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COMMENTARIES

How Is the Baby?: The Apgar Score Revisited
JOHN W. SCANLON, M.D.*

* Department of Neonatal Research, Boston Hos-

pital for Women, Lying-In Division, 221 Longwood
Avenue, Boston, Mass. 02115.

&dquo;Learn of the ~fuse, and may thy Pains succeed,
Don’t, ’till ’tis born, defer thy Pious care;
Begin betime, and for its Birth prepare.&dquo;

Paedotrophia, Scevole De St. Marthe, 1579

Tis year, 1972, marks the 20th anniversary ,

of Virginia Apgar’s presentation to the 27th An-
nual Congress of Anesthetists of a new method for
newborn evaluation. Before then, the usual ap-
proaches to evaluating an infant’s condition at

birth were the observations of a competent pedi-
atrician, and noting the time interval from birth
to the first breath or to the first cry.

Historically, descriptions of newborns dealt

mostly with the presence of severe malformation
or with serious morbid events, as indicated by the
following quotation attributed to William Heber-
den in 1807: &dquo;It sometimes happens, that immedi-
ately after birth the face and neck put on a black
or livid appearance, the lips become purple, and
the breathing short. These symptoms, if they do
not soon go off, usually terminate in a speedy
death.&dquo; Care in the delivery area was given over
to cultural or religious dicta extolling the bene-
fits of swaddling, bathing, cord care and hygiene,
as in the following quotation, again from St.
Marthe’s Paedotrophia: .

&dquo;Then the kind nurse, witch tender fingers clears
His mouth from filth and even his eyes and ears.&dquo;

Virginia Apgar’s scoring system was promptly
accepted and has become the most universally used
system for describing a newborn’s condition at

birth and for measuring the impact of perinatal
events on that newborn. This system not only
compel’s physicians to quantitate those neonatal
functions necessary to sustain life, but by so doing
makes them direct much more of their attention
to the newborn. Another important consequence of
the routine use of Apgar scores has been to provide
a framework of familiarity upon which to estab-
lish the need for, and to evaluate the results of,
resuscitative measures.

Dr. Apgar’s purpose in designing her score was
to assess the status and follow the progress of

the acutely asphyxiated and severely depressed
newborn. Time has brought consistent confirm-

atory documentation, clinically and physiologically,
of the accuracy of her design.2> s As a consequence,
therefore, the Apgar score has been and is still

being widely applied as the sole yardstick for

measuring a great number of perinatal factors
which might affect the newborn, such as maternally
administered drugs, obstetric maneuvers, and ab-
normal conditions in the mother.
The five variables scored (heart rate, color, tone,

respiratory effort, irritability) are essentially vital
signs. Yet few pediatricians would be content to

judge an infant’s status only from this basic infor-
mation. The Apgar will miss subtle changes from
intrauterine events, since an effect must be con-
siderable to significantly lower the number. Fur-

thermore, limiting the scoring period to the first
10 or 15 minutes after birth neglects a most

critical time of life. Perinatal mortality figures
indicate that it is the first 24 postnatal hours
which are the most hazardous for any human

being. In addition, adaptation to extrauterine
existence must be established during this time.
As Dr. Apgar herself said, &dquo;The Apgar score is
no substitute for a careful physical examination
and careful observations over the first few hours
of life, nor will it predict neonatal death or

survival in individual infants.&dquo;2 With infants of

drug-addicted mothers, experience has demon-
strated that life-threatening perinatal influences

may not become manifest for hours or days after
birth.4 The Apgar score misses all delayed effects
from intrauterine events.

The Apgar score has also been utilized as a

predictive index for future neurologic normality.
It has real importance in this regard as an initial,
crude screening tool. However, when data from
the Collaborative Studys3 ~ are critically evaluated,
a limited predictive value for the Apgar score is

apparent. Infants of low birth weight, or other-
wise at risk, who have a low (0-5) five-minute
score, do have a significantly decreased chance for
neurologic normality at one year of age. Birth

asphyxia and other neonatal morbidity - are syn-
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ergistic, each contributing to an unfortunate out-
come. Similarly, the incidence of neurologic deficits
is fourfold greater in full-term normal birth weight
infants with low five-minute Apgars than in similar
full-term &dquo;normal Apgar&dquo; infants weighing 2.5 kg
or more. This last observation has been the basis
for general pessimism regarding the outcome of
all infants with low Apgar scores. From actual
data, however, only 4.3 per cent of these term,
low five-minute Apgar score babies will be ab-
normal at one year of age; 95.7 per cent will not.
The prediction of more subtle effects on out-

come in the higher range of the Apgar score is

suggested by Lewis et al? These investigators
studied visual attentiveness in 40 babies at three,
nine, and 12 months of age. Twenty of these in-
fants had five-minute Apgars of 10 and the other
20 had scores ranging from 7 to 9. The capacity
of the &dquo;perfect 10&dquo; Apgar baby’s response to com-
plex visual stimuli was consistently and signif-
icantly greater than this same ability in infants
who had scored between 7 and 9. These data are
not to be interpreted that the Apgar score is a

sensitive or precise measure of behavioral capacity.
Borgstedt and Rosens were not able to demon-
strate a correlation between Apgar scores and elec-
troencephalographic or behavioral changes caused
by maternal obstetric sedation. Rather, Lewis’s
data support the concept that an Apgar score is

exceedingly. subjective. Most physicians will agree
on a score of 10, that is, a perfectly pink, crying,
active baby. But when a baby scores less than 10,
unrecognized biases of an &dquo;interested&dquo; observer

might raise some marginal score up to the 7-9

range, adding minimally depressed babies to

Lewis’s lower Apgar group. 
’

