. Another type of defect for which 

this point of intervention for genetic counselling is useful is 

muscular dystrophy of the Duchenne type. This defect can arise 

through a mother being a carrier for it. It is estimated that 

about a half to two-thirds of the cases of this type of muscular 

dystrophy are due to the mother being a carrier for it. The 

remainder would be due to a mutant gene in the fetus itself. If 

it is discovered that a mother is a carrier then there is a fifty 

per cent chance in each male pregnancy that the boy will be 

affected. At present, genetic testing can establish whether the 

defect is due to the mother being a carrier or not. 

Another intervention point for genetic counselling in some 

countries is in the early months of pregnancy when alpha-feto-

protein and aminocentesis 

Down's Syndrome or neural 

are used to detect fetuses with 
• 

tube defects. Where a defective fetus 

is found, abortion is offered. This aspect of genetic counselling 

is not relevant in Ireland since abortion is not available here. 

With regard to the genetic counselling service available in Ireland 

at present, weekly clinics are held at the Mater Hospital, the 

Rotunda and Temple Street Hospital. The Rotunda service is mainly 

for Rotunda patients. The clinics at the other two hospitals can 

be availed by anyone from any part of the country who is referred 

there or who refers him/herself. It is estimated that approximately · 
one third of the patients using these two clinics are from outside 

the Dublin area, which given the spread of population would suggest 

that there is as much uptake by people from the country as by 

. . 
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people from Dublin (Personal Communication} Dr. Susan McManus 

September 1981) . . However, this is not tci suggest that ·present 

uptake of the service is adequate. Both Dr. McManus and 

Professor Masterson of UCD emphasised that - the Genetic Counselling 

Service is underutilised (Personal Communication September 1981). 

Both thought that the present service is adequate to the present 

demand but that on the basis of the incidence of certain defects 

in !~eland, that the serv·ice is not being u.tilised by all those 

who -could benefit from it. However, as· P·ra .. f .ess..or Masterson 

pointed out, many parents with a child with a specific defect 

may be re--ceiving adequate counselling, from members of the medica.l 

profession liho ~re experts · in that particular defect, e.g. cystic 

fibrosis and so l~ould not be appearing at the specific genetic 

counselling clincis. For this reason, it is difficult to estimate 

the gap between the number of people who use the service and 

those who could potentially benefit from it. It is likely 
however, that there is a substantial gap. Education of 'at-risk' 

people and. also of members of medical and nursing profession who 

might be responsible for referrals could improve the take up of 

the present service and even create a need for its extension. 
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PART II 

CHAPTER 7 

ORGANISATION OF SERVICES FOR ANTENATAL CARE, 
MANAGEiviENT OF L.A.BOUR AND CARE OF THE NElvBORN INFA.l'IT 

The outcome of pregnancy is influenced by antenatal care. This 

in turn is affected by the quality and extent of the care 

.available and by the use the woman makes of .the services provided. 
. . 

Antenatal care has therefore to be looked at from both a 

medical/technical and social-psychological point of view. 

Antenatal Clinic Visits 

. Of particular importance in antenatal care is the timing. of the 

first visit. Early attenda~ce specifically before the sixteenth 

week of pregnancy enables reasonably accurate assessment of 

gestational age. This in turn .facilitates bette~ manage~ent a~ 

a later stage in pregnancy when decisions may have to be made 

about whether or not to expedite the birth. Early attendance 

for antenatal care also enables the ascertainment of baselines 

measurements before major physiological . adjustments to pregnancy 

have time to take place. Early attendance is particularly 

important for at-risk .pregnancies, e.g. those of diabetic mothers 
. 

or mothers who have had difficulties in earlier pregnancies. 

For all mothes but particularly first time mothers, it enables 

advice to be given early on diet, alcohol and cigarette consump

tion etc., though ideally at this stage, this would be the 

reiteration of information which the woman already had acquired 

before becoming pregnant. In some other countries, early 

attendance is encouraged for the additional · reason that abortion 

can be offered where certain congenital defects are discovered 
through amniocentesis. 
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- • 

· The percentage of women attending antenatal clinics early 1n 

their pregnancy varies from society to society and also between 

social groups within a given society. Kalitzer and Kidd
1 

in . 

a study of two hundred Dublin women found that on average, the 

women first visited the clinic after seventeen weeks of pregnancy. 

This study was not based on a national sample but one. that was 
. 

chosen for specific criteria relating to the purpose of the study. 

In addition, in drawing any conclusions about antenatal clinic 

attendance, one needs to bear in -mind t .he structure of the· health 

servic~s in a particular country. For example, women may generally 

. visit a C.P. first about a possi.ble p-re·gnan.cy and lvi.l .l then be 

referred to a hospital antenatal clinic. There can also be delays 

in attending_which have to do with ihe structure of the services, 

e.g. Simpson and Walker2 writing in an English context, state 

as follo\vS -

"gen·eral practitioners need to be reminded of the importance 
of early referral to hospital when care is to be .shared or 
transferred to the responsibility of a corisultant .... 
Hospital antenatal clinics should be arranged so that the 
delay between receipt of the general practitioner's referral 
letter and an appointment for an antenatal clinic is kept to 
a minimum." 

. Simpson and Walker 3 analysed the records of a representative 

sample of 313 pregnant women from the North East Thames Health 

Regio.n of London and found that the percentage of patients seeking care when 
a blood Sfecimen was obtained·) after 20 weeks gestation ranged 

from 6% to 26%. These women were more- likely to be of higher 

parity and immigrants. 

Chng, Hall and McGillivray4 analysed the records of 1907 women 

who delivered babies in the city of Aberdeen in 1975 with a view 

to finding data on the time of first antenatal visit. They 

found that women were usually referred promptly to the central 

hospital clinic after attending their general practitioner. 

However, only 33% had attended the hospital clinic by 12 weeks 

gestation and only 75% by 18 weeks gestati.on. Primigravidae 

tended to appear earlier. There was little difference according 

to social class in length of gestation at first attendance. 



-16 4-

· 79% of Social Classes I-III had attended by 18 weeks compared 

with 73% of classes IV and V. Marital status had a pronounced 

effect,with single women and those who married during the 

pregnancy appearing for booking much later. Chng, Hall and 

McGillivray5 concluded that many women attended too late for 

optimal care. It should be pointed out that this particular 

study was done in Aberdeen, a city that has been noted for its 

maternity services. Ten years earlier, McKinlay (1970) 6 was 

still able to identify a hardcore of later attenders in Social 

Class V (i.e. wives of unskilled manual workers) experiencing 

a fourth or subsequent pregnancy. McKinlay7 found that this 

group had shown a marked improvement over the period studied 

(1951 - 1966) but that in 1966 they still continued to make 

least use of antenatal services in Aberdeen. 

More recently, O'Brien and Smith8 (1981) have reported on an 

analysis of a random sample of 100 legitimate births in London 

in July/August 1975. They found that Social Class V women were 

tHice as likely as others (18% compared \llith 9%) to attend for 

their first visit after the 20th week of pregnancy. Young women 

(19% of those under 20 years against 9% of other women) and 

those having four or more children (33% compared with 9% of the 

rest) were also found to be latecomers. Among women who had no 

education after the minimum school leaving age, 13% had attended 

after the 20th week compared with 7% of those with some education 

or training beyond this stage. Patients who had never had a job 

were also more likely to attend late: 22% compared with 9% who 

had been employed at some time. 

O'Brien and Smith9 found that similar characteristics appeared 

to relate to whether or not women said they missed any scheduled 

visits. The proportion of women who missed at least one visit 

fell from 14% in Social Class V to 7% in Social Class I, and from 

22% of those with four or more children to 5% of those with none. 

Young women were also more likely to miss visits; 14% of those 
under 20 years compared with 8% of other women missed visits. 
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Some of these differences may be explained by social factors 

such as the longer time taken to travel by public transport to 

clinics and/or difficulty in arranging care for other children 

during clinic visits. The study was based on a relatively small 

sample and this must be borne in mind in drawing conclusions 

from it. O'Brien and Smith concluded that -

"it seems then that those women requiring the best possible 
antenatal care, the very young, the high parity and those 
in Social Class V are in practice likely to receive less by 
attending later in pregnancy and missing more visits." 10 

In a Dublin context, Kaliszer and Kidd (1980) 11 have examined 
. 

the influence of accessability on attendance at ante-natal clinics. 

They compared the attendance patterns of four groups of women; 

two test groups of women who attended two satellite clinics run 

by a maternity hospital in housing estates and two control groups 

of women who attended the main hospital clinic with one group 

living near the hospital (within one mile of it) and the other 

group living at a distance of 4 miles from the hospital, Kalitzer 

and Kidd state that -

"the results . of the study have shown that the clinic location 
has an effect on the number of weeks of pregnancy at which 
the first visit to the clinic is made. However, at the 
distances considered in the study, the local clinics showed 
little practical advantage. The question to be asked is 
whether at the distances considered, it is possible to take 
action that would enhance the positional advantage of the 
local clinics." 12 

The researchers state elsewhere in their report that the clinic 

group effect on time of 

significant (p 7 . OS) : 3 
first attendance was 

Kalitzer and Kidd14 

socio-cultural factors, employment status of 

age and found these factors to far exceed the 

not statistically 

also examined three 

husband, parity and 

effect of distance. 
For example, the women with employed husbands attended three 

···-

weeks sooner than those with unemployed husbands. The latter group, 

of course, as the researchers point out, could be working themselves 

and therefore less able to attend than the former group. 
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With regard to the effect of parity, Kaliszer and Kidd
15 

found 

that the number of weeks to first attendance increased with 

increasing parity. The nullipara! attended particularly early, 

partly as a result of general anxiety about the unknown and 

partly to ensure a hospital bed. The researchers found that the 

mean stabilized for parities 1 - 3 and then increased particularly 

for parities above seven. These latter attended principally in 

order to secure a hospital bed. 

The time to first attendance decreased with increasing age (after 

adjustment for parity and other factors). The researchers state 

that the late attendance of very young women may be partly 

attributable to premarital conception as they may delay their 

first visit until after marriage. 

In a later unpublished study, Kaliszer16 found that when these 

three socio-cultural factors were analysed along with the previous 

birth outcome (where there had been a previous birth), this latter 

factor outweighed the effect of the other three. Where a woman 

had a previous difficult birth outcome, she would tend to seek 

ante-natal care in the subsequent pregnancy earlier than would be 

expected, taking only the three socio-cultural factors into account. 

The effect of this difficult birth outcome was obviously greater 

for those who would tend to be late attenders on the basis of the 

three socio-cultural factors, since such women had the most room 

for improvement in their attendance pattern. 

In their earlier published study, Kaliszer and Kidd17 also 

analysed the pattern of missed scheduled visits once a woman had 

made her first contact with a clinic. They found that none of 

the factors analysed in the study, i.e. distance, employment status 

of husband, age or parity, exerted a significant effect on the 

number of missed visits. They found a very good overall level 

of appointment keeping with the grand mean being just over one 

missed visit. They suggest that this may indicate that once 

contact is made with the clinic, the clinic exerts a controlling 

• 
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effect which dominates distance and the other factors. The 

group 1~ho lived far from a main hospital clinic, had the biggest 

number of missed visits. The researchers also found that the 

sooner a woman made her first visit, the less likely she was to 

miss visits (the exception to this being women of very high 

parities who attend veT)' late and l1ave little opportunity to 

miss visits). The authors summarise the results as follows: 

"It seems, therefore, that pressures responsible for early 
attendance (or vice versa) also dictate a more regular 
attendance and that these pressures are not fully explained 
by the variables con.sidered in the study. These results 
can be explained in two ways. For those women who have 
practical reasons for late first attendance sucl1 as 
accessibilit)· or being in employment the results are as 
expected - those who find it difficult to make the first 
visit also find it difficult to make subsequent visits. 

Those, ho,~ever, who first attend late for reasons that comprise 
lack of awareness or belief in the imporiance of antenatal 
c~re, remai~ ~artli in that state even after making contact 
\H t h the c 11 n 1 c . " 8 · . · 

\~hen '~omen do attend for their first antenatal visit, there is 

some evidence that all information relevant to the outcome of 

the pregnancy may not come to notice or be recorded. Chng, Hall 

and NacGillivray19 in an article entitled "An Audit of Antenatal 

Care : The Value of he First Antenatal Visit", report on an 

analysis of the records of 1907 women who delivered babies in 

1975 in the city of Aberdeen. It was hospital policy that all 

women should be seen for booking by a consultant or senior 

registrar. This actually happened in 83% of cases, the remainder 

being seen usually by registrars. Serious medical conditions 

such as diabetes, epilepsy and chronic renal disease were 

identified in 144 women by the Senior Midwifery staff who took 

the initial history. The clinician was considered to have noted 

a serious condition if it was mentioned in the "special features" 

area of the case sheet. The researchers found that 23% of serious 

medical conditions were not noted by medical staff and that when 

this happened, the women were much less likely to be booked for 

confinement in Aberdeen Maternity Hospital. 
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• 

previous intrauterine growth retardation, defined 

infant weighing less than the lOth percentile as having an 

according to the tables of Thompson, Billewicz and Hylten (1968) 20 

was found to give a 27% risk of recurrence. 

Ascertainment by clinicians of such 

however incomplete. There were 115 

baby ~ad had growth retardation but 
history noted by the medical staff. 

a previous history was 

women in whom a previous 

in only 37 (32\) was the 
Almost half the women were -

booked for combined antenatal care and 32% were 
in maternity homes as distinct from natemity hospitals. 

booked · for confinement 

Combined care and 

confinement :in the maternity home were liD..lch more ·likely to be arrranged when 

the previous history had not been noted. (Combined care meant 

that women attended the hospital only at booking at 34 and at 
• 

40 weeks gestation and attended their · general practitioner for 
all other visits). 

Retained placenta is usually considered likely to recur, 

d - Ch H 11 d M G. 11 . . Zl H · accor 1ng to ng, a an ac 1 1vray. · owever, a prev1ous 

history of this was noted by medical staff in only 68% of 28 

cases and less than half were booked for confinement in Aberdeen 

Maternity Hospital. The researchers note that the condition did 

not in fact recur in any of the 28 women with a previous history. 

Previous postpartum haemorrhage was noted by clinicians in only 

15% of cases with an actual history of it, nevertheless, 61% 

were booked for the Aberdeen Maternity Hospital. The risk of 

recurrence, the researchers note, is not very great (6.3% incidence 

in those with a previous history compared with 4.4% overall and 
4.0% in those without a previous history. Women of height under 

152 cm were always booked for confinement in the Aberdeen Maternity 

Hospital as they were more than twice as likely as the general 

population to be delivered by forceps rotation or caesarean 
section. 

There were 34 women with perinatal deaths in the study. Risk 

factors identified as being present at least twice as often in 

the perinatal death group as in the general population were 
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(a) parity 4 + and (b) social class not determined, usually 

because of single status. Using tl1ese factors in· conjunction 

\vi th previous. per in a tal death and si grii fie ant medical history, 

it was found that half of the women with a perinatal death had 

no risk factors at all ·. 

With re.gard to prediction of a normal .pregnancy and confinement, 

4 7% \~ere booked for confinement in the mat.erni.ty home. Holvever 

30% of these bookings \~ere · changed antenat·ally beca·us.e of compli

cations. A further 9% were transferred to Aberdeen ~laternity 

Hospi.tal. during labour. The perinat.al mortali.ty . rate for the 

30% whose booking was changed antenatally was only slightly less. 

than in those originally booked for Aberdeen ~Iaternity Hospit~l 

(19 per 1,000) but considerably higher than that of the women 

confined in the maternity homes (7 per 1,000) suggesting that 

the change of booking was justified. 

Although only 9% of the original total were transferred in labour, 

. this group constituted 14% of those still booked for the maternity 

home at the end of pregnancy. Of those transferred, only 5% 

were predictable; 12% of transfers were considered unnecessary. 

Although most were primigravidae, 26% were multigravidae. 

Chng, Hull and MacGillivray conclude as follows: 

"It appears therefore that even if the booking antenatal visit 
is performed by specialist obstetricians lvith an agreed policy 
of both assessment and booking many problems \~ill later arise 
that were either not . predictable or not predict.ed.. Some 
improvement could .be achieved by paying more attention to 
previous medical and obstetric history, but .women will always 
need further surveillance later in pregnancy, and suitable 
arrangements for confinement must always be made to deal with 
unpredictable complicati.ons." 22 

In relation ·to antenatal care and in particular in relation to 

early attendanc~ for first antenatal clinic visit, it is of interest 

to look .at the pattern in some of the countries with low perinatal 
mortality and morbidity. 
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23 Wynn and \~ynn provide some information on antenatal care in 

Finland and Sweden. In Finland for example, which for several 

years running recorded the second lowest infant .mortality in 

the .world, 93% of pregnant women had reported their pregnancies 

before seventeen weeks gestation compared with 61.9 per cent of . 

Scottish women in the same year- 1974. 24 Primary care screening 

in Finland during pregnancy is done mainly by midwives. In fact, 

80% of antenatal contacts in Finland are . with midwives . and only 
25 20% '"fith a doctor. Finland has a l. ·arg·e~ corps of community 

midwives. The community midwife 

"is the main observer, the main he·al th and social adviser 
and the main parenthood trainer \vho has _the duty to establish 
a secure and trusting relationship with her client and to 
give the mother a sense · of security." 26 

According to Wynn and Wynn 27 in 1975, Finnish women saw a doctor 

or nurse near.ly seventeen times average per pregnant \t~oman at 

the primary care level of the maternity service. The typical 

healthy woman only sees the doctor twice for antenatal care but 

a minority of women who are at risk see the primary care doctor 
. 28 

more frequently. Wynn and Wynn state that doctors' time is 

therefore particularly concentrated at primary level on cases 

where there is thought to be some degree of enhanced risk. 

d . d 29 f . f . Accor 1ng to Wynn an Wynn , orty per cent o pregnant women 1n 

Finland are referred at some stage during pregnancy to ·a hospital 

outpatient antenatal clinic generally at the hospital whe~e the 

baby is eventually delivered. There is an agreed referral - check 
. 

list which is adhered to strictly by the primary care level. A 

woman is referred for at least one examination at hospital level · 

if there is almost any indication of enhanced risk. Maternity 

cases in Finland have been gradually concentrated into twenty-two 

hospitals only. According to Wynn ~nd Wynn30 , Finland has 

developed a two-level antenatal care system with defined roles 

for the two levels which concentrates the medical resources at 

ea·ch level on the women considered to be at higher risk from the 

data provided by repetitive screening procedures at primary level. 
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• 

In Finland, an allowance is payable for attendance before the 

end of sixteen weeks gestation. This allowance is currently 

(Wynn and Wynn 1979) about £25.00. A standard layette including 

a quilted sleeping sack for outdoor wear, a carrycot in hardboard 
. with a mattress and bedding and various toilet items worth, in 
total, substantially more than £25.00 may be taken instead of 
the money. 31 

• 

In Prance a grant is also payable: to pre.gnant women. 
32 

the Wynn and Wynn some 96 per cent of French women 
According 

• 

attend for 

antenatal allmvance is paid for the whole nine months of pregnancy 
in three instalments, each subject to antenatal examinations. 

their first antenatal examination before 14 weeks gestation. An 

The first instalment must be claimed before the fifteenth day of 

the fourth month of pregnancy. However, as Chalmers, Oakley and 
MacFarlane33 point out, the recent drop in French perinatal 

mortality from 26 per 1,000 in 1970 to 18 per 1,000 in 19:5 cannot 

· ·b ted to these financial incentives as they were 1ntroduced be attr1 u 34 . 
Nel'ther did the recent Shortt report ln th' ty years aoo. · 

lr ~ t 1 and Neonatal Mortality favour the introduction 1 d on Per lna a f 
Sng an d . they did not find the evidence o . Englan s1nce . 
lf a grant lfi h financial incentives convincing. (The 

of the Frnc b aid 
:he value d that pregnancy supplements e p er ecommen -

1 
· 

·eport did howev . . ving supplementary benefits or to . fam1 J.es . ly to womenecei ·out1ne 
'n 1ow wages) •. . 

5 tacts with a :aoe pregnant woman has 13. con 
the a o • h th doe tor and 9 • 5 n Sweden, ·-Iring pregnancy, four Wl.t e 

. cl in le 1, 35 9 5 per cent of a ternl ty . According to Wynn and r'lynn ' . . 
mid\·nf 't cll.nl'cs 5 per cent VlSlt ith the the matern1 Y · . 

wedish w~men private practice. As in Finland, there lS a 

bstetric1ans for referring problems to doctors. Many . 
h k · · dl based than the1r trict c ec s in Sweden are more broa y . 

. 1 ber of women's aternltY crest. There are now a large num 
d' · · 1 · 1 care at 1. tle ,.;oul ng all-in obstetric and gynaeco ogJ.ca . . t 

b t · spec1al1s s . ·cs pr 1 In 1977 Sweden had 432 o ste rJ.c 
lJ..nl. :ve · · ' . · . 36 

~- . . · ry care cl1n1cs. ~\~a1~ !e work1ng 1n ~rlma 

~\ ~~\j~ 
• 
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Young women frequently first come into contact with the 

maternity clinic when they are seeking contraceptive advice. 

Initial contact will generally be with the midwife in the local 

clinic, though a woman is free to make contact with a doctor or 

the hospital clinic if she wishes. According to Wynn and Wynn
37

, 

Sweden has a system of recording and recalling women by computer 

for examination for cervical cancer. This system which began at 

hospital clinics is now operated by maternity clinics and covers 

over 80 per cent of women over twenty-five years old. Apart 

from its purpose in cancer prevention, the cytotesting programme 

results in the discovery of infections and for this reason the 

programme is being extended to younger age groups. 

Hall, Chng and MacGillivray38 have reported on the productivity 

of antenatal visits on the basis of examination of the records 

of 1907 women who delivered babies in Aberdeen in 1975. Some 

· information from this study has already been presented here (see 

page 168). In a further article in the Lancet (1980) entitled 

"Is Routine Antenatal Care Worthwhile" 39 , the authors state that 

"an analysis of the rate at which asymptomatic problems are 
diagnosed, missed or overdiagnosed in a total population 
of pregnant women attending specialists and general 
practitioners for antenatal care indicated that detection 
of some problems is incomplete and that overdiagnosis is 
common. The productivity of routine antenatal care in respect 
of prediction and detection of obstetric problems is extremely 
low and it is suggested that the number of visits for this 
purpose could be considerably reduced for women without 
special problems. "40 · · 

The researchers provide information on the detection rate of 

pre-eclampsia and malpresentation but it is not proposed to give 

that detail here. They also make suggestions for the schedule 

of antenatal visits to be made by different sub-groups of pregnant 

women, e.g. primigravidae, normal multigravidal and specific at 

risk groups. It is not proposed to give the detail of their 

suggestions here since they are based on present Scottish practice. 
Some general points they make are probably worth noting. They 
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state that there is of course no question of reducing the care 

and attention given to women who present with problems or who 

are at increased risk. They also state that antenatal education 

should not be reduced. They suggest that an important question 

is whether normal symptom-free women need attend so often for 

routine examinations. They suggest that ante-natal clinic visits 

should only take plate if an objective can be specified with a 

reasonable expectation of being met. 

