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The crucial role of definition in perinatal

epidemiology

Studies and interpretation of peri-
natal statistics have traditionally
been the concern of politicians,
demographs, epidemiologists, path-
ologist, obstetricians, pediatricians
and neonatologists (this list is not
in order of importance). As the
question asked by each of these
disciplines varies, it is understand-
ably difficult to reach a consensus
in establishing criteria for optimal
birth registration. I am very glad, 1
have not been asked to discuss this
complex problem today, so 1 will
limit my analysis to a few of the
outstanding questions: the defini-
tion of the term “liveborn” in con-
trast to that of “stillborn”, and I
willillustrate the effect of imprecise
and/or that of the change of defini-
tions over the years on perinatal
mortality rate. ] am not an expert in
perinatal statistics. I am only a
consumer of the data produced by
epidemiologists. But as a consumer
I have a legitimate right to judge
the quality of the goods. My inter-
est in the definiton of live birth and
stillbirth started last year when I
noticed, by chance, that the defini-
tion published in our national
statistics data book (Mouvement
de la population suisse; Bevolke-
rungsbewegung in der Schweiz)
has changed. Until 1988 the defini-
tion of live birth was restricted to a
newborn of more than 30cm in

crown to heel length. Later the
definition no longer specifies a
limit of viability.

- Does this change mean that
every product of delivery showing
signs of life, irrespective of birth
weight and gestational age, must be
registered, for example, a fetus of
200 g with movements of voluntary
muscle at birth? Does this mean
that our perinatal statistics have in-
cluded this new group of “babies”
since 19887 If this is true, are these
“so called” babies now uniformly
registered in Switzerland? What is
the effect of including this new
population on our perinatal mor-
tality rates?

Very disturbing questions! Particu-
larly because this change was car-
ried out without discussion and a
consensus with obstetricians and
neonatologists who are responsible
for each registration.

We are all aware that perinatal
mortality rates are very crude and
questionable monitors of the qua-
lity of perinatal care, particularly
when they are used as indicators to
evaluate the progress achieved
over time within a specific country
or for international comparison.
Nevertheless, perinatal mortality
rate dominates the debates about
obstetrical practice (for example,
home versus hospital deliveries)

and about the organization of peri-
natal care (regionalization versus
decentralisation of high risk deli-
veries).

Knowledge of the yearly trend of
perinatal mortality rate in a given
country remains an important item
of information, particularly when
striking changes occur. This is illu-
strated on figure 1. Without precise
neonatal mortality data, in this
case, death rates on the day-of-
birth in the USA and Wales in-
crease in mortality associated with
reduced use of oxygen in the fifties
would never have been noticed?.
The change in definition of “live
birth” and “stillbirth” over the
years is not only a Swiss phenome-
non. The history of the poor appli-
cation of WHO recommendations
by national authorities illustrates
the difficulties in trying to establish
comparable international statist-
icsZ Even in 1853, at the first inter-
national statistical conference held
in Brussels, attempts were made to
formulate recommendations that
would allow international com-
parisons. In 1925, the League of
Nations recommended the regis-
tration of “live birth ”, “stillbirth”
and “death” using the following
definition; “Live birth” is defined
by the presence of breathing at
birth irrespective of gestational age
and duration of life. “Stillbirth” is
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defined by the absence of breath-
ing independent of other vital
signs; whether they are present or
not. “Death” is the permanent dis-
appearance of any signs of life, fol-
lowing a live birth. This last defini-
tion was easily accepted (death is
the clearest diagnosis in medicine,
although we cannot be absolutely
sure when the duration of the
absence of signs of life is not defin-
ed). The definition of “live birth”
was more controversial and it
remains so today. In fact, in the
fifties the majority of the countries
in Europe did not use the WHO
criteria, but used instead as the
criterion for live birth, “the presen-
ce of any signs of life”. In 1950
WHO adopted the definition used
by the majority and live birth was
defined as the presence of any signs
of life such as breathing, beating of
the heart, pulsation of the um-
bilical cord, movements of vol-
untary muscles; all independent of
other viability criteria such as
birthweight or gestational age3.
This definition was quoted again by
WHO in 1975% in 1993, and
remains valid today. For defining
stillbirth, the absence of any signs
of life appears to be insufficient; it
was made complete by adding a
viablity criteria, defined as “the
capacity of the fetus to survive
independently of its mother. “The
last definition was completed by a
comment that restricted viability to
a minimum duration of gestation
of 28 weeks. The committee was
aware of the difficulty in trying to
assess the exact duration of gesta-
tion around 28 weeks; but it did not
choose birth weight because of its
dependence on too many factors.
But here again, independent of
the WHO recommendations, the
birth weight limit was chosen by
most of the countries as viability
criterion because it is easier to
measure. Once again, WHO was
forced to follow the majority and
defined birth weight limits in
1975 for registration of a “still-
birth”.
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The last WHO recommendations
of 19933 are the following:

