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Elwood, J. H., and Pemberton, J. (1971). Archives of Disease in Childhood,
46, 332. Infant mortality in Belfast. Data on all livebirths and infant deaths
occurring to residents in Belfast 1963-5 and in Birmingham 1964 were analysed in
order to examine possible reasons why the infant mortality rate in Belfast (29 *4 per
1000 livebirths) was higher than in Birmingham (21 4).
The hypothesis that the excess infant mortality in Belfast was mainly due to a

higher proportion of infants born to high parity Belfast mothers was tested and found
to be untenable. Though significant differences between the distributions of
livebirths by parity in the two cities were demonstrated, they could have accounted
for only about 12% of the excess. Differences between the two livebirth distribu-
tions by birthweight were more important and accounted for 40% of the excess

infant mortality in Belfast. A high mortality rate attributed to postnatal asphyxia
and atelectasis (I.C.D. No. 762) was noted in this city.

Examination of the 1964 infant mortality rates
of the 18 United Kingdom county boroughs having
populations of 250,000 persons or over, excluding
London, showed that the highest rate, 30-6 per
1000 livebirths, occurred in Belfast (Table I).
This position has been evident for several years
and in 1966 Belfast again had the highest rate.

This paper presents some of the findings of a
study of the infant mortality rate in Belfast and
deals mainly with the effects on this index of two
sociobiological factors, namely, parity and birth-
weight. Data on all livebirths and infant deaths
in Belfast were compared with similar data from
Birmingham, England. The latter city was selected
because relevant statistics were available and its
infant mortality rate, 21-4 per 1000 livebirths in
1964, was significantly lower than that of Belfast.
The hypothesis that the excess infant mortality

in Belfast compared with Birmingham could be
accounted for by the existence of a higher propor-
tion of births to high parity mothers in Belfast
was examined because of the known association
between high parity and high infant mortality
(Heady, Daly, and Morris, 1955). Other aspects
including differences in the livebirth distributions
by birthweight and differences in infant mortality
rates by certified cause in the two cities also were
examined.

Received 2 December 1970.

TABLE I
Statistics of Registrars-General showing Infant
Mortality Rate per 1000 Livebirths in 18 County
Boroughs in U.K. with populations of 250,000

persons or over, excluding London, 1964

County Borough Infant Mortality Rate 1964

Belfast ...30*6
Manchester 28 *7
Glasgow .. . 28 *6
Bradford 26-9
Newcastle upon Tyne 24-9
Leeds . .24-6
Nottingham 23*1
Leicester 22-7
Liverpool 21 9
Cardiff . .21*5
Kingston-upon-Hull 21*5
Birmingham 21*4
Coventry . .20-9
Edinburgh 20*6
Bristol . .18*2
Sheffield 17*4
Stoke-on-Trent 16*7
Croydon 15*2

Method
Registers containing sociobiological data on all (live

and still) births to residents have been maintained in
Belfast since 1957 (Stevenson and Warnock, 1959) and
in Birmingham since 1948 (Charles, 1951) by the
respective municipal health departments and the
University Departments of Social Medicine. The birth
data for this study were obtained from these two registers
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Infant Mortality in Belfast
and the infant death data from additional local authority
records in both cities (D. F. Mahon, 1968, personal
communication; H. A. Warnock, 1968, personal com-
munication). Comparisons were based on data relating
to 25,734 livebirths and 757 infant deaths observed
during three years (1963-5) in Belfast and 22,386
livebirths and 480 infant deaths observed in one year
(1964) in Birmingham.

Results
Parity. The livebirth distributions by parity,

defined as the number of previous livebirths, in
Belfast and Birmingham were found to be signifi-
cantly different (Table II); hence the postulate
that there is a greater proportion of births to high

TABLE II
Distribution of all Livebirths by Parity (number of
previous livebirths) in Belfast 1963-5 and Birmingham

1964

Parity Belfast 1963-5 Birmingham 1964
No. % No. %

0 7581 29-6 7276 32-5
1 6144 23-7 6024 26-9
2 4228 16-4 3719 16-6
3 2812 10.9 2184 9-8
4 1769 6-9 1353 6-0
5 1154 4-5 806 3-6
6 734 2 8 438 1*9
7+ 1312 5 2 585 2-7

Total 25,734 100 22,385 100

x'- 358 -3; D.F. =7; P<0 001.

parity mothers in Belfast is correct. The contribu-
tion of this factor to Belfast's excess infant mortality
was examined by calculating mortality rates for
various maternal age-parity combinations (Table
III). These data show that Belfast's excess cannot
be attributed to any large extent to excess mortality
in infants of high parity mothers, because in almost

all age-parity subgroups Belfast rates exceed the
corresponding Birmingham figures. Only in 4
out of the 34 cells available for comparison does
Belfast have the lower rate, and moreover infants
of mothers of parity 0, 1, and 2 who comprise
70% of all livebirths have higher mortality rates.
Standardization showed that if the livebirth
distribution by parity in Belfast were identical with
that of Birmingham then Belfast's infant mortality
rate would fall from the observed 1963-5 figure of
29-4 to a theoretical value of 28-5, i.e. a decline of
only 0 * 9 per 1000 livebirths. It appears, therefore,
that the high parity factor in Belfast could account
for only about 12% of the excess over the Birming-
ham 1964 rate of 21 - 3.