Hall, Chng and MacGillivray conclude -

"By specifying the objectives of each antenatal visit, it 
should be possible by later analysis to determine the 
extent to which the objectives were met, and also to decide 
rationally whether the examination should be made by an 
obstetrician, a general practioner, or a midwife. It is 
our opinion that much more responsibility for antenatal 
care could be taken by midwives. In Sweden, where perinatal 
mortality is low, doctors see women on only two of their 
twelve antenatal visits." 40 

Th 1 T l d H l h 0 . . 41 . e ~or ea t rgan1sat1on recommends the use of a risk 

scoring system for maternal and child care with a concentration 

on women with higher risk scores. Risk score factors '~ould 

include a previous low birth weight baby, bleeding during pregnancy, 

hypertension, urinary 

risk factors from the 

and vaginal infection and a number of other 
• 

woman's medical and obstetric history. 

Without a risk scoring system, the WHO comment that -

"there is a misuse of resources, with highly skilled personnel 
not using their special knowledge to the full extent and many 
who need their skills being excluded." 42 

Wynn and Wynn43 state that this was found to be happening in 

Britain in 1970 by the British Births Survey. 44 One quarter of 

women classified as medium or high risk were not delivered in a 

consultant obstetric unit, nor had many medium and high risk 

women received any specialist antenatal care from such a unit 

at any time during their pregnancies. At the same time, 47 per 

cent of women delivered in consultant units, were classified as 
low risk. 

• 

• 
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Obviously such a risk scoring system and consequent allocation 

of resources '~ould have to be used with care for as Chng, Hall 

and MacGillivray (1980) 45 showed, not all risks are recorded at 

a first antenatal visit and there may be considerable need for 

revision of initial allocation right up and during labour 

itself. 

Some studies have attempted to study antenatal care from the 

point of vie\~ of the consumer. One such study is reported by 

Reid and Mcllwaine 46 who based their findings on a random sample 

of 91 women drawn from the records of a small Glasgow hospital 

antenatal clinic. The hospital was in a working class catchment 

area and the sample had an overproportion of social classes 4 

and 5. With regard to practical arrangements for clinic 

attendance, when asked if they liked the idea of a peripheral 

clinic in their district, 64% of the women responded affirmatively. 

The convenience reason was largely responsible for such a choice. 

Those not in favour of the peripheral clinic were more likely to 

walk to their present hospital clinic suggesting that they lived 

quite near it. 

have in having 

In relation to the problems multiparous women 

their children cared for while attending the clinic, 

the women were asked if they would like a nursery at the clinic. 

Eighty-eight per cent agreed to the suggestion. 

On the point of doctor-patient consultation, patients were asked 

if they preferred to see a different doctor or the same doctor 

each time. Eighty-five per cent preferred to see the same doctor, 

eight per cent preferred to see a different doctor and eight per 

cent stated that they did not know. 

The majority of patients (61%) reported that they were able to 

ask all the questions they wanted from the doctor. The women 

were asked whom they would consult if they had worries about 

their pregnancy. A small range of people were mentioned, the 

most popular being the general practitioner (although he was not 

necessarily the first person mentioned) and the husband. Mothers 

came third with the hospital doctor fourth on the list of 
confidants. 
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Reid and Mcilwaine47 state that the interpretation of the findings 

to this last question is complicated by responses to a later 
question. The women were asked if they had problems with their 
last pregnancy and if they had any particular worries with the 
current one. Exactly the same number (25) answered positively 
to each question although only 10 were consistent in both questions. 
Of the twenty-five women who reported worries about the present 
pregnancy, 10 had not spoken about them to anyone wltile 9 had 
raise.d the issue with a hospital doctor. Only 2 had discussed 
their particular worries with a general practitioner while 4 had 
talked about them with their husband or a friend. The worries 
the women reported in response to this question all concerned with 

three exceptions, the physiology of pregnancy. 

On this point Reid and Mcilwaine summarise as follo\-Js -

"the important features of these responses were twofold: first, 
they usually related to the physical problems of pre¥nan~y. he 
s dl the obstetrician was usually consulted, wh1le 1n t 

econ y' 1 quest ion about "'"orries"' the family doctor. had 
more g~nera t often as the person to turn to with \vorr1es. 
been C1~edth~~ while both the obstetrician and the gener~i 
It may e h" or herself as dealing with any pro em 
practitioner sees liD . ht raise the mother in fact works 
the expectant moh~h~Ic~~~d system' of advice seeking. She ~~~ut 
with a more sop .1~ one who offers the assurance . 

her heal~ han hom to raise other (perhaps ln~~acti tioner. This 
person wlt w be taken to the gen~ra . ver since the 
which in turn may must remain sp~c~latlve, ho~~ed to allow anY. 
kind of argument dy is not sufflc1ently det~t was not ascerta1ned 
data from the. stu f this particular "issu~ ~s" were and whether 

h stu h band or m ' · 5 an ans\~e ' 
duri~g t e ken to the ~s kind of questio~ req~~~~es of women's 
~orrles ta nature · 1h~ g from the on-golng s 
different t_ortnco1\\ln. "48 

"'. 'n. w,a"j be regna-ncY· . 
~i~lC ·ons of p also asked if they 

erceptl . , d were 
p d ~\cll'-lu.ne s stu y attempt Vlas 

· ·"' an ~ (though no in Re~~ ·ng1regnancy the mothers did 
\e mofnetS . Q.iet dur1. d. t) A third of TheY 

tl:le11: i in.a. le . . . regnancy. 

rtO. . . but con 

0.. 'O,S \~ tOt c thiS answer' e 
o_\,e;t ..r -na.O. thC ,.,.ho gave ho seemed mor 

5 ee t"nel ~ . others w 
,ot C. t\\a.t . sneO.· t'tirst-tlme m 

0 -c t e · e 'f \-l 1. \ t. 1 as 
ce\> t. t\1. ~. 

\~n.a \-l 0~e 
ea.t -co\}s 
~\).\ t\.~a . 
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conscious of nutrition and who were more likely to mention 

specifically eating more protein, fruit and vegetables. Reid 

and Mcllwaine do not give any information on whether the women 

had been given dietary advice or education and so the data does 

not allow any inference to be dra1~n about the effectiveness of 

antenatal education in relation to diet. 

. 

In another study of a random sample of 100 legitimate live births 
• 
1ll London in July/August 1975, O'Brien and Smith sought women's 

views and experiences of antenatal care. The researchers found 

that -

"care from the general .practioner clearly produced more 
satisfaction than that received at the hospital. Women who 
went to the general practitioner however, were much more 
likely to report having care from just one or two people. 
92 per cent did so compared with 38 per cent who went to the 
hospital. When this is taken into account, it appears that 
the continuity of care is an important factor in satisfaction 
with care."49 

These would appear to bear out the findings of Reid and Mcll\vaine 

mentioned above. 

In interpreting the results of these studies, it must be borne in 

mind that both Reid and Mcllwaine and O'Brien and Smith worked 

with relatively small samples - 91 and 100 respectively. In 

addition, the structure and traditions of antenatal care may differ 

from one society to another as may women's expectations. Such 

studies are important in so far as they attempt to see the service 

from the consumer's point of view. How women feel about the 

services offered is likely to affect their willingness to avail 

of them which in turn may affect the outcome of their pregnancy. 

Such research in an Irish context would be a useful data-base for 

improvements in services if such were shown to be needed. 

It might be noted here that an important aspect of antenatal care 
• 1n some countries is the education of women to recognise the onset 

of preterm labour and to seek immediate help when they believe 
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that pre-term labour has started. Since pre-term birth is 

associated with low birth weight and thereby with 'at-risk' 

status for mortality and morbidity, the prevention of pre-term 

birth is regarded as an important aspect of labour management 

today. Women themselves can defeat attempts to reduce pre-term 

labour by doing nothing when labour begins until it is too late. 

Education of women to recognise the onset of pre-term labour 

and to take appropriate steps can be ~nvisaged as almost inevital 

leading to some false alarms and consequent demands on obstetric 

staff but this might be a small price to pay for an overall 

reduction in pre-term birth. Such a reduction would necessitate 

a close contact between pregnant 1-;omen and the antenatal care 
• serv1ces. 

Antenatal Education And Antenatal Classes 

Apart from looking at clinic attendance, some other research has 

focused on the question of antenatal education and antenatal cla 

and/or mothercraft class attendance. Hibbard et a1. 50 report or: 

a survey of antenatal education methods, their uptake and value 

Cardiff. Seven hundred and forty-four women 1~ere interviewed 

during their first pregnancy. All were interviewed initially, 

immediately after registration and before being exposed to 

information at the clinic. 

At the booking clinic, after the assessment interview, all pati' 

were provided with a booklet "You And Your Baby - Part I (BMA 

Publications), were given advice on other literature available 

issued with leaflets on topics such as breast feeding. They we 

encouraged to enrol for mothercraft classes later in the pregna 

and to voice any queries which they might have at that time or 
later in pregnancy. 

Subsequent interviews and testing 

35 weeks gestation and postpartum 

cross-sectional, different groups 

were carried out at • approx1ma 
before discharge. The study 
of women being interviewed at 
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each stage. This removed the possibility of the questionnaire 

being educative in its own right. A cross-sectional study was 

considered justified because of the large number of patients 

being admitted at each stage . Approximately 250 women were 

interviewed at each stage. Details on the methods of assessment 

can be found in the report itself and will not be given here. 

Similarly, only a summary of the main findings is being presented 

here. 

Overall, there was an improvement in mean knowledge (p ~0.001) 

accounted for largely by differences between Stage I (initial 

interview) and Stage II (interview at 35 weeks gestation). This 

also applied to SES groups I-IV when considered individually 

(p ~ 0. 01), but for SES class V, the improvement was not statist

ically significant. At the early interview there was a noticeabl 

trend towards better knowledge in the higher socio-economic grour 

However, while analysis of means showed these differences, it 

was a rather simplified picture since there was a considerable 

spread of results overall and in each of the SES groups. A few 

women in SES group IV and V, scored as highly as the majority of 

women in the upper SES groups and vice versa. 

An improvement in knowledge with increasing age \vas seen in all 

age groups. At the first visit, women under the age of 20 score 

poorly but by the end of the programme, they had caught up with 
the women in the 20-27 age group. 

A mother had to attend 75 per cent of the mothercraft classes 

(excluding psychoprophylaxis) to be classified as an attender. 

Only 28 per cent were so classified. The mothers lvho attended 

mothercraft classes tended to have higher scores than those who 

did not (p L 0. 001) . However, \~hil e over half the women in SES 

groups I and II attended classes, only of the 39 women in Socia 

Class V attended. The scores of those women in SES groups IV a 

V who did attend classes were as high as the scores of women in 

other groups. Attendance at mothercraft classes was better in 

the higher age groups and the level of knowledge was significan 

better in the attenders compared with the non-attenders in all 
age groups. 

' 
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At both stages II and III, those women who attended mothercraft 

classes were somewhat less anxious than those women who did not 

attend. At stage II, the non-attenders were more anxious than 

patients in hospital for a surgical operation while the 

attenders were less anxious. 

A number of supplement~ry questions on smoking were asked in the 

st~dy. The researchers found that -

• 

''the harmful effects of smokin·g are quite \videly appreciated, 
even at the beginning of pregnancy and many of the initially 
uninfo-rmed acquired such knowledge during pregnancy. Howeve-r, 
resistance to the acquisition of such knowledge is discernable 
among the smokers. Moreover women who were aware of the 
harmful effects, in general continued to smoke. The proportion 
of smokers at the beginning of pregnancy was 44 per cent and 
~n the puerperium was 42 per cent. Thus the edu~ation process, 
had imparted knowledge, though slightly lopsided, but had not 
produced a desired result."Sl 

In their summary, HibbaTd et a1. 52 stress the importance of gearing 

the media of education to the women in need of it. They ~efer to a 

study by Chamberlain (1975) 53 which reported that in an analysis of 

the opinions of 1301 women on antenatal education, it was concluded 

that the written word had been understressed. However, Hibbard 

et al. state that Chamberlain's subjects came mainly from social 

classes I and II who mi.ght be expected to understand and make use 

of the written word. Hibbard et a1. 54 state that the greatest · 

need for increasing ·uptake of knowledge is in the lower socio
economit groups .. They found that over 10 per cent of women in 

their study could not manage even moderately complex sentences or 

words and these women were all from SES groups IV and V. Hibbard 

et al. make a number of suggestions for antenatal education, 

e.g. sim.pler and more attractiv·e presentation of the \vritten word, 
strip cartoon type presentation, inducements linked lvith learning 

games based on bingo or modifications of one armed bandits with 

small prizes such as toiletries or baby requisites. Hibbard et al. 

suggest these as possibl·e formats for exploration with of course 

adequate monitoring. 
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In relation to mothercraft classes, they suggest that these might 

be presented in more attractive formats and advertised under 

individual, more appealing topic titles rather than rnothercraft. 

They also suggest the timing and siting of such classes should 

be arranged in relation to the life patterns of the local community. 

P k . 55 h t d. d th tt f ' t t d t er ' lns as s u 1e e pa ern o women s a en ance a 

antenatal classes in a health district in central England. Over 

a three month perio.d, 689 new moth.ers were as.ked whet.her they 

were offered antenatal classes, wl1ether they attended and if not, 

the reasons why they did .. not attend. Information was also coll.ected 

for each. woman on her obstetric history, age, marital status, 

home town and husband's occupation. Seventy-two per cent said 

they were offered classes in this particular pregnancy and 40 per 

cent of the sample said that they had attended. Statistical 

analysis showed that being offered classes or recognising an 

offer was strongly related to _previous obstetric history. A woman 

in her first pregnancy was most likely to be offered classes and 

least likely if sl1e had previously had children. The major factors 

related to attending classes (when offered them) appeared to be 

linked with obstetric hi~tory, not with previous attendance. A 

woman in her first pregnancy was most likely to attend classes (when 

offered them) followed by one with a previous history of unsuccess

ful pregnancies only. 

No statistically significant differences were found in the pattern 

of receiving an offer of classes (or the perception of such an 

offer) between women of different ages or marital status, though · 

there \~as a trend for married women and those in their twenties 

to be more likely to. be offered classes than single, separated 

or divorced women and those in their teens or over 30. 

Perkins concludes -

"The discrimination \vhich seems to exist between groups in the 
offering of classes probably contributes to a vicious circle 
of lo\'i take-up by certain groups. Discussion wi.th managers 
and field staff suggests that certain groups are defined as 
non-attenders, so midwives do not offer them classes; thus 
they do not attend, and within these groups knowledge of how 
to obtain classes is low; classes become defined as places 
where members of these groups do not 'fit in'; those who teach 
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• 

them become unc~rtain about how to handle classes containing 
members of deviant groups, so that any who do attend drop 
out; this reinforces the feeling that certain groups do not 
attend, and so on.''56 

It must be emphasised here that Pe.rkins was talking in an English 

context but nevertheless her study may point to factors which may 

usefully be borne in mind in the organisation and administration 

of services. Similarly, while there is no evidence -to hand to 
. 

s-ugges·t .. t .h.a.t att·endance at antena.tal classes affects perinatal 
. -

mortality or morbidity, they nevertheless form part of an overall 

picture of ant.enatal care and could therefore affect wornens 

attitude to antenatal ~are uptake in general. 

The Management Of Labour And Care Of The Ne\vborn 

Another factor which significantly aff~cts the outcome of pregnancy 

is the quality .of personnel and facilities available for the 

management of labour and the care of the newborn in -the pe.rinatal 

period. 

In Ireland in 1977, 99% of births took place in a hospital or 
nursing home though thes.e varied ·considerably in size in terms of 

the annual number of births occuring in each unit. A table showing 

the percentage distribution of births· and ~umbers of hospitals 

by size of maternity unit in 1966 and 1977 is given in the table -belO\· 

TABLE 42 

PERCENTAGE DISTRIBUTION OF BIRTHS AND NUMBERS OF HOSPITALS BY SIZE · 
OF MATERNITY UNIT 1966 AND 197757 

----------------~------- I 
Annual number of 1977 1966 
births occuring rN-u_m_b_e_r __ o_f--rP------------~-N---b-----f~~j ~----------~ 
· h · 1 ~ ercentage urn er o Percentage of 
1 n osp 1 ta hospitals total births hosoitals total births 

,4, 000 and over 4 3 7 D 5 R 29 
!2,000-3,999 s 20 \ .r 
!1,500-1,999 5 13 6 l 
i 1 ' 000 -1 , 4 9 9 5 9 ~ 
i 500-999 9 9 \ 13 i I 1 00- 4 9 9 2 6 I 9 I• 6 3 ' 
Less than 100 38 2 45 I 
Domiciliary - 1 , - I 
j Tot a 1 9 2 j 1 00 I 13 2 ! 

11 

20 
25. 

7 
8 

100 

I 
I 

• 
I 
I . 
' : 
I 
l 
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\Vith the increase in the development of technology and labour 

management techniques in the last ten to twenty years, there 

has been a growing tendency in many countries to centralise 

deliveries, particularly of women in any way at risk, in well 

equipped and staffed units. In Finland58 for example, a country 

with an area larg·er · than the British Isles and a population of 

about 4.8 millions,deliveries have been gradually concentrated 

in twenty-two central hospitals only. In 1973 less than one in 

· a thousand Finnish babies was not born in a maternity hospital. 

This would appear to be a considerable organisation achievement 

in a coun.try the size of Finland, where much of the- country is 

snowbound for five or six months and where in the north it is 

dark for nearly twenty-four hours in winter. As mentioned 

previously, Finland has a large corps of community midlvi ves \vho 

play a key role in antenatal -care. According to Wynn and Wynn 59 
' 

it is one of the duties of Finnish midwives to get women into 

hospital in time for delivery and midwives normally travel to 

hospital with their patients. They have authority to call upon 

transport including cars, ambulances, boats, snowmobiles and even 

helicopters. 

In reference to the role of midwives in maternity care in other 

countries, it is recognised that the structure of care varies 

from one country to another. In Ireland, for example, antenatal 

care is now mainly general practitioner and hospital orientated. 

A few midwives are still employed but their role is mainly to 

assist in the few domiciliary confinements that take place in the 

home (less than 1% now). The present midw.ives are mainly the 

relics of a service that was needed when more confinements took 
. . . 

place at home. Some of these mid~ives are employed by the Health 

Board and some are private practitioners who can be employed for 

a fee. · Public Health Nurses in Ireland are · trained in midwifery 

and can be called on to assist at a domiciliary confinement. 

While this report is dealing mainly with confinements which take 

place in ·hospital, it is recognised that· there is a movement 

both here and in other countries tolvards confinements at home and 

that many arguments can be put forward in its favour. However, 

since this report is concerned with the prevention of birth defects 
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and since those at risk for such defects would in any case be 

recommended for a hospital delivery, it is not proposed to enter 

into the question of home confinements here. 

In an Irish context, Comhairle na nOspideal in its discussion 

document on the development of Hospital Maternity Services60 

states that if the basic aims of ensuring safe delivery and 

giving the infant the best chance of optimal health and normal 

development are to be achieved, every expectant mother should 

have ready access to care at a consultant-staffed obstetric -

neonatal unit. Later in the document, Comhairle states -

"Many considerations point tmvards the concentration of in
patient obstetric services, at consultant level, into viable 
centres catering for, at the minimum, 1,500 to 2,000 deliveries 
per annum (see later Section 5.1 of this document). In many 
areas outside the main population centres, the implementation 
of the recommendations in this document would involve the 
closing of existing small maternity units which are not viable 
and fall below the standards required for the practice of 
modern obstetrics. In the Comhairle's view, it is essential 
for the success of re-organisation on the lines recorrunended, 
that antenatal clinics should be conducted regularly, by 
consultants from the main maternity unit, at convenient local 
centres within the catchment area served by the unit. It is 
of the greatest importance that the holding of such consultant 
clinics should be a prominent feature of a re-organised system 
of obstetric care, particularly in less densely populated 
areas of the country."61 

As might be expected, . the closure of smaller units as recommended 

has not proceeded without local opposition. The advantages of 

local units are highlighted by opponents of the centralisation 

policy - familiarity to mothers, proximity both for the mother 

herself and for her family and friends when visiting her, local 

employment etc. That these are genuine advantages cannot be 

denied. However, it might be useful if women were made more aware 

of the reasoning behind the centralisation policy and the 

importance of having the best personnel and equipment available 

where there is any element of risk. This involves not just 

obstetrical services for the management of labour but intensive 

care units and perinatal specialists for the care of the ne1vborn 

as well as ancillary services and staff in areas like anaesthetics, 

surgery and biochemistry. The hours and days imme.diately after 
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birth are critical for the detection and management of any 

defects that can be treated. Screening for inborn errors of 

metabolism is an obvious case in point here. Successful treatment 

of these errors at an early stage can make the difference between 

a normal life and severe mental retardation. As has been pointed 

out in Chapter 6, Ireland has a national screening system for 

several of these errors and in fact was ahead of England in the 

introduction of national screening for hypothyroidism. 

It is not proposed here to go into detail on staffing levels, 

staff training and provision of equipment for the management of 

labour and the newborn since it is felt that this is an area 

best left to those technically qualified in the medical and 

paramedical fields and those with specialist experience in these 

areas. Recommendations on these areas have been made by Comhairle 

na nOspidea1 62 and also by the Liaison Committee of the British 

Paediatric Association and the Royal College of Obstetricians 

d G 1 . 13 . h . d. . d an ynaeco og1sts 1n t e1r 1Scuss1on ocument on 

"Recommendations for the improvement of infant care during the 

perinatal period in the United Kingdom." 