“Live birth is the complete expul-
sion or extraction from its mother
of a product of conception, irre-
spective of the duration of the
pregnancy, which, after such sepa-
ration, breathes or shows any
other evidence of life, such as bea-
ting of the heart, pulsation of
the umbilical cord, or definite
movement of voluntary muscles,
whether or not the umbilical cord
has been cut or the placenta is
attached; each product of such a
birth is considered liveborn”.
“Fetal death is death prior to the
complete expulsion of extraction
from its mether of a product of
conception, irrespective of the
duration of pregnancy; the death
is indicated by the fact that after
such a separation the fetus does not
breathe or show any other eviden-
ce of life, such as beating of the
heart, pulsation of the umbilical
cord, or definite movement of
voluntary muscles”.

The definitions of “live birth” and
“stillbirth” do not contain any
dimensional limitation of viability
such as weight and gestational age.
This does not mean that every
product of conception should be
registered. The recommendations
for reporting are clear. For national
perinatal statistics the limits for
registration of “live birth” and
“stillbirth” are 500 g or 22 complet-
ed weeks or crown-heel length of
25 cm. For international compari-
sons standarized perinatal mortal-
ity statistics should oaly include
babies of more than 1000g, 28
weeks gestation and a minimum of
35cm length. Evidently this last
definition fails to include a group
of infants with increasing chances
of survival, but it is the only way to
allow an international comparison
of like with like. The grey zone of
viability will always be difficult to
define and the applicability of any
definition will be influenced very
much by personal opinions, reli-

gious attitudes, legal and national
traditions.

As an example of the differences in
doctors opinions in countries,
where criteria of registration are
clearly defined, let me summarize a
study conducted in Holland and
the Flemish part of Belgium® A
questionnaire was sent to all mem-
bers of the Dutch and Flemish
Society of Obstetrics and Gyneco-
logy, a total of 1004 doctors. They
were asked which of the following
deaths should be registered, “1. a
normally formed girl weighing
590 g born at 23 weeks, of gestation
who died some minutes after birth;
2. an anencephalic infant weighing
600 g, born at 24 weeks, who died
a few minutes after birth; and 3.
an anencephalic infant weighing
600 g, stillborn at 24 weeks. In-
serted among questions on the
management of each of these cases
was one on whether the obstetri-
cian would provide a death certifi-
cate. In both countries, two of
these cases (the normally formed
and the anencephalic liveborn
babies) require such certificates”.
In both countries the official
recommendations indicate that the
first two babies must be reported
but not the last one®.

Of the respondents 69 % admitted
that they would report none of
these cases and 13 % would report
all of them. Overreporting occured
twice as often and underreporting
ten times as often as correct report-
ing. Only 6% applied the national
regulation. Thus in two apparently
well organized European Countries,
more than 90% of the obstetricians
do not comply with their country’s
regulation. Moreover, although the
statutory regulations with regards
to these cases were similar in the
two countries, there were impor-
tant differences in opinion between
Belgian and Dutch doctors. This
demonstrates that perinatal mor-
tality statistics do not measure
the same thing in each of these
countries since this difference of
opinion is only important for the
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Figure 1. Day-of-birth death rate
in the USA, England and Wales,
1935 to 1970. The death rate line
depart from the projected exponen-
tial curve (dashed line) in the 1950’s
(Ref. 1). ‘
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babies at limit of viability. It can be
argued that cases with such low
birth weight represent only a small
minority in the perinatal mortality
statistics of any country. However,
in the 1970 British birth survey’
babies of less than 1000 g already
accounted for 15% of the first-
week deaths in singletons and for
50% of deaths in twins. In the
Swiss data, combining 1982 and
19858, 25% of the neonatal deaths
were accounted for by babies
below 1000 g.