This subjectivity of the Apgar score is at once
an advantage and a handicap. Certainly one

reason why the Apgar has become the standard
for newborn evaluation is that it is simple, rapid,
and requires no special equipment or extensive

training to implement. Yet Dr. Apgar herself ini-
tially, and repeatedly, warned that to be valid,
her score must not be performed by an observer
who is involved in the care of either mother
or infant.l,9 Comparative data, collected by Dr.
Apgar, document this scoring variability. During
ten years of study, the median score from Sloane
Hospital in New York City was.8, from University
Hospital in Puerto Rico it was 9, and from Uni-

versity Hospital in Helsinki, it was 10.9 6’Ve have

witnessed, all to often, the awarding of a casual,
&dquo;eyeball&dquo; Apgar after only a cursory glance at the
newborn. This misinformed score does more harm
than good.
As previously mentioned, the Apgar score has

been extensively used in clinical perinatal parma-
cology.10 The pediatrician must indeed be wary of
statements that a maternally administered drug
is &dquo;safe&dquo; or &dquo;shows no untoward effects&dquo; for the

newborn from data which are based on Apgar
scores alone. First of all, there is no historical

precedent for using Apgar scores to study drug
effects in the newborn. The infants in Dr. Apgar’s
original report were almost all delivered following
some form of anesthesia or analgesia.&dquo; This lack
of nonmedicated control is, in Dr. Apgar’s words,
regrettable, because it provides no master con-

trol group for any subsequent study. Considerable
data now indicate that many obstetric drugs,
previously thought to have no activity in the new-
born, actually do have considerable effects when
evaluated by other standards.

In perinatal pharmacology, a number of more
recent studies have documented the effects of pre-
natal sedation&dquo;, 12,13 or regional or general anes-
thesia14 upon the newborn in dosages once re-

garded as &dquo;safe.&dquo; These studies rely to a great ex-
tent on newly developed behavioral tests. In none
of these was the degree of newborn behavioral

impairment reflected by unusually lowered Apgar
scores.

The use of behavioral technics for assessing the
effects of intrauterine events on the newborn is
not really new. In 1957, Gralxam et al.15 reported
significant behavioral differences within a group
of 60 newborns whose obstetric histories suggested
anoxia, when compared with the behavior of 62
historically nonasphyxiated controls. More re-

cently, investigators have attempted to combine
behavioral testing with neurologic and electro-

physiologic standards in order to increase diag-
nostic and prognostic sensitivity in the newborn

period. These testing procedures, while shedding
much light on the complexities of neonatal neuro-
logic adaptation, are themselves, complicated and
frequently require expensive and/or cumbersome
equipment. These restrictions limit their general
clinical applicability.
What can the clinician use with his patient to

complement the observations begun with the

Apgar score? First of all, the initial physical ex-
amination of the newborn provides irreplaceable
information about transition from intrauterine
to extrauterine life. The physical,16 neurologic,17
and ponderalls criteria of maturity correlated with
the estimated gestational age can be intelligently
interpreted in light of any given obstetric history.
Since the neurologic responses indicative of major
and minor residual CNS damage are those related
to tone, muscular excitability, or the absence of
refiexes,19 attention to recording specific abnor-

malities is mandatory. Repeated observations at

regular intervals will give even more substantive
information. One hallmark of a normal newborn

is his ability to vary many responses to environ-
mental stimuli. Brain damaged newborns will of-
ten have disorganized, depressed, obligatory, or

stereotyped activity. An infant’s ability to change
his level of arousal (state) when stimulated,~# his
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ability to modify his response to repetitive stimu-
lation (response decrement),21 ,22 and the rapidity
with which he recovers from the initial &dquo;shock of
birth, 24 are all indicators of normality.

Finally, newer observational technics have be-

gun to quantitate the early mother-infant inter-
action.25 The traditional view of this interaction
has been that the mother is the sole activist. This

may not be true. Because of his small size, ap-
parent helplessness, and distressing cry, the new-
born can trigger mothering activities.26 Thus, any-
thing which changes the newborn’s behavior (such
as minimal asphyxia, subtle drug effects, etc.)
might alter his ability to elicit an appropriate
maternal reaction. The pediatrician has an in-

valuable opportunity to observe this pair at first

hand. As Brazelton2i points out, regular and re-
peated observations of interactional situations in
the newborn provide irreplaceable predictive in-

formation for further behavioral assessment.

What we are suggesting, really, is the use of

the pediatrician’s stock in trade: careful, close,

intelligent observation of the patient. These ob-
servations, and their interpretation, will serve to

complement the more acute but less sensitive mea-
surements of the Apgar score.

In summary, the Apgar score has stood the test
of time as an index of acute, severe neonatal im-

pairment at birth. More sensitive clinical measures,
plus an understanding of the Apgar’s limitations,
will enable the clinician to better answer the

question posed by our title.
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