A perusal of the literature suggests a number of general points 

that might usefully be made. However, it must be appreciated that 

recommendations for improvements in care which are suggested or 

introduced in one country are done against the social background 

and particular form of organisation of obstetric and perinatal care 

in that country and because of this may not be readily transferable 

to another country. However, such recommendations do suggest 

points for consideration in the planning of services. It mu!;t also 
. 

be borne in mind that in many cases, it is difficult to isolate a 

particular aspect of total maternal and infant care and state that 

it can be shown to be responsible for a definite percentage 

reduction in perinatal mortality and morbidity. Many factors may 

operate together at one time, e.g. a general rise in the standard 

of living may coincide with the introduction of new techniques in 

rescusitation at birth or the introduction of a new antenatal 

education campaign may coincide with new research discoveries on 
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control of maternal infection. Similarly planners must consider 

the relative merits of resources poured into obstetric and perinatal 

care compared with resources spread more generally to improve the 

standard of living of lower income groups in a society. The latter 

is obviously a longer term and more complex process than the former. 

With these reservations in mind, one can look at the allocation 

of resources in a plan frequently referred to in the literature -

the French Sixth Plan for the Prevention of Perinatal Mortality 

and Morbidity 1971. 

TABLE 4.3 .. 

PROGRA~li\1ES FOR PERINATAL PREVENTION IN FRENCH SIXTH PLAN: 

ALLOCATION OF ADDITIONAL RESOURCES 1971 64 

Additional Percentage of 
Resources additional 

1. Medical education: 
12 new chairs of obstetrics, 10 new 
chairs in neonatal medicine and 
consequential staffing 

I 

2. · Records ·and research: 
collection of data on all pregnancies 
and confinements, introduction of 

Mill ions · 
of francs 

15.5 

_ new maternity book 14.6 

3. Inoculation against rubella: 
all girls by 13 and all women 
working with children 33.0 

4. Antenatal care: 
increase in number of antenatal 
visits and establishment of 
referral· centres for women at 
risk 173.2 

5. Obstetric departments of teaching 
and district hospitals: 
increase in staff and equipment 33.1 

6. Enforcement of minimum standards 
for resuscitation of the newborn: 
enforcement by law of standards for 
construction, size, equipment and 
staffing of all maternity units 9.5 

7. Intensive care units for the newborn: 
establishment of 20 new major units 
in teaching hospitals 16.9 

Totals 295.8 

resources 

5. 2 

4.9 

11.2 

58.6 

11.2 

3.2 

5.7 

100·. 00 
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.. 

Point 6 in the table above is of particular interest in relation 

to the management of labour and perinatal care . . Asphyxia of the 

newborn infant has been found to be overwhelmingly the most 

preventable death or handicap attributable to 

care at the time of delivery according to 

important cause of 

less than adequate 

Wynn and Wynn. 65 According to these researchers it was estimated 

in the French case that the number of infant deaths could be 

red·uced by 8 per cent and the flow of ne\~ handicapped born each 
year co·.u·ld· be reduce.d by 5 per _cent -w·i.t ·.hin a, comparati ve·ly shor·t 

.time by a determined attempt to reduce the numbers of asphyxiated 

newborn. 66 In review of the implementation. of the French 6th 

Plan, M. T. Pierre67 stated that the· training and information 

projects scheduled under sub-programme 4 and 6 were implemented 

as planned by the Ministry for Health, films and a brochure being 

produced for doctors and paramedi~al workers in the private sector. 

M.T. Pierre continues -

"the training project anticipated by sub-programme 6 was 
extended to cover all problems of perinatal medicine and, 
at a cost slightly higher than expected, 4.9 millions francs 
instead of 4.3) reached 35,000 people instead of the scheduled 
19,600. The snowball effect of the programme has been 
reflected by voluntary action on the part of doctors who have. 
established an Association of Perinatal Medicine, set up post
graduate teaching programmes and become far more attentive 
to all the various problems connected with th~ perinatal 
period."68 

According to M.T. Pierre 69 the parts of the programme that were 

least well implemented were sub-programmes 1 and 7. It is not 

proposed to give detail on the implementation on the programmes 

here. M.T. Pierre's short assessment is given in Appendix D 

and another short paper on the French experience of the economic 

approach to decision making in the area of perinatal medicine by 

E . 1 L 70 . . . A d. E I . b . d m1 e evy 1s g1ven 1n ppen 1x • . t 1s not e1ng · suggeste 

here that the French programme is a necessary model for emulation. 

However, it is frequently referred to in the literature on 

perinatal mortality and morbidity. One reason that it is frequently 

quoted is probably the fact that by 1975, ~he Fiench had succeeded 
\ 

in reducing their perinatal mortality rate from 26 per 1000 in 

1970 to the 18 per 1000 which had been aimed for by 1980. 71 

However, as pointed out in Chapter 3, Ftench perinatal mortality 
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statistics are not strictly comparable to those of some other 

countries including Ireland because of the existence of .a 

separate category in France for deaths before registration, deaths 

which in Ireland and fuanj other countries would come under the 

heading of perinatal mortality. In addition, French commentators 

themselves are not sure why there has been such a dramatic recent 

fall in perinatal mortality in France. M.T. Chapalain writes 

as follo\vS :.-· 

"It remains difficult to attribute to :the perinatality programme 
alone all the beneficial effects of evolution in the. perinatal 
fie.l .d. For example, we do not kno\~ ho\'1 much the system of 
supervision and care has been modified in response to this 
incentive programme, and factors such as rising incomes and 
progress in contraceptive methods which give the child more 
chance of being born in a good environment may have changed 
the background to the programme bet\veen 1970 and 1975. "72 

Further information on the French prograrnn1e is available in 
73 . 74 

Chapalain's article and also in \'iynn and l'lynn 1976. 

To retur11 to the general issue of the management of ·labour and 

. care . of the newborn, the point about the importance of resttscitation · 

equipment and skilled personnel is reiterated by many researchers. 

P 1 . D . 7 S . . 1 1 . . h Sh 7 6 ame a av1es 1n an art1c e rep y1ng to t e ortt report 

in England states that -

"the most obviously prev·entable of the perinatal deaths that 
still occur are those due to asphyxia in labour and it is 
there that the experienced supervision of the mother envisaged 
by ·the Committee together with prompt resuscitation of the 
infant and conservation of his body temperature at birth 
would pay greatest dividends." 

Similarly, the discussion document produced by the liaison committee 

of the British Paediatric Association and the Royal College of 

Gynaecologists (1975) previously referred to made the following 
recommendation. 

" (i) All medical and nursing staff in maternity hospitals 
should be able to resuscita.te newborn infants. Obstetric 
and _paediatric staff in-training and senior midwives 
and SCBU nursing staff should be trained in endotrachael 
intubation and positive pressure ventilation. 
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(ii) A paediatrician or other doctor experienced in 
neonatal resuscitation should be available in the 
labour ward at the birth of infants likely to require 
resuscitation (e.g. all Caesarean deliveries, breech 
deliveries, cases of fetal distress, preterm infants, 
difficult forceps deliveries, etc). 

(iii) The equipment used for resuscitation should be checked 
frequently and regularly. Resuscitation trolleys 
should be equipped with overhead_heating. Transport 
incubators should be available."'? 

Another gener~l point of importance in any overall attempt at 

improvement of perintal mortality and morbidity i .s the maintenance 

of adequate records which provide a data base for analysis as to 

trends and associated factors. There is a great dearth of this 

type of information on a national level in Ireland though there 

have been a few notable attempts by individuals to compile 

information for particular countries or hospital~. The Department 

of Health is at present piloti~g a new birth notification form 

and it is hoped that when this is introduced on a national basis 

that it lvill provide a useful source of information. A copy of 

this new form is to be found in Appendix B . Speedy analysis and 

reports on the trends in the data would provide a useful feedback 

to professionals in the obstetric and perinatal fields. The 

faster such information is provided, the more quickly corrective 

action can be taken although it is obvious that factors other 

than information affect the speed with which services can be 

ameliorated. 

Needless to mention the provision of funds for relevant research 

into the causes of perinatal mortality and morbidity and also for 

research on socialjpsychological factors involved in the uptake 

of services or follow through of information provided to women, 

should . provi.de information which, one would anticipate,would 

eventually lead to some decrease in perinatal mortality and 
morbidity. 
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General Socio-Economic Considerations In Relation To Maternity Care 
I 

While consideration of the health services provided, is a necessary 

step in any attempt to improve perinatal mortality and morbidity, 

it is now widely recognised that factors outside the traditional 

scope of the health services also need important consideration. 

In a recent British rvtedical · Journal . article on .Perinatal health 

services in England, Chalmers, Oakley and MacFarlane 78 write as 
. . . 

fo llO\vS:-

"The most po\verful "determinants'' of poor outcome of pregnancy 
seem to lie outside the traditional scope of the health servic~s. 
They are related to mothers' socioeconomic ~ircumstances, and 
probably include such factors as diet, vulnerability to 
·infections, and stress. \'le believe that a more general 
acknowledgment of this fact is important because those whose 
main interest lies .in the health services should also be 
influential promoters of improvements in the lvider environment 
in '~hich childbearing occurs. Thus, for example, discouragement 
of smoking in the context of antenatal care should be matched 
by efforts to influence the commercial and social pressures 
that encourage people to start and continue to smoke; skilled 
intensive care of the immature baby sl1ould be accompanied by 
concern to improve the environment in ~hich the baby was 
conceived and to which it will return. 

Sometimes these broad objectives may be pursued by ·relatively 
discrete means - control of tobacco promotion, improving access 
to family planning and genetic counselling services, and 
increasing maternity grants and family allowances. There are, 
however, no straightforward solutions to some of the more 
fundamental problems - impoverished social circumstances, 
ignorance of childbearing and child-rearing, the low social 
status accorded to mothers in our society, and inadequate . 
social sup.port for women. coping with expectations that they 
should combine successfully the roles of spouse, charwoman, 
mother and wage-earner. These problems are not amenable to 
trite solutions. But their undoubted importance in contributing 
to an unsatisfactory outcome of pregnancy (in both the narrowest 
and broadest senses) is good reason for trying to exploit 
opportunities to improve matters - whether this be at the level 
of the individual family or the community· at large. "79 

Similarly, Kirke writing recently in an Irish context in an article 

where he was comparing perinatal mortality in Ireland with that 

in selected other countries has this to say -

"With the substantial variations between these countries in the 
~arious factors, affe~ting perinatal and infant mortality, it 
1s hardly surprising that there should be such di.vers.ity in 
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crude mortality rates. There is a striking contrast between 
Ireland and the other countries in maternal age and parity 
distributions, fertility patterns and levels of economic 
development. In comparison with the countries with the lowest 
death rates, Ireland is at a considerable disadvantage with 
regard to congenital malformations and other causes of 
perinatal and infant death in which socio-economic influences 
are believed to play a significant role. The unfavourable 
pattern of these factors in Ireland compared with the other 
countries helps to put our relatively high perinatal and 
infant mortality rates in perspective. The conclusion .from 
all of th.is is that a sizeable proportion of perinatal and 
infant mortality in Ireland is determined by socio-economic. 
and .environmental factors and is, therefore, largely beyond 
the scope of traditional medical care. A\iareness of this 
situation is importa~t, firstly, to prevent false ·expecta.tions 
by both the profession and the public of what can realis.tically 
be attained in terms of reduction of mortality and morbidity 
by health services alone and, secondly, in order to allow the 
health and related services to be developed in the most 
appropriate manner .to meet the particular needs of Irish mothers 
and their babies .. "80 

While treatment of general socio-economic factors in Irish society 

is outside the scope of this report, other than to the extent to 

which it has already been referred throughout the report, awareness 
. . 

of its effect must remain an important consideration for those 

involved in the allocation of resources to obstetric care. 

In the general context of the socio-economic framework within which 

pregnancy and birth take place, it might be appropriate to refer 

here to some sections of the Maternity Protection of Employees 
Act 1981 ~ecently passed in Ireland. The Act is mainly concerned 
with the protection of the employment of socially insured pregnant 

women who are now entitled to fourteen weeks maternity leave. with 

a pay related allowance of a minimum of £45.75 a week administered 

by the Department of Social Welfare. Of particular interest in 

relation to antenatal care is the fact that apart from maternity 

leave, pregnant women are to be allowed time off with pay to 

attend for antenatal and postnatal care. The regulations governjng 

the conditions under which this section of the Act is to be 

implemented, are to be issued in September 1981. This section of 

the Act might be viewed as an encouragement of, or at least as a 

removal of a possible obstacle to, attendance for antenatal care 
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among women .who might previously have risked loss of pay for 

absence from work for this reason. 

On the topic of pregnant women at '~ork, it is of interest to note 

that the Shortt report on Perinatal and Neonatal Mortality (1980) 

stated that -

''t~e Trade Unions with their large membership of women of 
reproductive age, should play a more active part in safe
guarding the health of women at \~ork who are pregnant.''80 

The Social Services Committee of the Hou~e ~f Commons responsible 

for the report had received evidence of schemes in two companies 

employing a largely female staff, whereby management was 

encouraging antenatal education. The two companies were Park 

Cakes Ltd. in Oldham and Strathleven Bonded Warehouses. 81 

Basically the schemes were operated through the plant nurse or 

doctor. Women were encouraged to report their pregnancies 

confidentially to these staff and were then given information on 

medical terms likely to be encountered in the course of pregnancy, 

the purpose of certain tests was explained to them, they were 

given advice on nutrition and encouraged to attend antenatal 

clinics. They were also allowed to leave work five minutes early 

to reduce tension. Further detail on these schemes is to be 

found in Appendix II of the Department of Health and Social 

Security's reply to the Shortt report83 and it is not . proposed to 

elaborate further on the schemes here. 

It is of interest to note also that the Health Education Council 

in England has prepa:red a leaflet for working women, giving 

information about paid time off work, why they should go for ante

natal care and drawing attention to other publications on 
pregnancy. 
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PART II 

CHAPTER 8 

l'IHAT CAN BE DONE - SO~IE RECO~Il\IEND .. t\TIONS 

It is obvious from the previous chapters that. many factors are 

involved in the causation of perinatal mortality and morbidity . 
• 

Some of these factors are more susceptible to improvement or 

elimination through health education than others and it is with 

these that the recommendations given belo" are mainly concerned. 

Nutrition 

a) A major area here is nutrition education. This should be 

part of a general nutrition programme in second level schools 

and the area covering reproduction would emphasise the 

importance of both adequate intake of protein and also of 

specific nutrients through eating fresh fruit and ·vegetables. 

Such a programme should aim at making pupils more aware of 

the nutritional value of various foods on the market. · In 

relation to reproduction, the programme would also point out 

the research findings in relation to alcohol, smoking and 

drug ingestion in general. It would be particularly 

important that early school-leavers should have the benefit 

of such an education programme. 

b) Since many people in childbearing age groups will not have 
had the benefit of a school nutrition programme, provision 

will need to be made for them outside the school system. One 

possible avenue for thi~ particularly in relation to the 

nutritional aspects of reproductio~ would be the workplace. 

Exploration of co-operation with unions and/or industrial 

medical services might be initiated. 
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Such programmes might be of particular value 

in workplaces with a large unskilled female labour force. 

c) In relation to health professionals who may be involved in 

caring for and advising prospective parents, the nutritional 

content of their training · s·hould be revie\"ed. As recommended 

by the Medical Research Council/Foras Taluntais Steering 

Co.mrni ttee report al.ready referred to, much greater emphasis 

should be placed on nutrition education in medical curricula . 

The same would be true for nurses, particularly Public Health 

n.urses who are in contact with families lvi th young child.ren ... 

d) In a more general way, there is need for in-service training 

in nutrition for caterers, food processors and food 

manufacturers. 

e) Apart from the specifically nutritional aspects of pregnancy, 

there are a number of other points on which prospective 

parents could usefully be informed or reminded before conception 

takes place. The importance of keeping menstrual dates can 

be emphasised as a factor which makes for easier assessment of 

due dates and consequently enables better decisions to be made 

if it is . necessary to slow down or speed up pregnancy. Similarly, 

the advisability of ceasing use of oral contraceptives (where 

these are being used) and taking vitamin supplements under 

medical supervision for a few months before concepti6n can be 

pointed out. The dangers of unsupe.rvised dieting during 

pregnancy could aiso be emphasised. 

It is difficult to know at what point and by whom such 

education is best given. It could form part of a unit on 

reproduction in a biology course at second level but detail on 

it might seem remote from the immediate concerns of some pupils 

at that stage. The years between school and having their first 

child are for many people the years when they have least contact 

with the health services. Where people are in contact with 

health services for contraceptive advice, information could be 

given by health personnel on points to be borne in mind when 
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planning to have a child. In addition, specific leaflets could 

be prepared by the Health Education Bureau for prospective parents 

and appropriate publicity and circulation strategies worked out. 

In view of the importance of the early months of gestation in 

fetal development - the time before the first antenatal visit is 

made - it is important that as much information as po_ssible 

relating to the best conditions for a pregnancy, is made available 

to people, prior to the conception of their first child. The 
. 

importance of· attending for antenatal care early in a pregnancy 

should be emphasised in any pre-conception education programme. 

Environmental Hazards - Lead 

A review of the research to date relating to the health effects 

of lead should be undertaken by a person technically qualified 

in that area. In the meantime, seriou~ consideration should be 

given to lowering the permitted level of lead in petrol · in Ireland 

in line with what has already been done in other ·countries. 

Similarly, the permitted levels of lead in food in Ireland might 

be reviewed. 

Antenatal Care 

In Ire~and, antenatal care is generally shared between general 
practitioners and hospital clinics. It is considered outside the 

scope of this study to make recommendations regarding the number 

and timing of antenatal visits. However, once a woman has 
attended for her first antenatal visit, the importance of attending 

for subsequent scheduled visits could be emphasised. When women, 

particularly those at risk -because of previous obstetrical history. 

or their present medical status (e.g. diabetic), fail to attend 

for scheduled visits, consideration might be given to having 

social workers or public health nurses visit them in their homes 

with a view to encouraging their attendance for antenatal care • 
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Apart from the reiteration of dietary advice, pregnant women 

might be given information early in their pregnancy on how to 

recognise the onset of premature labour and what to do should 

this occur. S~ch an education programme could only be expected 

to work with the co-operation of obstetric staff who might have 

to cope with false alarms. I.t is not suggested here that such 

education is not being given in Ireland now but its importance 

could· be emphasised in the training of the relevant · health 

personnel. 

In the review of the Maternity and Infant Care Scheme at present 

being undertaken by the Department of Health and the Medica

Social Research Board,. consideration might be given to increasing 

the role of public health nurses in antenatal care and/or 

revamping the community midwifery service. 

The viel~s of Irish women on the delivery of antenatal care might 

be sought and taken into account in reviewing services. Information 

might specifically be sought on preferences regarding continuity 

of care by one or two people, and on possible needs for clinic 

nursery services for other young children in a family. 

With the centralisation of hospital obstetric services, there is 

a need, as stated by Comhairle na nOspideal, for expanding the out

patient . clinics conducted by maternity hospital consultants. In 

order to remove as far as possible, structural obstacles to good 

uptake of antenatal care, clinics should be sited with a view to 

their convenience of access to potential users ·and where necessary 
surveys . might be done to assess this. 

Genetic Counselling 

From the information provided in Chapter 6, it would appear that 

the present genetic counselling service is not being availed of 

by many of those who would benefit by . it. Information about the 

genetic counselling service available, and encouragement to use 

it, would possibly, be best directed at specific 'at-risk' people 

- those with family histories of a genetic defect and those who 
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have themselves already given birth to .a child with a defect, 

e.g. Do\~n's Syndrome (or other chromosomal abnormality), cystic 

fibrosis, muscular dystrophy . or neural tube defect. Education 

here would be usefully directed towards health personnel at 

primary care level, e.g. general practitioners and Public Health 

nurses who are most likely to kno1~ of a family history of a 

defect and so have an important role in referring at-risk people 

for genetic counselling. Similar education would be usefully 

directed at those involved. in obstetric care. Education might 
also be directed towards at-risk people themselves, perhaps through 

existing as S·OC ia t ions, e·. g. the Do\~n' s Synd.rome As sac ia tio.n or 

the Cystic Fibrosis Association. Education is obviously going on 

at present at all these levels to some extent but it would appear 

that there is room for improving its scope and effectiveness. 

In addition, some information on genetic. counselling might be 

made available more widely .to the general public· through newspaper 

articles or television and radio programmes. 

Contracep!ive Services · 

Any programme aimed at reducing perinatal mortality and morbidity 

will be seeking to encourage women to have their pregnancies under 

the optimum conditions possible in their particular circumstances. 
-

For such a programme· to be effective in terms of allowing people 

to space . their children or decide on desired family size, an 

adequate contraceptive service is necessary. 

Screening Services For Those At Risk For Infection,. particularly · 
Rubella 

As mentioned in Chapter 6, there is (1979) a 90% uptake of the 

school rubella immunization scheme for girls bet1~een the ages of 

11 and 14. This would appear to be quite a high level of coverage. 

There is probably still some room for follow-up of those who, 

through absence from school on the day of immunization, miss out 

on the service. This follow-up procedure could be worked out at 

local level but might take the form of a letter to such girls -

or where relevant, their parents- offering them the service at · 
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another time and place dependent on local health service 

arrangements. 

Efforts should be made to ensure that older women in at-risk ·. 

professions are aware of the service available free to them 

through their local health boards. Health Boards have received 

directives from the Department of Health to engage in education 

actiyity for at-risk women in their local areas. Consideration 

might also be given to having information on rubella and perhap·s 

special immunization schemes for those in training for nursing, 

tea.ching, childcare work etc. durin.g their training course. 

Another avenue of information dissemination 'vould be industrial/ 

commercial · health and welfare services- in this instance, those 

employing large female labour forces. 

Information on the effects on pregnancy outcome ·of sexually 

transmitted · diseases should also be included in education programmes 

aimed at the pre-conception stage. 

Organisation Of Obstetric Services 

Information on the reason behind the policy of centralisation of 

obstetric services c~uld be provided particularly in areas which 

are affected by the scheme. This information should be directed 
particularly towards mothers and prospective mothers and towards 

local representatives and community leaders. 

The skill and equipment available for the management of labour 

and for neonatal care is obviously of great importance in relation 

to the outcome of pregna~cy. However, it is outside the scope of 

this report to make recommendations in this area. 

At-Risk Groups 

The question of women at risk for poor pregnancy outcome is inter

woven with many of the recommendations made already. Education 

programmes should be directed particularly tolvards at-risk groups, 
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e.g. those who have a poor · obstetric history, those who have a 

medical condition necessitating special care during pregnancy, 

e.g. diabetics, those whose socio-economic situation makes them 

particularly at risk for inadequate nutrition and for infection. 