We have seen that WHO has tried
to formulate applicable definitions
of “live birth” and “stillbirth”, defi-
nitions that have not been changed
since 1975. What do we know
about the actual application of
these recommendations? Two inter-
esting reviews have approached
this question. The first of Miranda
Mugford® and the second of
Catherine Gourbin and Godelieve
Masuy-Strooband?. This second
study contains very informative
tables of comparison between
different countries and they still

Stillbirth rates
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Figure 2. Stillbirth rates in Finland 1935-1990. Effect of periodical chan-

ges in legal criteria for registration, each of them having an impact on the

published figures. 1938-1954: no explicit lower threshold. 1955-1963:
declaration only if body lenght of at least 25 cm. 1964 —1986: declaration
only if gestation duration of at least 185 days. Ffrom 1987 onward: WHO

recommendations (Ref. 2).

Source: Vital Registration

show important discrepancies. In
general, comparing 1983 with 1991
there appears to be a tendency
toward the adoption of the WHO
definition. For example from 27
European countries, 20 have
adopted the WHO definition, and
7 have not; these are Austria,
France, Germany (East and West),
Iceland, Switzerland, and in the
past, USRR. Particularly inter-
esting in the Leuven report? was
the impact of changing criteria over
the years on perinatal mortality
rate, a situation we are facing today
in Switzerland.

In Finland (Fig. 2) changes in defi-
nitions in stillbirth explain some of
the trend in this curve. From 1938
to 1954 all stillbirths had to be
declared. From 1955 to 1963 only
stillbirths of at least 25 cm had to
be declared, notice the parallel
decrease in the stillbirth rates.
From 1964 to 1986 stillbirth was
declared if gestation had lasted for
a minimum of 185 days, this cor-
responds to 26 weeks and 3 days.
The stillbirth rates seem to be sta-
bilized by this new definition. Since
1987, the WHO recommendations
have been adopted. All births with
a minimum gestational age of 22
weeks or a birth weight of at least
500 g are eligible for registration
and you see a little hump. The new
political situation in the Baltic
Republics has allowed the adop-
tion of the WHO recommenda-
tions (Fig.3). Consequently you
see here the increase in the trend of
infant mortality and early neonatal
mortality.

What is the effect for our country
of the changing definition of “live
birth” as indicated since 1988 in
our annual report? If it is true that
since 1988 products of delivery
showing signs of life, independent
of gestational age and birth weight,
are annually registered, we can
expect a negative effect on our
reported rate of survival. Is this
change in definition responsible, at
least in part for the flatness of our
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Figure 3. Early neonatal mortality and infant mortality in the Baltic Repu-
blics 1980-1991. Effect of adoption of WHO recommendations since 1991

(Ref. 2). Source: Vital Registration
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Figure 4. Neonatal (x) and early neonatal mortality () in Switzerland,

1937-1992 (Ref. 8).

neonatal mortality curve since 1987
(Fig. 4)?

I am sure that our Federal Office
for Statistics can answer this ques-
tion, as birth weight is mandatory
in our registration. This would be
an interesting bit of information,
but I don’t think it is the most
important part of the question. As
long as we have not clearly defined
what we want to register and clear-
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ly inform doctors, midwifes and
nurses, as well as civil officers,
telling them which baby must be
registered, we will not generate
acceptable national perinatal mor-
tality statistics that will allow ob-
stetricians and neonatologists to
analyse trends. On the other hand,
as long as we domn’t accept the
WHO mortality recommendations,
we will not produce data for inter-

national comparison. It is time for
this conference to ask our Federal
Office for Statistics to create a
working group including epidemi-
ologists, obstetricians and neo-
natologists to solve this “impasse”.
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