Older women and women who already have large families are also 

at risk. The possible consequences of further pregnancies could 

be made known to such women. Indeed prospective parents generally 

might· be made aware of the ·statistically be·tter chance of good 

pregnancy outcome where there is 

a birth and another conception. 

are also at risk, both from the 

isolation and low income. 

General Socio-Economic Factors 

a space of about two years between 

Single and unsupported mothers 

point of view of po~sible soc.ial 

Overall, perinatal mortality and morbidity is highest in the 

lowest socio-economic groups. Therefore a general improvement 

in the standard of living in a society could be expected to lower 

the incidence of some defects. In the meantime, consideration 

might be given to the provision of supplementary income to 

pregnant cornen on a very low budget. 
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Conclusion 

In any discussion of measures to improve perinatal mortality and 

morbidity, due weight should be given to the consideration that, 

apart from humanitarian concerns, money spent on this aspect of 

preventive education and care, should be likely to yield high · 

returns, not only through reduced demands on health services later 

on, ~ut also through the increased contribution to society that 

may be made by· those who star·t life with their genetic potential 

relatively unimpaired . The considerable reduction that has 

alrea.d.)T···· t~ken place in perinatal morbidity in· Ir·ela.nd in recent 

years should not be overlooked, neither should the many preventive 

measures tpat have already .been taken in the area of perinatal 

morbidity, e.g. neonatal screening programmes, rubella immunization 

~cheme, developing obstetric skills and equipment. Some of the 

measures that have been adopted in countries to reduce the incidence 

of defects, e.g. abortion of defect·ive fetuses, are not avai.lable 

here and this has to be ·borne in mind in making comparisons 

between rates in Ireland and those in other countries. There are 

however, areas for improvement open to us. 

of the recommendations made above could be a 

The implementation 

step in that direction. 

'· 
'· '· 
·\ . 

. ·. 

.. 

.· 

.• 



.. .. 

'• 

·• 
' 

APPENDIX A 



--------------------~·' 
-201-

CHAPTER REFERENCES 

CHAPTER 1 

1. Henry, G. R., Joyce, N. M., Herlihy, P., Conway, J., 
Denham, B. and Harris, S., ;'Perinatal · ~1orbidity - A 
Computer Based Survey'', Journal of the Irish Medical . 
Association, April, 28, 1978, Vol. 71, No. 7. pp.204-207. 

2. Apgar, Virginia and Beck, Joan - Is My Baby Alright -A . 
Guide To Birth Defects, Trident Press, New York, 1972, 
chpt. 24, pp.370-398. 

3. Life and Health - CRM Random House 1976, pp.177-178. 

4. Apgar, Virginia and Beck, Joan, op. cit., pp.358-364. 

5. King, Robe·rt C., A Dictionary of Genetics, Oxford University 
Press 1974, p.ll6. 

6. Apgar, Virginia and Beck, Jean, op. cit. p.310. 

7. Office of Health Economics; Mental Ha~diGap: Ways Forward, 
London 1978, p.22. · 
cf.Loesch, D., Journal of Mental Deficiency Research, 1974, 
18, p.209.· 

8. Polani, Paul E., Alberman, Eva, The Prevention of Cerebral 
Palsy - The Paediatric Research Un1t, Guy's Hosp1tal, 
London, August 1977. 

9. Hagberg, Bengt, "Epidemiological . and Preventive Asp·ects of 
Cerebral Palsy and Severe Mental Retardatiqn in Sweden"; 
European Journal of Paediatrics, 130, 71-79, 1979. 

10. Hagberg, Bengt, op. cit. 

11. ·Polani, Paul E., Primary Prevention of Cerebral Palsy- The 
Paediatric Research Unit, . Guy's Hospital, · London, ·March 1976. · 

12. Cussen, G. H., Barry, J. E., Moloney; A. M., Buckley, N. M., 
Crowle.y, M. and Daly, C. "Cerebral Palsy - A Regional Study" 
·(published in two parts). 

Part I Journal of the Irish Medical Association 
November 30, 1978, Volume 11, No. 17. · 
Part II Journal of the Irish Medical Association 
January 12, 1979, Volume 72, No. 1. 

13. Apgar, .Virginia and Beck, Joan, op. cit., p. 248. 

14. Idem. 

15. Apgar, Virginia and Beck, Joan, op. cit., pps. 184-185. 

' 

j 

'• 



-202-

16. Idem., p.185. 

17. Office of Health Economics, Birth Defects, London 1980, 
p.30. 

18. Carter, C. 0., "Recurrence Risk of Common Congenital 
Malformations'' in The Practitioner, November 1974, 213, 
pp.667-674. 

19. Apgar, Virginia and Beck, Joan, op. cit., p.lOO. 

20. .Idem., p.l98. 

21. Office of Health Economics, Birth Defects, London 1980, p.30. 

22. · Leek, Ian, "Desc;riptive Epidemiology of Common Malformations~~; 
British Medical Bulletin, Vol. 32, No. 1, p.45-51. · 

23. Apgar, Virginia and Beck, Joan, op. cit., p.415-418. 

24. Apgar, Virginia and Beck, Joan, op. cit., p.lOl, paragraph 322. 

CHAPTER 2 

1. Dowding, Valerie, "New Assessment of the Effec·ts of Birth 
Order and Socio-Economic Status on Birth Weight'', in British 
Medical Journal, Vol . . 282, 28 February 1981, pp.683-686 . . 

2. Wynn, Margaret and Wynn, Arthur, The Prevention of Preterrn 
Birth, Foundation for Education and Research in Childbearing, 
London 1977, p.3. 

3. Dowding, Valerie, art. cit. 

4. Shortt, Renee (Chairperson) Report: Second Report from the 
Social Services Committee Session 1979-80. Perinatal and· 
Neonatal Mortality, Vol. 1, HMSO London, June 1980, p.lOl, 
paragraph 322. · 

5. Quirke, Peader, "Perinatal and Infant Mortality in Ireland 
and Selected Countries: Variations in Underlying Factors'', . 
Journal of the Irish Medical Association, August 1981, Vol.74, 
No. 8, pp.221-225 . . 

6. Alberman, Eva, "Perinatal Mortality Rates'', Bri.tish ·Journal 
of HosEital Medicine, 1978, 20: 439-43. 

7. Office of Population Censuses and Surveys, OPCS Monitor 
DH3 s·l/82, London, 30 June 1981, p.Z. 

8. Idem., Table 1, p.8. 

·. 

.. 

' 



- -ZU3 

9. Alberrnan, Eva, art. cit. 

10. Idem. 

11. WHO, Re art on Social and Biolo ic?l Effects on Perinatal 
Mortality, Vol. 1, World Healt Organisation 1978, p. 53. 

5 

12. Wynn, M~rgaret and Wynn, Arthur - The Prevention of Preterm 
Birth - Foundation for Education and Research in Childbearing, 
London 1977. 

13. Idem., Table 1.1, p. 3 . 
. 

14. British Births 1970 - A survey under the joint auspices of 
the'National Birthday Trust Fund and the Royal College of 
Obstetricians and Gynaecologists, ·Vol. 1, p. 59. 

15. Wynn, Margaret and Wynn, Arthur, op. cit., p. 9. 

16. Dowding, Valerie, art. cit. 

17. Idem. 

18. Idem. 

19. Idem. 

20. British Births 1970, op. cit., p. 62. 

21. British Births 1970, op. cit., p. 65. 

22. British Births 1970, op. cit., p. 74-75. 

23. British Births 1970, op. cit., Vol. 1, p. 11 • 
. 

24. Butler, N. R. and Bonham, D. G., (1963), Perinatal Mertali~y: 
The First Re ort of ·the 1958 British Perinatal Mortalit 

urvey, E. & . . Liv1ngstone, E in urg • 

25. Butler, N • .. R. and. Bol}ham, D. G, (1969) , .Perinatal Problems: 
The Second Repoi:t of the 1·958 British Perinatal . ~~or_tality 
Survey, E. & S. Livingstone, Edinburgh. · 

• 

26. Fedrick, Jean and Adelstein, Phillippa, "Factors Associated 
With Low Birth Weight of Infants Delivered At Term", British 
Jo.urnal of Obstetrics and Gynaecology, Vol. · 85, No. 1, 
January 1978, pp. 242-250. · 

27. Idem. · 

28. British Births Survey 1.970, op. cit., p. 122. 

29. Idem., p. 122. 

30. Idem., p. 138. 

;· 
': 



-204-

30. Idem., p.142. 

31. Idem., p.l46. 

32. Yerushalmy, J. et al., "Birth Weight and Gestation as 
Indices of 'immaturity''', ·American Journal ·of Diseases of · 
Children, 109 (1): 43-57 (1965). 

33. Yerushalmy, J., "The Classification 
Birth Weight and Gestational Age." 
71 (2): 164-172 (1967). 

of Newborn Infants By 
Journal of Paediatrics 

34. Idem. 

35. Idem. 

36. Van den Berg, B. J. , ''The California Child Health and 
Development Studies - Twenty Years Of Research''. World 
Health Statistics Quarterly Volume 32, No. 4, 1979, pp.269-286. 

37. Idem. 

38. Cussen, G. H., Barry, J. E., Moloney, A. M., and Buckley, N. M., 
Cro,vley, ~~. and Daly, C. , "Cerebral Palsy: A Regional Study", 
Journal of the Irish Medical Association, November 30, 1978, 
Vol. 71, No. 17, pp.S68-572. 

39. Dale, Alison and Stanley, Fiona J., ''An 
of Cerebral Palsy in Western Australia, 
Cerebral Palsy and Perinatal Factors.'' 
& Child Neurology, 1980, 22, 13-25. 

Epidemiological Study 
1956-1975. II: Spastic 
Developmental Medicine 

40. Polani, Paul, ''Chromosomal and Other Genetic Influences on 
Birth Weight Variation" in Size At Birt.h, Ciba Foundation 
Symposium 27, Elsevier, Holland 1974~ p.l28. 

41. Ounsted, Margaret in discussion on. 'Mate~nal nutrition, 
birth weight, and infant rnortality"in Size At Birth, Ciba 
Foundation Symposium 27, Elsevier, Holland 1974, p.370. 

CHAPTER 3 

. 1. Central Statistics Office, Report on Vital Statistics 1976. 
Dublin Stationary Office 1980. Table XXxf·II, p. XXXIII. 

2. Department of Health, Statistical Information Relevant to the 
Health Services 1980. Stationary Office Dublin. Government 
Publications, GPO Arcade, Dublin 1., p.l7. 

3. Central Statistics Office Report on Vital Statistics 1976, · 
Dublin Sta t ·ionary Office 1980. Table XXX, p. XXXI 



·- 205-

4. Strange, John M., "Perinatal Mortality 1979", in Journal 
of the Irish Medical Associa.tion, June 1980, Vol. 73, No. 6 
p.218-9. 

5. Kirke, Peadar and Brannick, Teresa, "Perinatal and Infant 
Mortality in Ireland and Selected Countries: Present Levels 
and Secular Trends" in Journal of the Irish Medical Assocation 
August 1981, Vol.74, No.B, p.216-220. 

6. World Health Organisation: International Classification of 
Diseases. Vol. · 1. · Eighth rev is ion.· Gen.eva: World Health 
.Organisation, 1978. 

7. World Health Organisation. The Prevention of Perinatal 
Morbidity and Mortality. Geneva, World Health Organisation 
1972 (Public Health Papers, No.42). 

8. United Nations, Demographic Yearbooks 1975 and 1977. New York. · 
United Nations 1976 and 1978. 

9. Kirke, Peadar and Brannick, Teresa, art. cit. 

10. Idem. · 

11. World Health Organisation; The Prevention of Perinatal Morbidit 
and Mortality Geneva: World Healt Organisation 1972 
(Public Health Papers, No. 42). 

12. Kirke, Peadar and Brannick, Teresa, art. cit. 

13. Idem. 

14. Idem. 

15. Idem. 

16. Idem. 

17. Idem. 

18. Idem. 

19. Idem. 

20. Idem. 

21. Department of Health, Quarterly Report on Bi~ths, Deaths, 
Marria ~es and Certain Infectio·ns, Diseases. December Quarter 
1979 anc Yearly Summ·a·ry 19·79 ·compiled by the Central Statistics 
Office. Government Publications,GPO Arcade, Dublin 1. 

22. Idem., p.67. 

23. Idem., p.67. 

24. Kirke, Peadar, "Perinatal and Infant Mortality in Ireland and 
Selected Countries: Variations in Underlying Factors", 
Journal of ·the Irish Medical Association, August 1981, Vol. 74, 
No. 8, pp.221-225. 



-LOb-

25. Central Statistics Office, Report on Vital Statistics 1976 
- published by the Stationary Offic·e, Government Publications, 

G.P.O. Arcade, Dublin 1, 1980, p. XXXI. 

26. Strange, John, art. cit. 

27. Wynn, Arthur and Wynn, Margaret, Prevention of Handicap and 
the Health of Women, Routledge and Regan, Paul, London 1979. 

28. Idem., p.26. 

29. Idem., p.26. 

30. Kirke, Peadar, art. cit. 

31. Idem. 

32. Butler, N. R., and Bonham, D. G., Perinatal Mortality, 
Edinburgh: Livingstone, 1963. 

0 

33. Office of 
DH3 81/1 
p.4. 

Population Censuses and Surveys, Monitor Reference 
Infant and Perinatal Mortality issued 28 April 1981, 

34. Central Statistics Office, Report on Vital Statistics 1976, 
op. cit., Table XI, p. xvii and _Table 27, p.ll8-9. 

35. Kirke, Peadar, art. cit. 

36. Resseguie, Laurence J., '~The Artefactual Nature of Effects 
of Maternal Age on Risk of Stillbirth" in Journal of Biosocial 
Science, 1977,9, 191-200. 

3 7. Idem. 

38. Butler, N. R. and Bonham, D. G., op. cit. 

39. Kirke, Peadar, art. cit. 

40. Idem. 

41. Office · of Population Censuses and Surveys, op. cit., p.l. 

42. Kirke, Peadar, art. cit. 

43. Kravis, I. B., Heston, A. W. and Summers, R., Economic Journal, 
1978, 88: 215-42. 

44. Kirke, Peadar, art. cit. 

4 5. Bradshaw, J. , Weale, J. and \'lea therall, J. , "Congenital 
Malformations of the Central Nervous System'', Population 
Trends, 1980, 19: pp.l3-18. 

46. Idem. 

' 



-207-

47. Kirke, Pe·adar, art. cit. 

48. Coffey, Victoria - Personal Communication> 1981. 

49. Office of Health Economics, London, Birt·h Impairments, 1980, 
p.30. 

SO. ~1edico Social Research Board Annual Report 1980. p.S2. 

51. Idem. 

52. Mulcahy, M., The Preval~nce of Mental Handicap, The Medica 
Social Research Board, Dublin. 

53. Coffey, Victoria, figures communicated to Department of 
Health, 1979 . 

. 54 .. Boylan, Peter, O'Brien, Niall, "Dolvn's Syndrome'', Journal 
of the Irish Medical Association, March 31, 1977, Vol.70, 
No. 4, p.l22-3. · · 

55. Connolly, . John A., "Down's Syndrome .Incidence: Practical 
and Theoretical Considerations", Journal of the Irish Medical 
Association, March 31, 1977, Vol. 7d, No. 4, p.l26-8. 

56. Idem. 

57. Office bf Population Censuses and Surveys (OPCS) Monitor, 
Congenital Malformations, Ref. MB3 80/2 issued 29 July 1980. 
London. p. ·s. 

58. Idem., p.l. 

59. Holmes, Lewis B., ''Genetic Counselling for the Older l\"ornan:~ 
New Data and Questions in New England Journal of Medici~e, 

4 

Vol. 291, No. 25, June 22, 1978, pp.l419-21. 

60. Office of Health Etonornics, Mental Handicap - Ways Forward, 
London, April 1978, p. _22. 

61. Office of Population Census and Surveys Monitor, Congenital 
Malformations, Ref. MB3 80/2 issued 29 July 1980, London, p.s. · 

62. Boylan, Peter and O'Brien, N~all, art., cit. 

63. Idem. 

64. Connolly, John A., art., cit. 

65. Central Statistics Office, Vital Statistics 1976 

66. Coffey, Victoria P. and Mc.Cormick, Elizabeth, "Down's 
Syndrome in Eastern Health Board Area of Ireland 1953-1974" 
Journal of the Irish Medical Association, March 31, 1977, 
Vol. 70, No. 4, pp. 140-145. 

• 

·. 



-208-

67. Wikkelsen, Margareta, Fischer, G., Stene, J., Stene, Eva 
and Petersen, E., · ''Incidence of Down's Syndrome in Copenhagen 
1960-71 With Chromosome Investigations'' in Annals of Human 
Genetics, London, 1976, 40, 177-82. 

68. Jones, D. C. and Lowry, R. B., "Falling Maternal Age and 
Incidence of Down's Syndrome", The Lancet (letter), 
~arch 29,- 1975, p.753-4. 

69. Coffey, Victoria P. and McCormick, Elizabeth, art., cit. 

70 . . Connolly, John A., art., cit. 
. . 

71. Idem. cf. Jongbloet, P. H., Maandsche. Kinder geneesk, 1969, 

72. 

37, p.261 . . 
cf. Jongbloet, P. H., Aging G?metes- Proceedings of 
International Symposium. Seattle 1973, S. Kar~er AG, Basel 

Holmes, Lewis B., art., cit., cf. Magenis, R. E., Overton, K.M., 
Chamberlin, J. et al., "Parental Origin of. the Extra 
Chromosome in Down's Syndrome", Human Genetics 1977, 37, 
pp.7-16. 

73. Cussen, G. H., Barry, J. E., Moloney, A. M., Buckley, N. M., 
Crowley, M. and Daly, C., Cerebral Palsy: A Regional Study
Part I Journal of the Irish Medical Association, November 30, 

. ' 1978, Vol. 71, No. 17, pp.S68-571. 

74. 

·. 

Cussen, G. H., Barry, J. E., Maloney, A. M., Buckley, N. M., 
Crowley, M., Daly, C., Cerebral Palsy: A Regional Study-Part 
Journal of the Irish Medical Association, January 12, 1979. 
Vol. 72, No. 1. 

II ;. 
' 

75. · Hagberg, B., Hagberg, G., and O_low, I., ''The Changing 
Panorama ·of Cerebral Palsy in Sweden 1954-1970" Acta 
Paediatrica Scandinavia 64, pp.lSS-192.· 

76. Cussen, ·G. H. et al., art. cit. Part II. 

7 7. Idem. 

78. Cussen, G. H. et al., art. cit. Part I. 

79. Idem. 

80. Idem. 

81 . C us se n , G . H . et a 1 . , a r ·t . c it . , Part I I . 

82. Pharaoh, P. 0. D., The Prevention of Cerebral Palsy, Journal 
of the Irish Medical Associ.ation, 1979, January 12, Vol. 72, 
No. 1., pp. 3-4. 

83. Idem. 

•• 

•. 



-209-

84. Idem. 

85. Idem. 

86. Polani, P. E., "Research on Birth Defects in the Paediatric · 
Research Unit" in Guy's Hospital 250 years. (1976). · 
Handler, C. E., Ed. pp.57-60. London: Guy's Hospital Gazette. 

8 7. Department· of Health, Statistical Information Relevant to 
the He~lth Services 1980, Dublin Stationary Office, Government 
Publications Sales Office, G.P.O. Arcade, Dublin 1 . 
. Tab 1 e B 7 , p . 21 • 

88. Chad\vick, Geoffrey and Cahalane, Searnus, ''Phenylketonuria 
in the Republic of Ireland 1974", Journal of Irish Medical 
Association, December 30, 1977, Vol. 70, No. 20, pp.612-614. 

89. Idem. 

90. Carter, C. 0.; "Factors Determining the Birth Frequency of 
Recessive Conditions - A High Frequency of Classical 
Phenylketonuria in Ireland." Journal of the Irish :rvledical 
Association, September 30, 1976, Vol. 69, No. 15, pp.386-391. 

91. Hawcroft, Janet - ''The Organisation and Results pf the 
Phenylketonuria registe1~ in the U.K., Journal of the Irish 
Medical Association, September 30, 1976, Vol. 69, No. 15, 
pp. 392-5. . 

92. Wamberg, ·Erik, "Incidence and Distribution of PKU - Cases 
in Denmark", Journal of the Irish Medical Association, 
September 30, 1976, Vol. 69, No. 15, ·pp.395-6. 

93. Thalhammer, 0., "Distribution and Frequency of PKU and 
Hyperphenylalaninemia in Eastern and lVestern Australia", 

~Journal of the Irish Medical Association, September 30, 1976 
Vol. 69, No. 15, pp.396-7. 

94. Wool£; Louis I., ''A. Study of the Cause of the High Incidence 
of Phenylkelonuria in Ireland and Scotland in Journal of 
the Irish Medical Association, September 30, 1976, Vol. 69, 
No. 15, pp. 398-400. 

95. Kirke, Peadar, "Perinatal and Infant Mortality in Ireland 
and Selected Countries: Variations in Underlying Facto·rs'', 
Journal of the r·rish Medical As.sociation, August 1981, 
Vol. 74, No. 8, pp. 221-225. 

96. Central Statistics Office, Re ·ort on Vital Statistics ·1976 
published by the Stationary 0 ice, Government Pu lications, 
Sales Office, G.P.O. Arcade, Dublin 1. 1980. 
Table XXX p. xxxi. 

.. 



-210-

97. Quinlan, \V. R., Brady, P. G., and Regan, B. F., "Late 
Diagnosis of Congenital Dislocation of the Hip.'' Journal 
of th·e r·ris·h ~Ie.di·c·al· ·As·s ·a·c·i ·a·ti.on, September 29, 1978, 
Vol. 71, No. 13, pp. 447-449. 

98. Idem. 

99. Kirke, Peadar, art. cit. 

100. Idem. 

101. Office of Population Censuses and Surveys Monitor, 
Ref. DH3 81/2. Infant and Perinatal Mortality b Birth Wei ht: 
1978 estimates OPCS Lon on, June 30, 1981 Table 6(a) p. 10. 

102. Kirke, Peadar, art. cit . . . 

103. Do\vding, Valerie M., "New Assessment of the Effects of Birth 
Order and Socio-Economic Status on Birth \Veight" in 
British Me.dical Journal, Volume· 282, 28 ·February 1981, 
pp. 683-686 • . 

104. Idem. 

105. Office of Population Censuses and. Surveys Monitor, Infant 
and Perinatal Mortali·t b Birth Wei ht: 1978 estimates . 

. Ref. DH3 81 2 June 30, 1981 Table 6, p. 10. 

106. Dowding, Valerie M., art. cit. 

107. Idem. 

108. Wynn, Margaret and Wynn, Arthur, The Prevention of Preterm 
Birth, Foundation for Education and Research in Childbearing, 
London 1977, p. 3. 

· 109. Drillien, C. M., "Aetiology of Severe Handicapping Conditions 
in Early Childhood in Major Mental Handicap - Me~hods .and 
Costs of Prevention, Ciba Foundation Symposium 59, Elsevier 
Holland 1978, p. 17-27. 

110. Hagberg, Bengt., Severe Mental Retardation in Swedish children · 
born 1959-1970: Epidemiological Panorama · and Causative Factors 
in Major Mental .Handicap - Methods and Co.sts of Prevention. 
Ciba Foundation Symposium 59. Eisevier Holland 1978, p.29-51. 

111. Drillien, C. M., op. cit., p. 18. 

112. Idem. 

113. Idem., p. 22. 

114. Roberton in discussion following Drillien's paper. op. cit. 
p. 25. 

' .• 



115. Drillien, C. M., op. cit., p. 20. 

cf. Drillien, C. M., Studies in Mental Handicap II. Some 
Obstetric Factors of Possible Aetiological Significance. 
Archives of Diseases of Childhood, 1968, 43, 283-294. 

• 

cf. Drillien, C. M., Jameson, S. and Wilkinson, E. M., 
"Studies in Mental Handicap I. Revelance and Distribution 
by Clinical Type and Severity of Defect." Archives of 
Diseases of Childhood 1966, 41, 528-538. 

116. Drillien, C. M., 1978 op. cit., p. 20. 

117. Hagberg,-Bengt., "Severe Mental Retardation in Swedish 
Children Born 1959 - 1970: Epidemiological Panorama and 
Causative Factors" in Ma ·or Mental Ha i - l\Ie 
Co ts f Pre , a oun at on ymposium 59 

sevier Holland, p. 29-51. 

118. Idem., p. 29. 

119. Idem., p. 34. 

120. Idem., p. 37. 

CHAPTER 4 

1. Stein, Zena and Susser, Mervyn, "Maternal Starvation and 
Birth Defects" in Kelly, S., Hook, E. B., Janerich, D. T. 
and Porter, I. H. (eds), Birth Defects- Risks and Consequences, 
Academic Press Inc., New York, 1976. pp. 205-20. 

2. Idem., p. 211. 

3. Idem., p. 220. 

4. Lechtig, Aaron, Habicht, Jean-Pierre, Delgado, Hernan, 
Klein, Robert, Yarbrough, Charles and Martorell, Reynaldo; 
"Effect of Food Supplementation ·During Pregnancy on Birth 
Weight", in Paediatrics, Vol. 56, No. 4, October 1975 
pp. 508 - 520. 

5. Idem. · 

6. Papiernik, E., Frydman, R., Hajeri, J., Spira, A., and 
Bachelier, M., "Intrauterine Growth Retardation and Caloric 
Deficiency During Pregnancy" in Rooth, G., and Brattely, 
Lars-Eric (eds.), Proceedings of the 5th European Congress 
of Perinatal Medicine, Uppsala, Sweden, 9-12 June 1976; 
PP· 193-o. 

7. Idem. 

8. Idem. 

• 

• 



; .. 

·-212-

9. Chandra, R. K. , in Immunological Consequences of 1v1alnut ri t ion 
Including Fetal Growth Retardation in Food and Immunology 
Syml}osia of the Slvedish Nutrition Foundation XI I I edited by 
Ham reus, L., Han~on, L. A. and McFarlane, H. 
Almquist & Wiksell International Stockholm, Sweden 1977 p.S8. 

10. Maternal Nutrition and the Course of Pregnancy. · Committee 
on Maternal Nutrit.ion National Research Council, pp.l63-185. 
National Academy of Sciences, lvash.ington D._C. 1970. p.123. 

11. Naeye, R. L., "rVeight Gain and the Outcome of Pregnancy" .in 
.American Journal of Obstet. Gynaec. 135: 3-9, 1979. 

I 

12. Maternal Nutrition and the Co1.1rse of Pregn,ancy, op. cit., p.l23. 

13. Hytten, F. E. and Leitch, I. in The Physiology of Hu~an 
Pregnancy, ·Blackwell Scientific Publishing, Oxford, London 
ana Edinburgh 1971, pp. 265-285 and 310-319. 

14. "Maternal Weight Gain and the Outcome of P-regnancy", 
Nutrition -Reviews Vol. 37, ·No. 10, October· 1979. 

15. Dickerson, J.W.T., Baker, Sheila and Barnes, B., Environmental 
Factors and Fetal Health - The Case for Pre-Conceatual Care 
published by Foresight - t n.e as soc.ia t ion ~~or the promot 1on of 
pre-conceptual care, Woodhurst, Hydestile, Godalming, 
Surrey 1981, p. 5. 

16. Smithells, R. W., Sheppard, S., and Schorah, C. J., 
"Vitamin Defic.iencies and Neural Tube Defects", in Archives 
of Diseases of Childhood 1976, 51, 944-8. 

17. Idem. 

18. Hibbard, E. D. and Smithells, R. W., "Folic Acid Metabolism 
and Human Embryo_pathy'' in The Lancet 1965; i :1254. 

19. Thiersch, J. B., "Therapeutic Abortions lvi th Folic Acid 
Antagonist, 4- amino- ptero_ylglutamic acid (4 amino PGA) 
Administered By Oral Route", American Journal Obstet. Grnaec. 
1952; 63: 1298-1304. 

2 

20. Smithells, R. W., Sheppard, S. and Schorah, C. J., 
"Possible Prevention of Neural Tube ·nefects by Preconceptual 
Vi tarnin Sup.plementation", The Lancet, February 16, 1980, 
pp. 339-40. 

21. Idem. 

22. Idem. 

23. Laurence, K. M., James, Nansi, Miller, Mari and Campbell H. 
"I d . ' ' . ncrease R1sk of Recurrence of Pregnancies Complicated By 
Fetal Ne~ral Tube Defects_in Mothers Receiving Poor Diets, 
and. Pass 1ble Benefit of D1etary Counsel! ing" in t ·he Brit ish 

· · Med1ca1 · Journa_l, Vol. 281, 13 December 1980, pp. 1592-4. 

I 



-213-

24. Idem. 

25. Laurence, K. M., James, Nansi, Miller, Mary H., Tennant, G. B., 
and Campbell, H., "Double-Blind Randomised Controlled Trial 
of Folate Treatment Before Conception to Prevent Recurrence 
of Neural · Tube Defects", in the ·B·r -itish· Medical Journal, 
Vol. 282, 9 May 1981, pp. 1509-11. 

26. Idein. 

27. Idem. 

28. Wynn, Margaret and Wynn, Arthur, Prevention of Handicap and 
the Health of Women, Routledge and Kegan, Paul, 1979 p.37. 

29. Idem. 

30. Idem. 

31. Idem. 

32. Household Budget Survey - Annual Urban Inquiry - Results For 
1978 compiled by the Central Statistics Office, Dublin and 
published by th~ Stationary Office, Government Publications, 
G.P.O. Arcade, Dublin 1, 1980, Table 7, p. 42. 

33. OECD 1973 quoted in Wynn, Margaret and Wynn, Arthur, 
op . c it . p . 113 . 

34. Wynn, Margaret and Wynn, Arthur, op. cit. p.41-2. 

35. Household Budget Survey 1978, op. cit., Table 7. p. 42. 

36. Wynn, Margaret and .Wynn, Arthur, op. cit., p. 38. 

37. Idem. 

38. Wynn, Margaret and Wynn, Arthur, op ·. cit., p. 115. 

39. Wynn, Margaret and Wynn, Arthur; op. cit., p. 42. 

40. ~1edico Social Research Boar.d Annual Report 1980, pp. Sl-52. 
I 

41. Dickerson, J.W.T., Baker, Sheila and Barnes, B., op. cit., p. 5. 

42. Gal, I., Sharrnan, I., Pryse-Davies, 
. to Human Congenital ?vial format ions", 
1972 p. 5. 

43. Dickerson et al., op. cit. p. 6. 

44. Idem., p. 5. 

45. Idem., p. 7. 

J., ''Vi tarn in A. in Relat·ion 
Advances in Teratology, 



-2.14-

46 • . Holden, J. M., l\Tolf, \V. R. and Mertz, \V., ''Zinc and Copper 
in Self-Selected Diets".,' ·Jou·rnal of 'the American Dietetic 
Associa.ti.on 1979, 75, pp. 23-8. 

47. Lyon, T .D. B., Smith, H. _and Smith, Laura B., "Zinc Deficiency 
in the West of Scotland ? - a dietary intake study" in 
British Journal· ·of Nutrition 1979, 42, pp. 413-16. 

48. Idem. 

49. Idem. 

SO. Dickerson, J.W.T., Baker, Sheila and Barnes, B., op. cit. 
p. 8. 

51. Hurley, L. S., ''Zinc Deficiency in the ·Developing Rat". 
American Journal· of ·cli.ni·ca·l Nutri.tion, 22, 1332. 

52. Dickerson, J.W.T., Baker, Sheila and Barnes ., B., op. cit., p.9. 

CHAPTER 5 

1. The Health Conse uences of Smokin For Women - A Re art to 
the Surgeon General. U. S. Department o Heal t an Huntan 
Services 1980. 

2 . Idem. , p. 19 3. 
. . 

3. Meyer., M. B., _Jonas, B. S., Tonascia ., J. A., "Perinatal 
Events Associated With Maternal Smoking During Pregnancy", 
Ame~ican Journal of Epidemiology, 1976, 103(5): 464-76 

4. .Thy ,He.al th Conseguenc.~ s of S.moking For lVomen, op. c it. , p. 194. 
, 

5. Idem. 

6. Garn, S. M., Shaw, H. A., McCabe, K. D., ''Relative Effects 
of Smoking and Other Variables on Size of Nelvborn", 
The Lancet, September 24, 1977, p. 667. 

7. Idem. 

8. Report on Health .Consequences of Smoking for Wo~en, op. cit., 
p. 196. 

0 

9. Miller, H. C., Hassanein, K. and Hensleigh, P.A., "Fetal 
Growth Retardation in Relation to Maternal Smoking and Weight 
Gain in Pregnancy, "American Journal of Obstetrics and 
Gynaecology, May l, 1976, 125(1): 55-60. 

10. Report on the · He·a·l -th· ·c·on·s ·e·quence·s ·of Smoking for Women, 
op. cit., p. 202. I 

5 

a 



-215-

11. ~1eyer, M. B., "Ho\v Does Maternal Smoking Affect Birth l"/eight 
and. Maternal Weight Gain? Evidence From the Ontario Perinatal 
Mortality Study", · Amer·i ·c·an Jau·rnal of Obst.et.rics a·nd 
Gyna·ec·a·lo·gy, August 15, 1978, 131 (8): 888-893. 

12. Report ori the Health· Consequences of Smoking for Women, 
op. cit., p. 203. 

13. Crosby et al., ''Fetal ~Ialnutrition: An Appraisal of Correlated . 
Factors", · American Journal of Obstetrics and Gyn~ecology, 1977, 
12 8 ' 2 2·- 31 ·~ 

14. Schorah, C. J., Zemrock, P. J., Sheppard, S., and Smithells, 
R. W. , "Leucocyte Ascorbic Acid and Pregnancy'', Brit ish 
Journal of Nutrition 39: 139-149, 1978. 

15. Garn, S. M., Petzold, A. S., Ridella, S. A., and Johnson, M., 
Effect of Smoking During Pregnancy on Apgar and Bayley Scores, 
The Lancet, October 25, 1980, pp. 912-13. 

16. Report of the Hea~th Consequences of Smoking for Women, 
op·. c it. , p. 206. · 

17. Fergusson, .D. M., Smoking During Pregnancy, Nelv Zealand 
Medical Journal, January 24,· 1979, 89(628): 4_1-43. 

18. Himmelberger, D. U., Brown, B. W., and Cohen, E. N., 
"Cigarette Smoking During Pregnancy and the Occurrence of 
Spontaneous Abortion and Congenital Abnormality" in 
American Journal of Epidemiology, December 1978, 108(6): ~70-79. 

c 

19. Murphy, John F. and Mulcahy, · Risteard, ''The Effects of 
Cigarette Smoking, Maternal Age and Parity on the Outcome of 
Pregnancy", Journal of the Irish Medical Association, 
June 1 5 , 1 9 7 4 , Vo 1 . 6 7 , No • 11 • . 

20. Murphy, John and Mulcahy, Risteard, "Cigarette Smoking and 
Spontaneous Abortion" in the British Medical Journal, 
15 April 1978, p. 988. 

21. Alberman, E., Creasy, M., Elliot, M., and Spicer, C., 
"Maternal Factors As soc ia ted \Vi th Fetal Chromosomal Abnormalities .. 
in Spontaneous Abortions". British Journal of Obstetrics and 
Gynaecology, August 1976, 83: 621-627. 

22. Report on the Health Consequenc~s of Smoking For Women, 
op. cit., p. 211. 

23. Idem., p. 211-17. 

24. Meyer, M. B., Tonascia, J. A., ''~1aternal Smoki~g, Pregnancy 
Complications and Perinatal Mortality''. Ameri·ca·n· Journal of 
Obstetrics and ·Gyna·ecol·o·gy, July 1, 1977, 128 (5): 494-502. 

25. Idem. 



-216-

26. Idem. 

27. Idem. 

28. Report on the Health Con·se·q·u·e·n·ce·s· ·of s ·m9king for l~omen, 
·op. cit., p. 207-11. 

29. Andrews, J., and ~1cGarry, J. M., '.'A Community Study of 
Smoking in Pregnancy", ·Jo·u·rn·al· ·of Obstetric 's and G naecolo Y. · 
of the British ·common·wea·l ·t , Decem er 1972, 79(12); 1057-1073. 

30. · -Idem. 

31. Fedrick, J., Alberman, E. D. and Goldstein, J., "Possible 
Teratogenic Effect of C~garette Smoking'', Nature, June 25, 1971, 
231: 529-30. 

32. The Health Consequences of S~oking .For Women, op. cit., p. 209. 

33. Himmelberger, D. U. et al., art. ·cit. 

34. Idem. 

35. Borlee, I., Lechat, M. F., "Resultats d'une e~quete sur les 
malformations congenitales dans le Haina~t . (Results of a 
study on congenital malformations in Hainaut)'', Belges de 
Medicine Sociale, Hy iene, Medicine du Travail et M~dic .ine 
Legale", Brussels · 35(2): 77-99, February 1979. ' 

36. Report. on the Health Consequences of Smoking for Women, 
Op. cit., p. 210. , 

37. Idem., p. 210. 

38. Mau, G., Netter, P. Die Auswirkungen des viaterlichen 
zigaretten-kongums aug die perintale sterblichkeit und lie · 
missbildungshaufigkeit. (The effect·s of paternal cigarette 
smoking dn perinatal mortality and 6n incidence of malformations) ~ 
Deutsche Medi~iniche Wockenschrift 99: 1113-1118, 1974. 

39. Evans, Dervi R., Newcornbe, Robert G., and. Carnpbell, H.~ 
''Maternal Smoking Habits and Congenital Malformations: A 
Population Study'r in British Medical Journal, July 21, 1979, 
p. 171-2. 

40. Idem. 

41. Idem. 

42. Report on the Health Consequences of Smoking for Women, 
op. cit., p. 196-202. 

43. Idem. 

/ 

; 



-217-

44. Davies, D. P., Gray, 0. P., Ellwood, P. C. and Abernethy, M., 
''Cigarette Smoking in Pregnancy: Associations with Maternal 
\~eight. Gain and Fetal Growth". ·Lancet 1: 385-387, 
February 21, 1976. 

45. Hardy, J. B., Mel1its, E. D., "Does ~'laternal Smoking During 
Pregnancy Have A. Long-Term Effect On The Child." · Lancet 2: 
December 23, 1972, 1332-1336. 

46. Dunn, H. G., McBurney, A. K., Ingram, S. and Hunter, C., 
''Maternal Cigarette Smoking During Pregnancy And The Child's 
·Subsequent Development . I. Physical Growth Upto The Age . Of 
6! Years", ·canadian Journal Of Public · Health, November-
December 1976, 67: 499-505. · · 

47. Butler, N. R., Goldstein, H., "Smoking In Pregnancy And 
Subsequent Child Development'', British Medical Journal, 
December 8, 1973, 4: 573-5. 

48. Davie, R., Butler, N., Goldstein, H., From Birth To Seven. 
The Second Report of the National .Child Development Study 
(1958 cohort). London, Longrnan in association with the 
National Children's Bureau, 1972. 

49. Denson, R., Nanson, J. L., Mc\Vatters, M. A., "H)rperkinesis 
And Maternal Smoking", Canadian Ps chiatric Association 
Journal, April 1975, 20(3 183-7. 

50. Idem. 

·51. Report On The Health Consequences Of ~making For Women, 
op. cit., p. 225-26. 

52. Naeye, R. L., Ladis, B., Drage, J. S., "Sudden Infant Death 
Syndrome: A Prospective Study". · American Journal Of Diseases 
In Children, November 1976, 30: 1207-1210 . 

. 

53. Le\vak, N., Van Den Berg, ·B., and Becklvick, J. B., "Sudden 
Infant Death Syndrome Risk Factors". Clinical Paediatrics, 
July 1979, 18(7): 404-411. 

54. Dickerson, J w.r., Baker, · Sheila and Barnes, B., ''Environmental 
Factors and Fetal Health - The Case For Preconceptual Care" 
published by ·pa·r·esi· ht. ·- · ·the· Association for the Promotio11 of · 

· ·Preconcep·t ·ual· ·ea· re, \Voo urst, Hy e s t1 e urrey. p .12. 
a 

55. Crosby, W. M. et al., art. cit .. 

56. 
11

Roels, H., Hubermont, G., Bucher, J. P. and Lauverys, R., 
Placental Transfers of Lead, Mercury, Cadmium and Carbon 

Monoxide in Women:· -~· I I. Factors Influencing the Accumulation 
of Heavy Metals in the Placenta and the Relationship Between 
Metal Concentration in the Placenta and in Maternal and Cord 
Blood", Environrnenta·l Review 1978, 16, 236 . . 



I 

·- 218-

57. Meberg, A . . , Sande, H. et al., "Smoking During Pregnancy:. 
Effects . on the Fetus and on Thiocyanqte Levels in Mother 
and Baby". Acta Paediatrica Scandinavia, 1979, 68, 547. 

:\ 58. Hanson, J. W., Jones, K. L. and Smith, D.\~., ''Fetal Alcohol 
Syndrome; Experience With 41 Patients" Journa·l Of The 
American ·Medi·cal Association, 1976, 235: 1458-1460 . 

. 59. Clarren, S. K. and Smith, D. lv., "The Fetal Alcohol Sydrome'' 
in New England Jourhal Of Medicine, May 1978. 

·· .. 60. _Smi thells, R. W. , "Fetal Alcohol Syndrome'' in Developmental 
Medicine and Child Neurology (Annotations) 1979, 21,' pp. 2'44-7. 

61. Oue1lette,. Eileen M. and Rosett, Henry L., "A Pilot Study 
of the Fetal Alcohol Syndrome at the Boston City Hospital 
Part IJ: The Infants." in Ann~ls of Nelv York Academy of 
Sciences 1976, 273 pp. 123-9. 

'62. Idem. 

63. Ouellette, Rosett, Henry L., Rosman, Paul and Weiner, Lynn, 
"The Adverse Effects on Offspring of ~Ie~:ternal Alcohol Abuse 
During Pregnancy" in Ne\v England Journal of f\ledicine 
September 8, 1977, 297, 10, pp. 528-530. 

64. Idem·. 

65. Hanson, J. \V., Streissguth, A. and Smith, D. \~., "The Effects 
of Moderate Alcohol Consumption on Fetal Growth and 
Morphogenesis" The Journal of Paediatrics, Vol. 9~, No.3, 
pp. 457-60. 

· 66. Idem. 
. 

67. Kessel, Neil, "The Fetal Alcohol Syndrome From The Public 
Health Standpoint" in Health Trends 1977, Vol. 9, pp. 86-89. 

68. Idem. 

69. Idem. 

70. Harlap, S., and Shiono ·' P. H. , "Alcohol, Smoking and Incid.ence 
of Spontaneous Abortio11 . in the First and Second Trimester'' 
in The Lancet, July 1976, 1980, . pp. 173-6. 

71. Kline, Jennie, Shrout, Patrick, Stein, .Zena, Susser, Mervyn 
and Warbirton, ·norothy, "Drinking During Pregnancy and 
Spontaneous Abortion'' in The Lancet, July 26, 1980. 

72. Harlap, S. and Shiono, P. H., art. cit • 
• 

7 3. Idem. 

74. Idem. 

75. Kline, Jennie et al., art. cit. 



f 

-219-

76. Idem . 

. ' 77. · National Council for Women: · Al.co·hol and the ·unborn Child, 
36 Lower Sloane Street, London 1980 

78. Idem., p. 7. 

79. Sclare, A. ·B., "The Fetal Alcohol Syndrome'' in Worne.n and 
Alcohol published by Cambeiwell Council on Alcoholism 1980 
pp. 53-66. 

80. .Idem. p. 60 cf. Streissguth, A. P., Herrnan, C. S., and 
Smith, D. \V., "Intelligence·, Behaviour and Sysmorph~genesis 

· in the Fetal Alcohol Syndrome". Journal of Paediatrics 
. 92: 363-67. 

81. Clarren, S. K.~ Ellsworth, C. A., Sumi, Mark, Streissguth, 
Ann P. and Smith, David l'l., "Brain ~la! formations Related to 

. Prenatal Exposure To Ethanol'', in the Journal of Paediatrics 
January 1978, Vol. 92, No. 1, pp. 64-67. 

82. Idem. 

83. National Council of Women: Alcohol and the Unborn Child, · 
op. cit., p. 11. 

84. Streissguth, Ann, Department of Psychiatry and ·Behavioural 
Scie~ces, University of Washington. A lecture report~d in 
New sc·ientist, 11 January 1979, p. 76. 

85. Smith, D. W., quoted in the ~ational Counci_l of Women, 
Alcohol and the Unborn Child, op. cit., p. 15. 

86. National Council of Women: Alcohol and the Unborn Child, 
op. cit., p. 15. 

8 7. Cl arren, S. K. and Smith, D. W. , "The Fetal Alcohol Syndrome'', 
New England Journal of Medicine, May 1978. 

88. Dehaene, P. L., Sarnaille-Villette, Sarnaille, P.-P., Crepin, G., 
Walbaurn, R., Deroubaix, P., Blanc~Garin, A.-P., 
"Le syndrome d'alcoolisme foetal dans le Nord de la France" 
in La Revu~ de l'alcoolisme Juillet- Septembre 1977 Tome ~X~X~I~I~I 
No. 3, · p. 145-158. 

89. Smithells, R. W., art. cit., cf. Kaminske, M., Rumeau, c., 
Sch\vartz, D., "Alcohol Consumption in Pregnant Women and the 
Outcome of Their Pregnancy" in Alcoholism, 1978, Z, . pp. 155-163. 
cf. Bursey, R. G. cited by Schwetz, B. A., Smith, F. A., 
Staples, R. E., ''Teratogenic Potential of Ethanol in Mice:) 
Rats and Rabbits" in· ·rerat·ol·o·gy, 1978, 18, p. 385. 

cf. Henderson, E • . I. and Schenker, S., ''The Effects of · 
Maternal Alcohol Consumption on the Viability and Visceral 
Development of the Newborn Rat" in Rese·ar·ch Communications 
in Ch~mica! Pathology and Pharmacology, 1977, 16, p. 15. 



·. 

-220-

90. Flynn, A., Miller, Sheldon, I., ?vlartier, Sue s·., 
Golden, Nancy L., Sokol, Robert J .. , and Del Villano, Bert C., 
''Zinc Status of Pregnant Alcoholic Women: A Determinant of 
Fetal Outcome",-· ·rh·e · ·La·nc·et, tv1arch 14, 1981. 

91. Smith, D. W., (1979) quoted in National Council of Women 
Report - ·Alcohol and ·th·e Unborn. Child, op. ci t., p. 11. 

92. Idem. 

93. Kessel, N., art. cit. 
. 

94. National Council of Women Report - Alcohol and the Unborn 
Child, op. cit., p. 17. 

95. Smithells, R. W., art. cit. 

96. Dicke.rson, J.\V.T., Baker,. Sheila and Barnes, B., op. cit. 
p. 10. 

97. Idem. cf. Labadarios, D., Studies 
on Nutritional Status. Ph.D. thesis 

. 

on the Effects of Drugs. 
University of Surrey 1975. 

98. Dickerson, J.W.T., Baker, Sheila and Barnes, B., op. cit., 
p. 10. 

99. Idem. 

100. Apgar, V., "Drugs in Pregnancy" Journal of the American 
Medical Association, 1964, 190: 840-41. 

101. Ray, Oakley, Drugs 
1
Socie.ty and Human Behaviour, C. V. Mosby 

Co. 1978 (2nd Edit1on) 

102. Idem., p. 366. 

103. Collins, Edith and Turner, Gill~an, "Maternal Effects on 
Regular Salicylate Ingestion in Pre~nancy'' in The Lancet, 
August 23, 1975, pp. 335-338. 

104. Idem . . 

105. Shapiro, Samuel, Monson, Richard R., Kaufman, David W., 
S.iskind, Vie tor, He inonen, 011 i P. , Slone, Dennis, ''Perinatal 
Mortality and Birth Weight in Relation to Aspirin Taken 
During Pregnancy", Lancet, June 26, 1976, p. · 1375-1376. 

106. Dickerson, J.W.T. et al., o~. cit., p . . 10. 

107. Shapiro, Samuel et al., art. cit. 

108. Rothman, Kenneth J. 
and Birth Defects" 
September 7th 1978, 

109. Idem. 

and Louik, Carol, "Oral Contraceptives 
in New England Journal ·of Medicine, 
pp. 52~-524. I 



-221-

110 . Royal College of General Pra.ctit.~one.rs (England) 
. Interim Report: Oral Contracept1ves and Health, Pitman 
Medical Books 1974. 

111. Idem., p. 71. 

112. Idem., p. 71-72 . 
. 

113. Carr, D. H., ''Chromosomes After Oral Contraceptives", 
Lancet 1967, ii, pp. 830-1. 

114. ··Royal College of General Practitioners (England) 
Interim Report (1974), op. cit., p. 73. 

11 5 • I de m. , p. 2 2 • 

116. Idem., p. 61. 

117. I .dem. 

118. Dickerson, J. W. T., ''Inter-relationships Between Diet and 
Drugs" in H. G. \\foods (ed) r ·opi·c·s · in Therape·utics 6, 
Royal College of Physicians, London, Pitman MediGal 1980; 
pp. 127-136. 

119. Idem., p. 131. 

120. Idem., p. 131-2 

121. Fisch, I. R. and Freedman, S. H., "Oral Contraceptives and 
the Red Blood Cell" in Clinical Pharmacology and Therapeutics 
19 7 3' 14' pp. 2 4 5-2 4 9 . I f 

122. Royal College of General Practitioners (England) Report 1974, 
op. · cit., p. 27 ·. 

123. Idem., p. 27-28. 

124. Idem., p. 27. 

125. · Idem. 

126. Idem., p. 28. 

127. Shojania, A. M., "Effect _of Oral Contraceptives on Vitamin B12 , 
Lancet, ii, p. 932. 

128. Stephens, M.E.M., Craft, I., Peters, T. J., and Hoffbrand, A. V., · 
"Oral Contraceptives and Folate Metabolism" in Clinical Science, 
42, 405-414. 

129. Wertalik, L. F., Metz, E. N., LeBuglio, A. F. and Balcerzak,S.P., 
"Decreased Serum B12 Levels With Oral Contraceptive Use." 
Journal ·o·f ·t ·h·e· ·Amer·i ·ca·n· ·~1e.di·c·a·l · ·A·s·sac·i ·a·t ·i ·on, 1972, 221, 
pp. 1371-1374. 



130. 

131. 

132. 

-222-

Heinonen, 0. P., Slone, Dennis and Shapiro, Samuel, 
Birth ·n·efe.ct·s· a·nd Dru·gs· ·in p·regnancy, Publishing Sciences 
Group Inc., Massachussetts 1977. 

Upton, Patrick, ".Education and -Training'' in Proce·edings ~£ 
the se·c·on·d· Worksh·o · · on Human Nu·tri tion organised by the 
Medical Research Council An Foras Taluntais Joint Steering 
Committee on Human Nutrition, Galway, . 1981, pp. 28-33. · 

Conservation Society of Britain: Lead or Health- A !Review 
of Contemporary Lead Pollution and a Comme.ntary on 
H. M. Gover~rnent Workin Pa·rt Re or·t 'Lead and Health' 
prepare y D. Bryce-Smi·t , Pro essor of C emistry, Un1v~rsity 
of Reading and R. Stephens, Reader in Chemistry, Univers1ty 
of .Birmingham and published by The Conservation Society Ltd., 
12a, Guildford Street, Chertsey, Surrey, KT16 9QB 
2nd edition 1981. · 

Idem., p. 37 .. 

134. Department of Health and Social Security, Lead and Health -
The Re ort of the a DHSS Workin Party on Lead in the 
Envirohmertt under t · e C airmariship of Professor Lawt er. 
HMSO London 1980 (commonly known as the Lawtfier Report 1980). , 

135. Idem., p. 4·2. 

136. Bryce-Smith, D., Deshpande, R. R., Hughes, J., and Waldron, H.A., 
"Lead and Cadmium Levels in Stillbirths'', Lancet, ~lay 2 8, 19 7 7, 
p. 1159 . 

• 

137. Bryce-Smith, D. and Stephens, R. - · Conservation Society Report 
1981, op. cit., p. 73. 

138. D.H.S.S. Report, Lead and Health under the Chairmanship of 
Professor · Lawther 1980, op. cit., p. 65. 

139. Bryce-Smith, D. and Stephens, R., Conservation Soci~~y Repor~ 
1981, op. cit., p. 73-74. 

140. Idem., p. 74, cf. Moore, M. R., ~roccedings 9£ the Sfmposium. 
"Toxic Effects of Environmental Lead" ·The Conservat1on ' 
Society, London 1979, p. 15. 

141. Bryce-Smith, D. and Stephens, R., Conservation Society (London) 
Report, op. cit., p. 69. cf. Cahill, D. F. (and 8 co·-authors) 
Proceedings of Symposium on Biological Effects of Low-Level 
Radiation. International Atomic Energy Agency, Vienna, 1976, 
Vol. 2, p. 65. . 

142. Bryce-Smith, D. and Stephens, R., Conservation Society 
(Londo·n) Rep·ort, op. ci t. , p. 70. 

143. Idem. 

144. Idem., p. 69. 

145. Idem., p • . 70. 



-223-

146. Idem. 

147. D.H.S.S. Re ort L·e·ad and He·alth under the Chairmanship of 
Pro es·s·o·r · ·Lawt· er 1980, op. cit., Chapter 7, p. 59-80. 

148. Bryce-Smith, D. and Stephens., R., Conservation Society 
(London) Report, op. cit., p. 14. 

149. Idem., p. 66-67. 

150. Idem., cf. Lancranjan, I., Popescu, H. I., Gavanesan, 0., 
·Klepsch, I. and .Serbanescu, M., Archives of Environmental 
·Health 1975, 30, p. 396. 

151 . . Bryce-Smith, D~ and Stephens, R., Con~ervation Socie~y 
(London) Report, op. cit., p~ 67, cf. Der, R., Fahii, Z., 
Yousef, M. and Fahim, M., Res. Comm. in Chem. Path. and 
Pharmacal., 1976, 14, p. 689. 

152. Bryce-Srnith, D. and Stephens, R., Conservation Society (London) 
Report, op. cit., p. 67. 

153. Idem., p. 66. 

154. Idem., p. 68. 

155. D.H.S.S. Report Lead and Health under Chairmanship of 
Professor L~wther, op. cit., p. 52, p. SS and p. 83. 

156. Bryce-Smith, D. and Stephens, R., Conservation Society (London) 
Report, op. cit., p. 35. · 

157. D.H.S.S. ~eport on Lead and Health (1980) under Chairmanship 
of Professor Lalvthe·r, op. ci·t., p. 84. 

158. Bryce-Smith, D. and Stephens, R., Conseryation Society 
(London) Report, op. cit., p. 21. 

159. Idem. 

160. Idem. 

161. Idem. 

162. Idem., p . . 19 cf. Tjell, J. C., Hovmand and Mosback, H., 
Nature, 1979, 280, 425. 

163. Department of Health- personal communication,September 1981. 

164. Bryce-Smith, D. and Stephens, R., Conservati.on Society (London) 
Report, . op. cit., p. 79. 



-224-

CHAPTER 6 

1. Hanshaw, J. B. and Dudgeon, J. A. , · vi·ra·l Dise·ase s of the 
· ·Fetu·s ·an·d· ·Newb·o·rn, \V. B. Saunders Company, London,l978. 

2 • I de m. , p. 6 . 

3. Idem., p .• 3. 

4. Idem., p. 25 . 
• 

5. Idem., p. 26. 

6. Idem., p. 22. 

7 • I de m. , p. 6 2 • 

8. Idem., p. 63. 

9. I de m. , p. 6 6. 

10. Department of Health, Statistical Information Relevant .to the 
Health Services, 1980, Stationary Office, G.P.O. Arcade, 
Dublin. 1. · · 

11. Hillary, Irene ·B., "Rubella in the Republic of Ireland", 
Pos~graduate Medical Journal, July 1972, pp. 18-22, 
Table B6, 'p. 21. 

12. Rowlands, D. F. and Gatherer, A., The Medical Officer, 1970, 
123, p. 205. 

13. Hanshaw, J. B., and Dudgeon, J. A., op. cit., p. 101 . 
• 

14. Stern, H., Discussion Intrauterine Infections Ciba Foundat~on 
Symposium 10 (new series), Amsterdam, Associated Scientific 
Publishers, 1973, pp. 32-43. 

15. Hansha\v, J. B., "Congenital Cytomegalovirus Infection" 
New England Journal of Medicine, 288: 1406-1407, 1973. 

16. Hanshaw, J. B. and Pudgeon, J. A., op. cit., p. 114 • . 

17. Idem., p. 115. 

18. Hanshaw, J. B. and Dudgeon, J. A., op. cit., p. 125. 

19. Idem. 

20. Idem., p. 102. 

21. Idem. 

22. Hanshaw, J. B. and Dudgeon, J. A., op. cit., p. 108. 

23. Idem., p. 101. 

24. Idem., p. 332. 



·- 2 2 5-

24. Idem., p. 332. 

25. Article entitled "UCD to Undertake Antenatal Study on 
Viral Infections Leading to Handicaps",' Irish Medical Times, 
Vol. 15, No. 33, August 21, 1981, p. 1. 

CHAPTER 7 

1. Kal is zer, Michae 1 and Kidd, ?vlervyn, "The Influence of 
.Accessability on Attendance at Antenatal Clinics", 
Journal of The Irish Medical As-sociation, February 
Vol. 73, No. 2, pp. 82-86 • . 

• 1n 
1980, 

2. Simpson, Hazel and Walker, G., ''When Do Pregnant \~omen Attend 
1 For Antenatal Care" in British Medical Journal, July 12, 1980 

pp. 104-7. 

3. Idem. 

4. Chng, P. K., Hall, Marion, H., and MacGillivray, I. 
An Audit of Antenatal Care: the Value of the First Antenatal 
Visit in the British Medical Journal, November 1, 1980, 
Vol. 281, pp. 1184-86. 

5. Idem. 

6. McKinlay, J. B. , ''The New Latecomers for An ten a tal Care'' in 
British Journal of .Prev·entive and Social Medicine 1970, 
2 4' pp. 52-57. 

7. Idem. 

8. O'Brien, Maureen and Smith, Chri-stopher, ''Womens' Views and 
Experiences of Antenatal Care'' in· ·pr·acti tioner, February. 1981, 
Vol. 255, pp. 123-125. 

9. Idem. 

10. · Idem. 

11. Kaliszer, Michael and Kidd, Mervyn, art. cit. 

12. Idem. 

13. Idem. 

14. Idem. 

15. Idem. 

16. Kaliszer, Michael - personal communication September 1981 • 
• 
I 

17. Kaliszer, Michael and Kidd, Mervyn, art. cit. 



... 

-226-

18. Idem. 

19. Chng, P. K., Hall, Marion H., and MacGillivray, I., art. cit. 

20. Thomson, A . . M., Billiwicz, W. Z., and Hytten, F. E., 
"The Assessment .of Fetal Gro\vth" in Jour·nal of· Obstetric,s 
and Gynae·col·og)" ·o·f · 'th·e' ·B·r ·it'i 'sh' ca·mmonlie·al·th 1968, 75: 903-16. 

21. Chng, P. K., Hall, Marion H. and MacGillivray, I., art. cit. 

22. Idem. 

23. ·wynn, Margaret ~nd Wynn, Arthur, Prevention o.f Handica and 
the Health of Wom·en, Routledge an Keegan Paul 1979. 

24. Idem., p. 168. 

, 25. Idem., ~ p. 170. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

Valvanne, ·L., "Introduction to the Objectives of Maternity 
Health Care" in Joint Finland - ICC International Study, 
Family Health Services in Rural Areas, National Board of Health, 
Helsinki, quoted in lVynn and \Vynn, op. cit., p. 169. 

Wynn, Margaret and Wynn, Arthur, op. cit., p. 169. 

Idem. 

Idem. 

Idem. 

Idem. 

Wynn, Margaret and Wynn, Arthur, Prevention of Handi~a~ of 
Perinatal Origin - An introduction to French policy an 
legislation, Foundation ~ for Education and Research in 
Childbearing, London 1976, p. 17. · 

33. Chalmers, lain, Oakley, Ann and .McFarlane, Aidan, ''Perinatal 
Health Services: An Immodest Proposal", in the British 
Medjcal Journal, March 22, 1980, p. 842-4. 

34. Shortt Report: Second Re ort From The Social Services Committee 
On Perinatal An Neonatal Mortal1ty un er t e C airmans ip of 
Mrs. Renee Shortt. HMSO London, 1'980, pp. 131-2. 

35. Wynn, Margaret and Wynn, Arthur, Prevention of Handi~ap a~d 
the Hea,lth of Women, op. cit., 1979, p. 164. 

36. Idem., p. 162. 

37. Idem., p. 164. 

38. Hall, Marion H., Chng. P. K. and MacGillivray, I., "Is Routine 
Antenatal Care l\'orthwhile'' in the L·an·cet, July 12, 1980, 
pp. 78-80. 



-227-

39. Idem. 

40. Idem. 

41. World Health Organisation - Risk Approach for Maternal and 
Child Health Care, lVHO Offset Pub-1 ication No. 39, Geneva 1970 •· 

42. Idem. 

4 3. \Vynn, Margaret and \'fynn, Arthur, "Look Before You' re Born'' 
in New .Society, 22 November 1979, pp. 433-4 . 

• 

44. British Births Survey 1970 - A Survey Under The Joint Auspices 
of the National Birthday Trust. Fund and the Royal College of 
Obstetricians and Gynaecologists; Volume 2 O~stetric Care. 
Heinnemann Medical Books London .1978, p. 263. 

45. Chng., P. K., Hall, Marion H. and MacGillivray, I., art. cit. 

46. Reid, M. E. and Mcllwaine,. G. M., "Consumer Opinion of a 
Hospital Antenatal Clinic" in so·c·ial Science and Medicine, 
Volume 14A, pp. 363-68. 

4 7. Idem. 

48. Idem. 

49. O'Brien, Maureen and Smith, Christopher, art. cit. 

SO. Hibbard, B. M., Robinson, J. 0., Pearson, J. F., Rosen, M., 
and Taylor, A., "The Effectiveness of Antenatal Education'' 
in Heal.th Education Council Journal 1979, Vol. 38, No. 2 
pp. 39-46. 

51. Idem. 

52. Idem. 

53. Chamberlain, G.V.P., Antenatal Education in Midwife, Health 
Visitor and Comrnu~i ty Nurse, September 19 7 5, . Vol. 11, · · 
pp. 289-92. 

54. Hibbard et al., art. cit. 

55. Perkins, Elizabeth .R., "The Pattern of l~omen' s Attendances 

• 

at Antenatal Classes: Is This Good Enough? in Health Education 
Council Journal, 1980, Vol. 39, No. 1, pp. 3-9. 

56. Idem. 

57 • . _ De_p~~~~~~t _of -~~~lth, ·st·atis·t ·i.c.al ·Info._rma.t.iori Relev~nt to 
the Health $ervices, Dublin Stationary, Government Publications, 
G.P.O. Arcade, Dublin 1, Tabie G14·, p.63. 

58. Wynn, Margaret and Wynn, Arthur, Prevention of Handicap ~nd 
the Health of Women, op. cit., p. 169. 

59. Idem., p. 171. 



-228-

60. Comhairle na nOspideal - Development of Hospital Maternitr 
Services - discussion document May 1976, p. 12. ------

61. Idem., p. 13. 

62. Idem. 

63. British Paediatric Association/Royal College of Obstetricians 
Liaison Committee - Report on Recommendations for the 
Im rovement of Infant C~re Durin · the Perinatal Period - 1978. 
Availa e rorn t e Brtt1s ae 1atr1c Assoc1at1on . 

• 

64. Wynn, Margaret and Wynn, Arthur, Prevention of Handicap of 
Perinatal Origin - an introduction to French Policy and 
~egislation- op. cit., Table 5, p. 9. 

65. Idem, p. 10. 

66. Idem. 

67. Pierre, M. T., ''French Programme · for Perinatal Medicine'' 
- paper delivered at La Sante Publique et. le·s premieres a~nees 
de la vie - Deuxieme· seminaire sur les politiques de 

0 

sant~ 
October 1979 
and presented in Appendix D of this study. 

68. Idem., p. 3. 

69. Idem., p. 2. 

70. Levy, Emile,"The French Experience of the Economic Approach 
to Decision Making in the Area of Perinatal Medicine"
paper delivered at 

and presented in Appendix E. of this report. 

71 • . Chapalain, M. T., "Perinatality: · French Cost-Benefit Studies 
and Decisions on Handicap and Prevention''in Major Me~tal 
Handica : Methods and Costs of Prevention Ciba Foundation 
Symposium 59 new ser1as . Elsevier, HOlland, 1978, pp.193~203. 

72. Idem., p. 203. 

73. Idem. 

74. Wynn, Margaret and Wynn, Arthur, Prevention of Hand~caa 
Perinatal Ori in - an Introduction to French Polic an 
Legisla~ion, Foundation for Educat1on an Research in 
.Childbearing, London 1976. 

of 
5 

7 5. Davies, Pamela, "Perinatal Mortality'' in Archives of Diseases 
of Childhood, 1980, SS, pp. 833-837. 

76. Shortt Report, op. cit. 

77. Bri.tJsh paedidatric Ass9ciatiori and Roral College of 
· · ·ob·s·t ·e·t ·r ·i ·c·i ··a·n·s ·a·n·d· EG·y·n·a·e·c·o·l ·og·i ·s·t ·s· ·L·i ·a·i ·s·a·n· ·ca·rnnl'ift.t :ee Repor~· 

1975, op. cit., p. 7. · 
0 



-229-

78. Chalmers, lain, Oakley, Ann and MacFarlane, Aidan, art. cit. 

79. Idem. 

80. Kirke, Peadar, "Perinatal and Infant Mortality in Ireland 
and Selected Counctries: Variations in Underlying Factors", 
Journal of the Irish Medical Association, August 1981, 
Vo 1 •. 7 4 , . No • 8 , pp • 2 21-4 • 

81. Shortt Report, op. cit., paragraph 42, p. 20. 
I • 

82. -Idem., paragraph 44, p. 20. 

83. Department of Health and Social Security - Reply to the 
Second Report ·fr·a·m t "he ·sa·cia·l ·s·e·r ·vi.ce·s co·mmi·t·t·ee ·a·n· ·Perinatal 
·an'd 'N'e"o"n"c.I."t 'a'l ' Mo'r "t 'a'l 'i 'ty, Cmnd. 8084 HMSO London 1980. a 

u 

Appendix II, pp. 75-79. 



• 

. APPENDIX B 

• 

• 



' 
' 

' ' 

' ' 

... - .... _ .... ·-· ~ ........ 
1 : 

NAM:: A\!D _ ____ -····-------· 

f ' 
'L' ' ' • ~; o "L I I ! I I I AODR FSS OF _ _ ... _ ._-· - ___ _ 

1•· ~ANT .. ... r-

OA lE OF BiRTH: 

IF MULTIPLE 91RTH 

12! I I I i i l 
0 

ORDER OF BIRTH No. 01s at 013 

zoO 3 = l : 1 ,';la le= 1, FemJ:: = 2. lnd':ltermina:e = 31 
0 

:; :;rH 1/JEIGHT: 21! I I I ]crw.•v.:os 

:: ~'liOD OF GEST;.. TION 25CTI WEEKS 

Ft..THER 

:0 L.L ii:AME AND ADDRESS ________________ _ 

_______ cou~~TY 

: :Cvf'ATION -----~--------------

:\lOTH ER 

:.. ., "' ::> ;:: s s - -~ .. ·- _________________ _,_ __ _ 
-----~COUNTY --------- JICD 

:::..:, lE OF BIRTH: :nl I I I I I I 
·:.:,~IT AL STATUS P;1arried = 1, Singie = 2, 

Widowed= 3. O:hat = .;: 

I 
I 

I 
I 
I 

I 
I 

I 

I 

I 

).:.. TE OF MARRIAGE 
. 

::-'- T:O OF LAST s:RTH: 

·. J OF PnEVIOlJS Li'IE BIRTHS 

4Ul I I I I I I 
46=! =I =i =I :1 =1=1 

52ITJ I 
~eo 1 

seOJ I 
·.::; Or PREVIOUS Cn:LQRE~• STILL LIV!~~G 

·.C. OF PREVIOUS STiLL BIRTHS 
. I 

ss CD ', 'J . OF PREViOUS .:.90RTIO~JS 

?cR!NATAL DEATH 

-·.·:::: oc: o;::A~,. )..l ;t:~r.v \:.,~natal= 1 L"t" FP•al = 21 ' - ' .._ I~ · - - · I . ~ ........ .. ' ' .;J.., .... 

.'! ..:.s AUTOPSY P :0'1 FOR.',1c0 (Yes= 1. No= 2l 

~. '3E t..l DEA iH 

=_c..::e OF DEATH _ _____________ _ 

; !...rD, DID DEATH OCCUR BcfOnE LA30UR I1J 

DURI~~G LABOUR 12J 

------------------------·-----------------------
CAUSE OF DEATH 

. ' :4:\ DISEASE OR CONDITiON IN FETUS OR INFANT_ ______ __ 

.. - ·····---··-- ···---- - ------------;::::;:::;::;:::::; 
_________________ eJI I I I I 

OTH:OR DiSEASE S Oi'l CONDITIO•\JS iii FETUS OR INFANT ___ _ _ 

.. ------- .. . --· -- ·-- --·--- · · - ~~---~------ -·-- - -
---·-·- .. ... ... . ____ -- -------- 73[ I I I I 

HOSP:TAL ---- ... ____ ___ ·---·--

• 

0 

THIS SECTION TO BE COt-!PLETED BY THE REGISTRAR OF 

BIRTHS ONLY 

DATE OF REGISTRATION -------------

. ENTRY NO . . IN REGISTER _______________ _ 

I 
I 0 

I ' 

I REGISTRAR'S 
I 
' ' STAMP I I I 

I 
' 

SIGNATURE Or REGISTRAR OF BIRTHS 

·----------------------~·------------

The Registr::~r 'should check that this return pertains to a !ive bir 

enter the app~op6ate da:ails in the Register and thiln ~orward the fo . 

• to t'-•e Central Statis!ica! Office . 

Where a iat;) fetal de<Jth 1s indicated, the Re.:;istrar of Births shm 

fo:v-:iJ:d :he iorm directly to the Centra: Statist!cs Oifice. 

• 

0 

·-- ···--'-----··-·-----------------'------·-·-----------------
DATE 



• 
..... 
• • ·' . . I 

• 

• 

1. . P£~:C1AT.\L ~T.UJTY RATE 

. 

-
-

Liva · Late Fetal .Early :Neonatal Perinatal 
Birtha Deaths Deaths Mortality Rate 

. 

' ~ . . . . 
. -

"' ' .. 
. • 
• . •• 

. • 

TOTAL 4076 47 . 22 16.7 . 
. 

• . 

2 .. DISTRIBUTION 07 BIRTH \oJEIOHTS B"! OU'1COHE: OF PRZG."fAI~C1 

• 

. 
. 

. 

. • Liv;! Lat~ Fetal '£arl;r Neonatal Perinntal 
iraoti:n~a Births Daatha Deatha Mortality Rate 

. 
. . 

- . . 
.< 500 1 ( .02) 0 1 ~4~5) 1000.0 

00 - 1000 7 t .21) 3 t6.4) 3 tl3.6) 600.0 
• 

• . 

01 - 1500 11 t-3) 9 \19.1) 4 t18.2) 650.0 •• 

01 - 2000 28 (.1) 6 tl2.7) 3 ll3.6) 26tt.7 . 

01 - 2500 96 {2.3) 8 ll7.0) . 2 (9.1} 96.1 t• 
. 

01 - 3000 485 lll.9) 5 tl0.6) 0 0 10.2 . 
. -

)1 - 3500 1385 \33.9) 7 (14.9) 2 t 9.1) 6.5 . 
• 1370 l33.6} 3 (6.4) 0 0 2.2 

)1 - 4000 
• 

• 

~ 4000 640 t 15.7) 3 t6.4) 1 t 4~5.·) 6.2 
. . . . - • . • 

. ' 

t StRted 53 ( 1.3) 3 {6.4) 6 l27.3j 160.7 . 
• 

. 

• • • 

roT:\L 4076 47 22 16.7 

.. 

• 



Weei-:s 

• 

20 

20-24 

25-29 

3" ~· v-)4 

35-40 

> 40 

' 
f1ot Stated 

rrr'~!'AL 
.LV4 

~1/0':Jstet. 

·-,] ··t-
.ed . 

ated 

T 
• -.J 

• 

~. P~IOD Or' GF-STf,TION DY OUTCOME Or PREt}NA1:CY 
~-----------------------------------------• ' I 

I 
I 
I 
I 
I 

I 
r 
I 

I 

I 
I 
• 
j 

Live Ilo te Fetal Early l~eonntnt 
I Births Deaths Deaths \ 

. \ 
I 
I 
\ 

' I 
• I 

1 

0 0 
. I 

0 I . 
' -
I . . 

5 ( .1) . 1 (2.1) 4 {18.2) 

• 17 l.4J 3 (6.4) 6 { 27. 3) 

48 (1.2) 10 l21.3J 5 t 22.7} 
• 

2979 . (73.1) 29 {61.7) 6 { 27 .) ) 

1016 {24.9) 4 tB.5) l {4~5) 

11 ( • 2) . 0 o . . 

4076 47 22 
I 

. . 

4. TYPE OF Al~T&'lATAL C~'\RE BY OUTCOHJ: OF PREGNANCY 

• . 

• 
• 

Live Late Fetal E~ r ly N eonfl .tn l 
Births Deaths Death5 -

. 

1947 {a7.7) 24 (51.0) 11 \50.0) 

468 (11.5) 5 tlO.b} l ( 4.5) 

1556 (38.2) 16 \34.0) 9 t40.9) 

13 {.3) 1 .... \2.1) 0 

92 (2.2) 1 \2.1) 1 { 4.5) 

4076 47 22 

• 

• 

I , 
I 
I • 

I 
I . 

, 

. 

' .'' i . . 

• 

• • 

. •• 

. ~ 

Perinotnl 
t~ortnli ty Rnte 

0 

833 ._0 
. 

450.0 . 

2·-A 6 ) ..... . 
11.6 

4.9 

. 0 - .... ... 

1&.7 

. 

·' 

. -- ---

·Perintrll 
~'or t:t 1 it v H( ... n t. ~' 

-

17.7 
• • 

12.7 

15.9 

71.4 

21.5 
-- ---.. 

• 

16.7 
. 

• 



• 

• 
• I • 

• 

CJ. TIHE OF FIRST VISIT TO DC<::TOR BY OUrCOHE 0? PREGH.t\NCY .. 
• 

I 

';:/ e eka 
Live Late Fetal Early Neonatal Perin11tal 

Births Deaths Deaths Hortality Rate 

I 

0-8 • 666 (16.3) 6 (12.f!.l . 3 t ]3.6) 
I 13.4 ' I • . . 

' ' 

9-16 1338 t32.8) . 12 (25.5) 4 { 18.2) 11.8 
. 

. 

17-24 5113 tl3-3) 11 (23.4) . 3 tl3 .6) 25.} 
• 

250 {6.1) 2 (4.2) ( 9.1) 15.9 . 

25-32 2 
• 

33-40 78 {1.9) 2 {4.2) 0 ~5.0 
• 

• 

/40 3 ( .07) 0 0 0 

Not Stated 1197 (29.4) 14 (29.8) 10 (45.4) 19.8 . 

. 

TOTAL 4076 47 22 16.7 
• 

. 
. . . 

' 
6. PARITY BY OUTCOME OF PREGNANCY 

Live Late Fetal Early Neonatal Perinatal 
Births Deaths Deaths Mortality Rat . e 

• . 
. 

. 
• • 

0 • 
1142 (28.C) 17 {36.2) 6 {27 .3) 19.8 

-
1 1146 (2A.l) 6 (12.P) 5 (22.7) 1).5 

2 784 (lt1.?l 9 (19.1) 5 ( 22.7) 1'7 6 . 
4 I o 

. 

3 !=; !"\ 9 ''-• {1?.5) 4 (q.c;) . (9.1) 
• . 

2 11.7 
• . • 

4 ~P.') (6 •. '3) 6 (12.8) 2 ( 9.1} ?fl.O 

5 ,_9 
.1 j (3.<1) 3 (6.4) 0 • 21.1 

. 

6 6?. (l.t:;) 2 ( tl • 2) 1 {4.5) tt6.9 

7-+ 111 (2.7) 0 0 () 

Not Stated 
3 (.07) 0 1 (4.5) 333.3 

• 

'l'OTAL 4076 47 22 16.7 
·-. 

• 



-
• 

• 
• 

• 

7. MATERNAL AGE BY OUTCOHE OF PREGWJJCY 

"Years · Live Late Fetal F.arly Neonabl Perinatal 
• 

Births Deaths Deaths Mortality Rate 

<20 • 160 l3 0 9) 2 t<1.2) {4.5) 
. 

1A.5 1 
2Q.;-24 . 861 {21.1) 10 t 21.3) 7 l3LP) 19.5 .... 
25-29 • 1301 \31.9. 14 { 29 .A) 8 {36.3) 16.7 

' 

30-34- {25.?) ( 14.9) (1R.2) 10.6 
. 

1027 7 4 
• 

35-39 532 { 13 .0) 8 (17.0) 1 {4.5) 16.6 
. 

. 

40+ 132 { 3.?) 2 {4.2) 1 {4.5} . 22.4 
• -·- .., !;,t., • 

Not Stated : 6 'l: (1 t::) . . - ' 
.1 {P.I)) (I 57.8 

TOTAL 4076 !:7 22 1&.7 
' 

• 

8. ME'l'HOD OF DELIV.t:HY BY OUTCOME OF PREGNANCY 
• 

• 

• 

• ·-
. 

• . 
Live • Lete Fetal Early Neonatal Perinatal 

• 

Birtho Deaths Deaths Nortality Rate 
\ • • . . • • 

• 
' -

Spontaneous 3283 {80.5) 33 {10.2) 13 l59.1} 13.9 
' • 

Breech 80 {1.9) 9 (19.1) l l4.5} ll2.3 
• 

Forceps 436 (10. 7) 1 {2.1) 1 (4.5) 4.6 

Vacuu~ 

Extraction 'l:4 
./ { 0 8) 0 0 

Coesarean 
(5.6) {(").')) 6 ( 27. ~) Section 229 4 4?.9 

. 

Not Stated 14. (. '3) 0 1 ttt.t:J 71.t1 
. 

' 

• 

TOTAL 4076 47 22 • 16.7 



9· 0 

Labour Induced 

Labour not 
Induced 

. 

Not Stated 

TOTAL 
• 

' 

• \ 

10. 

' 

Hceusc ita t ior. 
Required 

ResuscitAtion 
not required 

Not Stnted 

TCT!1I. 

. 

T''"'rru·"',.,.l IO'' -l1J.) V ~'1 OF 

• 

Live 
Births 

778 \l}.l) 

3274 (8C.3) 

. 

2<1- \ • 6) 

. 

4076 

• 

LABOUR BY OUTCC~ffi OF PRr:CJN.PllCY 

Late Fetal Early Neonatal 
Deaths Deatha 

' 

5 ll0.6) 1 (4.5) . 

42 \89.4) 20 t90.9) 

0 1 \4. 5J 

47 22 

• 

• 

• 

0 

. . 
• 

0 • 
• 

-
• 

RE~USCI'!'ATIO?l BY. OUTCOME OF PREGNA1iCY 
• 

Live Late Fetal Early Neonntal 
BirthE> Deaths D~atha 

,-~ .. c. - ~ (3.?) 0 2 ( 9.1) 

• 

3915 (('.~ ,..,, 
\ ...... • V I 411. ~(!3.5) 19 ( s:>6. t1 ) 

::'0 r ~' ~ (J;,,1\ , l~c::' ' ' . ' .. . ' ' \ •! • '1 • -' ' ' -

!.(:'76 ·!7 
~.., 

~- £ -

. 

I 
' 

' ' 
I 
I 
' 
I 
' ' 

Perir.atal 
Mortality Rate 

• 

7.7 

18.7 
' 

41.'/ 

H.7 

' ' ' 
' 

' 

• 

PerinRtal 

• 

• 

• 

Mortality Rntf' 

15.1 

• 

15.9 

1 ?5 .(I 
-· ,. -~ .•. 

1C..7 

---- -----·-

• 



• 

• 

• 

• • 

11. USE OF 1\NALGESICS BY OUTCOf1.·8 OF PREGNANCY 

. 

Live Late Fetal EArly fTeonatal 
Births Dea ~ths DeRths 

• 

GenerRl 278 (6.8) 3 (6.4) 5 (22.7) 
• 

Epidural 270 (6.6) .3 (6.4) 0 

Pethidine 2142 (52.5) 19 (40.4) 8 ~6.4) 
. 

Morphia . 

9 (.2) 
. 

0 0 • 

J,ocnl 80 (1.9) 1 . (2.1) . 1 {4.5) 

{11.3) 
• 

OthPr 463 6 . (12.8) 2 (9.1) ' : 

. 

?lone 813 (19.9) 14 
. 

(29.8) (22.7) 5 
. 

Not Stated 21 (. 5) 1 (2.1) 1 l4.5) . • 

• • 
• 

• • 
• 

• • .. 
' 

TOTAL 4076 47 22 
~ 

I 

• 

I 

I 
I 
t 

\ 

\ 

\ 
I 
I 

Peri nn ta 1 

-

• 

~orta 1 i ty Rate 

2R.5 . 

10.9 
• 

·12. 5 

0 . 

24.7 

17.0 

23.0 . 

90.9 
. . . 

• • 
' 

16.7 . . 

• 

• 

. . 



• 

• 

• 

1? • . USS OF OXYTOSIGS BY OT!T';O~l-~ Or., FRF~GfJA1:CY 

• 

• 

Live LAte Fe ta 1 BR rly Neona ta 1 Perinatal 
Births Deaths Denths Mortality RatE. 

. 
• 

0 . . 

Oxytocics used 920 (24.0) 5 (10.6) 
., 

0 5.1 • . 
. . 

• 

·Oxytocics not 
used ·3073 (75.4) 42 (89.4) 21 {95.4) 17.0 

. 

liot Stated 
... 

23 (. 5 ). 0 1 (4.5) 43.5 
. • 

. 
. 

0 

TOTAL 4076 47 22 • 16.7 
' . 

. 

• 

13. BIRTH ATTS!:DANT BY OUTCO~~ OF PRSGtiAifCY 

• 

• 

I.ive LPte Fetal 
-· 

Early ?T~ona tal Perinatal 
0 

. Births Deaths 
. 

DePths Mortality Rate 
. 

I • . 

t • 
PhysiciRn 2260 ( 5~. 4: 32 { 6 ~ .~1 ,l 17 (77.3) 21.4 .. 

. 
Jl idwi r~ 177~ ( 4 7: • . $ 15 \31.9) 4 {lr:l.2) 10.6 . 

Other . ' 0 
• 

20- { • 51 0 0 
• 

riot Statf:'d . 

18 ( • . 1 ) 0 1 (1..5) 52.6 . . . 
• - .. -• 

Total t1C76 47 22 16.7 
. 



0 

. -

. 

• 

Total 
. 

. 

0 

. • 

I • 

Total 

• I 

• 

• 
• 

.. 

. 
. 

. 
. 

'Booked Unbooked Not Stll ted Total 

. 

. 3·S32. (n2 n· 
~ • 0 - , 285 '( 6. 9) • 6 ( .1) 4123 

. 

15. Mother's Imrr!.l!nity t.o R•Jbella 

Irorr.une 

2671 
. {64.8) . . 

-
------~--------~-------~~~----~ 

rro t Irr~une Not Known Not Stnted Tolnl 
0 

-------~-~------~--------~-~.--~-----

3 1080 14 

6) (7. 
5A 

(1.4) • 

------------------~----------~------• 

, 

I 



• 

• 

16 • Ti~e of LA~~ Fetnl Denth 

-
Before Labour During Labour Hot 

- -

-
-

Total 26(55.3) 11 ( 23.4) 10 

• 

• 

17 .• LAT8 Fl'.:TAL DS/,THS (POST PORTEHS} 
• 

• Post ~Tortem No Post }!ortem Not 

• 
• 

• 

• 
• 

To t8l 20 
~ \61.7) 13 t27.6) 5 

- I • • 

• • 

• • 

• 

-

Stated 

. 

( 21.3) 

3ta ted 
-

• 

(lC.6) 
-

• 

• 

• 
• • 
• 

I 
I 

' ' ' 

. I 
• 
• 

I • • 

I 

' j 
I 
; 
• 
I 

I 
' I 

I 
' I 

' 
' 

1 To tn 1 

47 

-

Totnl 

• 

47 

-

-

• 



l'!om pl e led 

• . 

- . 
• 

' 

• • Total .. 

• 

• 

• 

• 

·Total 
• 

I 

.. . -

• 

• 

. . - . 

18 • 

• 

DAys 

. 
~ 

• 

. . . 

• 

EARLY ~:F;OHATAI. I>F:f.'l'HS ~AG;:;; OF 

<1 1 2 3 

12 4 3 1 

-

• 

DRCEASr:D) 
• 

4-6 
liot 

Stated 

1 1 

• 

19 • EARLY NF;OUATAL DF.ATHS POST ~(~ORTE~!S 

Post }tort~m No Po3t }!ortem Not Stated 

-. 

15 .( 6~. 2} 3 (13.6) 4 (18.2) 
. 

~ 

• • • 

• 

• 

• 

Totnl 

' 

22 

Total 

. . 

22 
. 

• 

. -



-

2.9 • Tn•o '='.:>tol r nn'"-...,r _ .. !...1 .... • C!'l .. ~~ 
- r . lt.~ ... 

l.J . • . ,_. • - CJ 

Vain firc~se or Corjition 

• Abrupt·,' ~.0xw 

Post !·:~ turi ty 
Rh. Isoi:-:-::;•Jnization 
AnencP.r.h"lY 

' 
~ultiole Ano~alies 
• • 

Intr~1~trine Anoxia 

• 

Anencephaly and S:<o:nt:halus 
Hacerated 
Antepartu~ Death with 

:raceration 
• 

Antepartu;n Asphy:da 
• " Anc:x1a 

Prolapsed Cord 
• 

Abruntio Placenta 
• • 

Anoxia 
Placental Insufficiency 
Pre111aturi ty 
Sever~ 'I'oxaeC!ia 
Cord around the neck 

Down's Sync::-ome 
• 

• 

Not Stat8d 

• 

of 

• 

Dcn..th 
I 

Cth r Dl·.··.ease3 or Condition .P. 

D. \., '-' 
18~.,;8-.l.C 

• 
• 

r·:other 

• 

Cover~d in yel1o~ Brown 
t,•e conh:u: 

Hare-li~, Cleft Pelnt~ 

21. ~arly Neonet8l raaths - Cause of Death 

~ain Dise!se or Condition 

Yultiplc Ano~alies 
• 

PrernP.t•,ri ty 
Prematurity 
Prec:dturi t:; · 

• 

Hyaline ~e~brane Disease 
~~iscarriage 

Sirenor.:elu.s 
Polycystic Kidneys 
Respirotory Distress 

Synd -rcr1e 
Respira tor:r and Cardiac 

Failure 
Spina ~ifida 
Cerebral ')?derca 

ut'lsor.-~-''''' +y Syr.d,..o-p (, A ........ .1,. "" I ... 1-,... 

Pulconary ~!y}:Oplasia 

f. ne nee (he:>.:!. y 

Other Diseases of Condition 

Asphyxia 1ieonatorur:t 
Respiratory-Distress 

Syndro:::e 

• 

Firth Asphyxict, Soall for 
dates 

P"rerra turi ty, •r:r!lonn t~e~ia 
Down's Syndro~e, rerforatcd 

Powel 

To tel 

r:tmC.er of cases 

• 

1 
1 
1 
3 
1 
8 
1 
2 

1 
3 
2 
1 
3 
3 
1 
1 
1 

1 
1 

• 

11 
• 

47 

1 
r. 
1 

1 
1 
1 
1 
1 

1 

1 
1 

1 
1 

1 
1 

22 

• 

• 

• 

• 

• 

• 

• 
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NOTIFICATION 0}~ BIHTHS :JCHEME 

HOSPITAL CODES 
• 

101 National Ha terni ty Hospital, Dublin 

102 Coo~be, Dublin 
•. Rotunda, Dublin 
• 

St. Jaces•s Dublin 

103 

104 

105 Mount Cazruel, Dublin 

107 Athy District, Hospital 

108 Stella Maris RH Dublin • 

• 

Mullingar County Hospital 

Athlone District Hospit~l. 

201 

202 

20-. ) 

204 

207 

Mount Carmel District Hospital, Longford 

St. Gerard's Nursing Home, Lon?ford 

Tullamore County Hospital. 

208 Birr District Hospital. 

301 Licerick R9gi ·onal Maternity Hospital. 

303 Ennis County Hospital. 

304 Na:-ian h"H Lioerick. 

305 Thurles District Hospital 

306 St. Anthony's ?ill Limerick • 

308 Barrington's Hospital Limerick • 

401 
402 

405 

• 

Dundalk County Hospital. 

Drogheda Cottage Hospital. 

Y.onaghan County Hospital. 

406 Tri~ District Hospital. 
-

501 Let ter~<enny County HCispi tal. 

502 Sligo County Hospital. 

503 Lifford District Hospital. 

505 Manorha-oil ton Cou·nty Hospi. tal. 

506 Donegal District Hospital 

507 Carr.1o~a~h District Hospital 

508 

509 

• 

Dunvloe District Hosnital. . . 

Gardenhill NR, Sli~o. 

601 Wexford C0unty ffospital. 

602 Clo~~el County Hospital. 

( Nov. I 

l?O 

• 

• 

• 

• 

• 

• 

• 

• 



• 

603 Gorey Distric~ Hospital 

607 St. Joseph's za, TipperarJ'. 

611 DuP~arvan District Hospital 

613 Aut Even Nursing Home, Kilkenny. 

614 Maternity HospitGl, Carlo~. 

701 

702 

704 

705 
• 

ST. Finbarr's Rospital, Cork. 

Bon Secours Hospital, Cork. 

Vinctoria Hospital, Cork. 

Sacred Heart Home, Cork. 

• 

706 

708 

714 

715 

719 

721 

722 

725 

Bantry County Hospital. 

Castletownbere District Hosnital. 
• 

Skibbereen District Hospital. 

Youghal District Hospital. 

Cobh General Hospital 

Killarney District Hospital. 

Listo~el District Hospital. 

Cahercivean District Hospital. 

8~1 Castlebar General Hospital. 

803 Eel~ullet District Hospital • 

• 

' • 

• 

• 

• 

• 
• 

• 

• 

• 
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APPENDIX C 

Extract From ~ledico-Social Research Board 
Annual Report 1980 · 

5 (v) 

THE DUBLIN NEURAL TUBE DEFECT STUDY 

• 

• 

Neural tube defects (NTD) (mainly anencephalus and spina bifida) 
are a major cause of mortality and morbidity in infancy and because 
of the high incidence of these abnormalities in Ireland relative 
to other countries, we have a special obligation to pursue any 
possibility of reducing this great burden. There is a growing 
body of evidence suggesting that a dietary mechanism may be important 
in the aetiology of these congenital malformations and vitamin 
deficiency in the maternal diet is currently receiving much attention. 
During the year a group of Dublin doctors (Dr. I. Dal rymple, Rotunda; · · 
Dr. N. Duignan, Coombe; Professor E. Guiney, The Children's Research 
Centre, Crumlin; Dr. T. Hanratty, St. James's; Dr. D. MacDonald, 
National Maternity Hos~ital and Dr. P. Kirke, Medica-Social Research 
Board) came togethc~r to consider the evidence implicating dietary 
factors in the causation of neural tube defects (NTD) and to develop 
an appropriate research strategy. The group was joined by 
Dr. P. McCarthy, a research fellow with the National Rehabilitation 
Board, Mr. L. Daly, a stistician from University College, Dublin and 
Professor H. Elwood from Queen's University, Belfast who is an 
authority on the epidemiology of NTDs. 

After careful consideration the group has decided to conduct a trial 
of vitamin supplementation in mothers at high risk of having a baby 
with a neural tube defect in order to test rigorously the hypothesis 
that vitamins significantly reduce the risk of recurrence of the 
condition. Mothers who have had one or more babies with a neural 
tube defect are believed to have a one in twenty chance of having 
a recurrence of NTD in subsequent pregnancies. The proposal is to 
admit such mothers who intend to have another baby into the study 
and to randomize them into three groups, each of which would receive 
a particular combination of vitamins. The vitamins would be taken 
daily for at least until the date of the second missed period -
i.e., until well after the time of neural tube closure. The mothers 
would be followed until completion of the subsequent pregnancy and 
the recurrence rate of NTD will be examined in each supplemented 
group and in a group of control mothers. At the conclusion of the 
study we hope to be in a position to establish whether vitamin 
supplementation around the time of conception reduces the recurrence 
rate of NTDs and if such an effect is found, it may also be possible 
to identify which particular vitamins are responsible. 

' 
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A major constraint in a study of this nature is the difficulty of 
obtaining adequate numbers of mothers. To reach a satisfactory 
conclusion as to the efficacy of vitamin supplementation will 
require the study of about 500 mothers who previously have had one 
or more babies with a neural tube defect. Dublin is probably the 
most suitable city in the world to pursue this question firstly 
because Some 25,000 births take place each year in just .four 
hospitals (Coornbe, National Maternity Hospital, Rotunda and . 
St. James's) and secondly, because of the high incidence of neural 
tube defects (five per 1,000 in 1978) in this population. During 
the period 1970-1980 there were 247,500 births in the four· Dublin 
hospitals of whom approximately 1,480 were .NTDs. Allowing for 
those who have completed their families and non-contacts, we 
estimate that about 350 of these mothers will plan a further · 
pregnancy and will agree to take part" in the study. The remaining 
150 mothers will -be recruited prospectively from the expected 
52,000 births in the four hospitals during 1981 and 1982. We expect 
practically all of the study mothers will have completed their 

· subsequent pregnancy by the end of 1984. Thus, if all · goes according 
to plan, the results of the study would be available in early 1985. 

Dr. Peadar Kirke is the director of the project and with the other 
members of the group he is currently .involved in the· planning and 
organisation of the study. It is hoped to enter the first mothers 
into the study in mid-summer 1981. This is clearly a very large 
and ambitious project and a major effort will be required to bring 
it to a successful conclusion. The Medica-Social Research Board is 
pleased to be involved in this co-operative effort • 

... 
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APPENDIX D 

French Programme For p~·rinatal Medicine 

M. T. Pierre, Deputy Head of Medical 
Problems of Maternity and Infancy. 

Presented at the Second European Seminar on 
Health Politics, ISPRA, 23-26 October 1979 . 

. The programme is the joint result of aids to decision and manag.e
ment rnethod,of a desire to improve state planning and of a concern 
for public health common to both the government and the general 
public. · · 

A decision-aids and management method (RCB 'rationalization of 
budgetary choices') lvas strongly ·recommended and implemented by 

. the French Government at the beginning of the 1970's. 

The RCB study on perinatal medicine was used as a basis for a 
finalized perinatal programme', which adopted the same objectives 
and the same seven sub-programmes, although with certain differences. 

The final programme \vas as follows: 

Sub-programme 1 ~ Train,ing of medical staff 
' 

- creation of 49 university teaching posts in obstetrics over five 
years; 

- establishment of a fi~ld of neonatal medicine for which 24 teaching 
posts would be created. 

Sub-programme 2 - Statistics and research 
0 

- collection of information on pregnancies and deliveries; 
- analysis of data from medical advisory services for expectant 

mothers and newborn babies provided by ante- and postnatal c·linics 
in the towns and Departments (PMI - Protection Maternelle et 
Infantile). 

· sub-programme 3- Va~cination against German measles 

- young girls of 13 years of age; 
- female staff in contact with children and persons not immunized. 

Sub-programme 4 - Antenatal supervision 
' 

- intensification of antenatal supervision by means of an increase 
in the number of compulsory check-ups; 

- creation of 25 consultation and hospitalization centres for 
high-risk pregnancies (one per university hospital); · 

- information for medical staff on perinatal problems . 

• 



(ii) 

Sub-programme 5 - Supervision of. delivery 
. 

- increase in number of, and improvement in, equipment of university 
hospital maternity wards; 

- renewal and improvements in public maternity hospitals. 

Su_b-programme 6 - Resuscitation in the delivery room 
- light resuscitation equipment to be provided in public maternity 

hospitals; 
- information for medical staff on problems of childbirth and 

• • resusc1tat1on; 
- retraining of medical and paramedical staff in the resuscitation 

of newborn babies·; 
- organization of monitoring of resuscitation conditions. 

Sub-programme 7 - - Creation o~ ·inte~s i ve resuscitation ce~tres 

- creation of one centre per year over five years. 

Programme based on the definition of clear objectives and the 
committment to reach these objectives in line with a schedule 
established beforehand, with the government and Parliament deciding 
in advance to grant the necessary funds over a period _ of five years. 

The implementation of the programme was hampered from the outset by · 
a number of obstacles. On the whole it was satisfactory, even though 
its programmes were very unequal: some projects were reshaped, others 
extended. 

As is shown by t .he list of sub-programmes and projects, the imple
mentation of the programme depended only in part on the State, 
which was represented by three ministries (Health, Labour and 
Education). The programme was designed mainly to act as a stimulus 
by way of · information, training and grants. The role of those 
responsible for public ~nd private maternity hospitals, doctors, 
midwives and para-medical staff was essential, and depended also 
on the collaboration of the women themselves. 

The parts of the programme which were least well implemented are 
sub-programmes 1 and 7. The · independence of the universities, the 
non-recognition of neonatal medicine as an independent speciality 
and the delay in creating ~osts resulted_ in very fragmented 
implementation: in gynaecology and obstetrics, none · of the 12 
professorships has been created, whereas 18 lecturers' posts instead 
of.·. the 13 scheduled and 21 of the 24 assistants' posts have been 
established. 

On the other hand, knowledge about neonatal medicine has been widely 
spread by the practitioners ·affected ~ paediatricians, gynaecologists 
and obstetricians and paediatric surgeons - while the number of 
children concerned by it has decreased. At the same time the role 
of regional obstetrics advisers nominated by the Ministry to shed 
light on the policy to be pursued and to give an account of the 
results has been expanded. · 
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The reserved attitude displayed by the programme towards intensive 
resuscitatior centres (Sub-programme 7) has been borne out by the 
university hospitals. Rather t~a~ create new departments, hospitals 
have improved existing services in paediatrics departments, . 
especially resuscitator facilities in delivery rooms (Sub-prog
gramme 6). This sub-programme, which has benefited from an increase 
in funds, can be considered as having been satisfactorily implemented. 
On the one hand, a decree (21 February 1972) has obliged private 
maternity hospitals with more than 25 beds to be fitted out 
appropriately, and similar provisions have been applied in public 
hospitals. On the other, the women concerned have gradually drifted 
away ·from the very small maternity hospitals to which the decree 
did not apply and which were thus compelled to instal the requisite 
equipment, join together or disappear. This is a first example 
of the role played by factors not included in ·the programme but 
.directly affected· by it, namely, the women themselves. 

Projects in Sub-programme 5 were implemented at a faster rate than 
anticipated in terms of the basic fitting out of maternity hospitals, 
which ended up with better equipment than tbat already existing 
in university clinics to monitor high-risk pregnancies. 

The training and information projects scheduled unde ·r Sub-programmes 
4 and 6 were implemented as planned by the Ministry of Health, films 
and a brochure being produced for doctors and paramedical workers 
in the private sector. The training project anticipated by Sub
programme 6 was extended to cover all problems of perinatal medicine 
and, at a cost slightly higher than expected (4.9 ~illio.n instead 
of 4.3), reached 35,000 people instead of the scheduled 19,600. 
The snowball effect of the programme has been reflected by voluntary 
action on the part of .doctors, who have established . an Association 
of Perinatal Medicine, set up post-graduate teaching programmes and 
become far more attentive to all the various problems connected. 
with the perinatal period. 

Sub-programme 2 went off without a hitch: it depended on one unit 
only, INSERM, which was perfectly· qualified for the .job~ 

Sub-programmes 3 and 4, . on the other hand, were more complex and 
more difficult to assess: a third of - the young girls of 12-13 years 
of age were actually vaccinated and only 2,650 young women (teachers) .. 
of the anticipated 350,000. Although families' attitude to the 
vaccination of children was positive and this can be considered a 
success to some extent, vaccination of young women did not meet with 
the anticipated response, the need to avoid conception during the 
three months following vaccination probably being the reason. 

The number of compulsory antenatal check-ups - the content of which 
was changed in 1965 - has not been increased, but there has been a 
spontaneous increase in the number of check~ups actually undertaken. 
At the same time agreements were signed with hospitals in numerous 
"Departements'' making examinations for women with high-risk 
pregnancies completely free of charge. However, it is this very 
concept which in practice has proved difficult to handle: inventing 
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a special protection system and creating special services for women 
with high-risk pregnancies posed insoluble problems in defining 
the latter, was liable to worry the women concerned, and moreover 
ran into problems of financing. 

The year 1975 would be a suitable point at which to close .this study 
of the implementation of the final perinatal programme, the results 
of which, in terms of objectives, will be published e~sewhere. 
Let it merely be said that in 1975 the reduction in the perinatal 
death rate to 18 per thousand aimed at for 1980, had been reached. 

-
However, the programme has in fact continued with·out losing momentum. 
Measures taken in 1975, which were n.ot anticipated at the outset, 
only achieved their full effect in later years. Although according 
to the calender these measures strictly fall outside the schedule 
for the . implementations of the finalised programme, they nevert.heless 
represent some of its consequences . 
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APPENDIX E 

The French Experience of the Economic Approach to 
Decision-Making in the Area of Perinatal Medicine 

• 

(summary) 

Emile LEVY, University of 
Paris-IX Dauphine 

Presented at the Second European Seminar 
on Heal.th Polit~cs, ISPRA, 23-26 October 1979. 

Economic texts .on the rationalisation of decision-making in the 
public sector (PPBS, RCB) offer an ideal decisi·on-making formula 
which ·claims to be the very model of rationality and which has 
been introduced in many sectors, especially in the health field. 

The formula . stipulates that before any policy is formulated there 
should be an economic analysis designed to define one or rno·re 
courses of action or programmes with specific aims and means. The 
information gleaned from the follo\v-up and check on these programmes 
should provide a constant feedback which can be utilised to make 
any necessar.y amendments to the definition of the problem, the 
conclusion's of the preliminary study and the programme or programmes 
which are implemented. 

In the case of perinatal 
produced both well-known 
programmes and series o.f 

This immediately suggests 
the study aspects and the 
of the following pat~ern: 

.. Definition o~t pro Jlem 
and 

medicine, the last .ten years in France have 
specialist economic studies, and action 
decisions designed to improve the situation. 

that the relationships in France between 
decision aspects are a perfect example 

• 

-

Study 
preliminary information 

• 

Improvement 

Decision 

Action 
(Programme) 

Follow-up 
and 

monitoring 

1 PPBS = Planning-programme-budgeting system 
RCB = Rationalisation des choix budgetaires(rationalization of 

budgetary choice) 
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However, a closer look at developments over this period reveals 
the faults in the system and the artificial way in which perinatal 
policy is presented as a model of rationality which can be applied 
generally to all health policies. A more considered assessment 
is called for with regard to the economic approach to decision
making. 

I - Implementation of rational decision-making . 

Several factors suggest that perinatal policy in France is governed 
by rational (i.e. economic) criteria: the existence of a rationalised 
budge.tary analysis (1969-1970) before the formulation of a perin.atal 
programme for 1970-1975; more specific studies of various aspects 
of this programme for a better assessment, and lastly the continuatio1 
of this policy over the next five years (7th plan 1975-80) in the 
context of a prio-rity action programme known as "Une nouvelle politiqt 
de la famille" (a new policy·for the family). 

1 - Initial rationa~ised budgetary analysis 

This analysis, which was completed remarkably quickly, was motivated 
by the incidence of perinatal deaths (21,000) and .congenital 
handicaps (40,000) in France in 1968. 

Expressed in ~erms of costs, the ext~nt of this problem was: 

- in inventory terms (cost of repercussions affecting all the 
population in 1969): FF 4000 million in financial francs and 
FF 11000 million as loss of production, i.e. a total of FF 15000 
million (2.5% of gross domestic production); 

- in cash flow terms (cost of repercussions in succeeding years for 
the dead and the handicapped born in 1969) : FF 4500 million in 
financial francs and FF 6000 million as loss of production . 

• 

The objectives which emerged in formulating a policy therefore 
crystallized as the need to reduce perinatal mortality and morbidity. ~ 
It was hoped to reverse the trend in perinatal mortality by reducing · 
the death rate from 23 per thousand to 18 per thousand in 1980 
(extrapolated result). -

With this as the basis, research concentrated on finding means which 
could contribute to achieving this objective. An original total of 
60 proposals was reduced to 20 which were cla~med to be effective. 
These were grouped in seven basic compatible programmes: 
1 - training of medical staff 
2 - development of statistics_ and investigatory methods 
3 - vaccination against rubella (German measles) 
4 - increased perinatal care (3 alternatives) 
5 - improved pre-delivery care 
6 - resuscitation of newborn in delivery room 
7 - creation of intensive resuscitation units 

• 
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\fuen the c_ost of introducing these programmes had been evaluated, 
the analysis went on to consider two aspects: 

- a cost-effectiveness study to assess each programme according 
to the formula: 

adjusted cost of programme over 15 years 

b f . d h . . d1 nurn er o 11ves save wit out sequelae 1n same per1o 

1This- indicator is obtained by adding together the number of lives 
saved and the number of handicaps avoided over 15 years. 

A comparison of the results for each programme sholvs that No. ·6 is . 
the most cost-effective (FF 600), followed by Nos. S, 4(l)and 7, 
with the anti-rubella programme by far the least cost-effective 
(FF 15,500 for each life saved without sequelae). The programmes 
can thus be classified using the cost-effective criterion. 

- a cost-benefit study establishing the adjusted balance sheet for 
an entire perinatal policy embracing all these programmes, 
i.e. the balance of all costs and related benefits assessed in 
terms of avoided costs (medical costs, loss of production, 
domestic activity, etc.) . 

. By applying the theories of the overall effectiveness of these 
combined programmes, the policy was shown to be justified because 
it broug.ht a return for every franc invested of bet\~een FF6 and 
FF 1Ql2J and in every case the results were more than favourable. 

2 - The finalised perinatal programme 

Following this study a finalised perinatal programme focused on 
reducing the number of .deaths and congenital handicaps resulting 
from accidents during pregnancy and delivery was set up under the 
7th plan. 
The seven sub-programmes were incorporated . 

• 

II- Faults and defects .of the decision-making system 

The question arises as to how the rational progression of the 
decision-making process was undermined in the case of perinatal 
policy. 

1 - Favourable auspices 

It must be remembered that even before the analysis got under way 
those responsible for political and administrative decisions on 
health were fully aware of the problems of perinatal care, to say 
nothing of those who were actually in the medical profession. 
Public opinion, too, had been alerted by the press to the consequence$ 
of poor conditions in certain small maternity hospitals or of badly 
performed resuscitation procedures. 
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Furthermore, the fact that the Ministry of Finance was ready to 
encourage modern methods of management and decision-making (campaign 
for the rationalisation of budgetary choice) meant that the . 
Ministry had already decided to allocate considerable funds to 
perinatal medicine, even before the analysis began. A number of 
officials were even seconded to carry out the analysis within the 
Ministry of Health. 

It can therefore be said that all concerned, and especially those 
with the power of decision, were already convinced. The outcome 
was decided in advance to such an extent that the study and its 
results seemed dependant on a decision which had more or less 
already been taken. 

This argument illustrating how favourable the circumstances were 
is not in itself ~ufficient, however, for casting doubts on the 
decision-making process. It can be said that the analysis-action 
progression is much more obvious here than in other areas where 
there is no response to the problem and consensus of opinion is 
elusive - whereas it naturally exists in the case of unborn 
children - or where resources are such that a policy which has been 
proved by analysis to be justified has great difficulty in becoming 
accepted. 

2 - Weaknesses of the analysis 

The impression of spurious reasoning is maintained when the method
ology and results of the analysis are looked at carefully. The 
major weak points include: · 

- a very rough assessment of effectiveness for some programmes 
which had not been adequately investigated; 

1 ~epending on the alternative form of increased care 
2Depending on whether the overall effectiveness is estimated at 
~0% or 90% of the sum of partial effectiveness. 

- the arbitrary and unsound nature of the indicator "cost of a life 
saved without sequelae" because: · 

- the cost of a programme was adjusted over 15 years, but not 
effectiveness; · 

- when the number of deaths avoided and the number of handicaps 
avoided are added together in the denominator, the same weighting 
is implicitly given to both factors, which is completely arbitrary; 

- the calculation of loss of production, domestic activity and 
leisure is highly questionable, although it is fundamental to 
the assessment made of the benefits of the adopted policy. Would 
all the children who are saved add to production? Why should it 
be assumed in the reference situation that one stillborn child 
in every two be "replaced"when demographic experts suggest that 
almost all are "replaced" ? Can the non-marketable benefits really 
be evaluated and added to marketable losses? 



• 

(v) 

These are not minor questions, because losses of production and 
non-marketable losses account for 75% of the costs which it is 
hoped to avoid by adopting the policy. Lastly, the economic 
approach which is the basis of the whole reasoning operates 
favourably here because measures taken to promote the birth of 
healthy children can be expected to have favourable long-term 
results for the economy in the future. But what should be said, 
then, about economic analyses which would attack any policy designed 
to benefit the elderly or the unemployed? 

Once again, this shows up the pecularity of this area where economic 
and medical logic merge. 

3 - Disparities between the conclusions of the analysis and the 
~dopted programmes 

The logical step would have been to adopt only those programmes 
which came highest in the order of classification. It is something 
of a surprise to find that the anti-rubella programme, in spite of 
its low position, was adopted in response to public concern which 
ran particularly high about this problem . . 

The minimum level of increased prenatal care was adopted, since the 
advantages for primary prevention apparently did not offset the 
short-term costs of social security. 

On the other hand, although there was no provision in the analysis 
for major expenditure on equipment, the programme allocated 
resources to improve obstetric facilities and encourage their use, 
since it was considered that they were under-used. 

Finally, only one intensive resuscitation unit will be set up each 
year, instead of the four which the analysis called for. 

It can be seen, therefore, that criteria of cost and effectiveness 
are not the only factors actually involved, and that consideration 
has to be given to the public acceptability of a measure, 
repercussions on a particular body like the social security system, 
etc. 

• 

What conclusions can be drawn from the analysis-decision-implement
ation-check process with regard to perinatal medicine? 

This process would seem to be satisfactory because of the specific 
scope of perinatal medicine. Would it be fair to say that the 
analysis is mere window-dressing for a decision which was practically 
taken? That would be going too far, despite the failings of the 
analysis and the special circumstances under which it was carried 
out. There is no doubt that the systematic presentation of the 
basic concept is somewhat artificial and that the actual situation 
is less rigid, but it is nevertheless true that this process was a 
powerful catalyst and that we should be delighted to find an area in 
which the progression from analysis to action occurred with so little 
trouble. 