Birthweight. When considering this factor the
term 'low birthweight' is used to refer to deliveries
weighing 2500 g or less (Neligan et al., 1970).
The two livebirth distributions by birthweight

differ significantly owing to Belfast having propor-
tionately more very small infants weighing less
than 1500 g and also more heavy infants weighing
4500 g or over (Table IV). In this last mentioned
group there were 18 deaths in Belfast but none in
the Birmingham infants of this birthweight.
Standardization showed that if the livebirth distri-
butions in Belfast and Birmingham were identical
and all other factors remained unchanged, then
there would be a reduction in Belfast's 1963-5 rate
from 29*4 to 26*2, suggesting that differences
between the two birthweight distributions could
account for about 40% of the Belfast excess. A
higher percentage of livebirths in Belfast were of
'low birthweight', 8 3% compared with 7 A4% in
Birmingham, and the death rate among these
infants was a good deal higher in Belfast, 178 per
1000 compared with 144 in Birmingham. If the
mortality rate in 'low birthweight' infants in
Birmingham had applied in Belfast during the

TABLE III
Infant Mortality Rates per 1000 Livebirths by Maternal Age and Parity in Belfast 1963-5 and

Birmingham 1964

Number of Previous Livebirths
County Borough Age (yr) All Parities

0 1 2 3 4 5 6 7+

Belfast 24 or less 23*7 27 *4 33 *7 33 *0 52 *6 455 - - 27 *5
Birmingham 22 *0 28 *0 21 *7 24-7 38 *1 83 *3 - - 242
Belfast 25-29 27 3 25 *4 24-2 27 *4 46*9 27 *2 28 *6 27*0 27 *9
Birmingham 13 *0 15 *2 24-1 22 *6 38 *5 24*9 44-9 48*8 20*2
Belfast 30 and over 22 2 27 *5 30*2 18 *6 32 *8 35 *4 39 *8 49*4 32 *3
Birmingham 12-8 8-0 15-2 17-6 19 9 27-7 11-7 54-8 16-5
Belfast All ages 25 *6 26-2 30*0 23 *5 37 *9 33 *8 38*1 48*8 29*4
Birmingham 19 2 20 7 20-2 20 6 20 6 27 3 28 5 39 3 21-4
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334 Elwood and Pemberton
TABLE IV

Distribution of Livebirths and Infant Deaths by Birthweight and Mortality Rates per 1000 Livebirths

Belfast 1963-5 Birmingham 1964
Birthweight (g)

Livebirths Infant Deaths Livebirths Infant Deaths
No. % No. Rate No. % No. Rate

< 1500 331 1*3 223 673-7 186 0-8 109 586-0
1500- 361 1-4 73 202-2 278 1-2 63 226-6
2000- 1422 5-6 81 57 0 1229 5-4 71 57-8
2500- 4377 17 0 112 25-6 4513 20-2 76 16-8
3000- 8342 32*4 131 15*7 8553 38-2 103 12*0
3500- 7162 26*7 80 11*2 5903 26*4 43 7*3
4000- 2887 11*2 39 13-5 1480 6-6 15 10 1
4500 or over 852 3-4 18 21-1 243 1-2 - -

Total 25,734 100 757 29-4 22,385 100 480 21-4

Comparison of livebirth distributions: x2 = 781-62; D.F. = 7; P<0-001.

period 1963-5, then some 303 deaths would have areas (Elwood, 1970; Stevenson et al., 1966).
occurred in this group instead of the 377 deaths There were slightly higher rates for birth injury,
observed. The prevention of these 74 infant immaturity, and gastroenteritis in Birmingham but
deaths would have resulted in an overall infant from inspection of the data it seems unlikely that
mortality rate in Belfast of 26&5. Most of the the large excess of Belfast deaths from postnatal
excess deaths in Belfast 'low birthweight' infants asphyxia and atelectasis could be accounted for by
occurred in the subgroup weighing less than 1500 g, transfers between the various causes owing to
and there was a considerably higher proportion different medical certification practices. The Bel-
of these infants in the Belfast series (Table IV). fast rate of 6x6 per 1000 attributed to postnatal

asphyxia and atelectasis is much above the rates for
Certified cause of death. The distribution of England and Wales, 3 0, 2-7, and 2 8 for 1963,

infant deaths by cause (Table V) indicates a much 1964, and 1965, respectively (General Register
higher death rate attributed to postnatal asphyxia Office, 1965).
and atelectasis (I.C.D. No. 762) in Belfast than in
Birmingham. The considerable Belfast excess .c s

from 'all other causes' could not be further analysed Discussion
owing to the heterogeneity in this group. There The marked differences in regional infant
was a small excess attributed to congenital malfor- mortality rates throughout the United Kingdom
mations and there is evidence that certain highly which have been present for a century or more
lethal types and in particular neural tube defects were studied by such early medical investigators as
are more prevalent in Belfast than in most other Farr (1840), Duncan (1843), and Newman (1906).

TABLE V
Distribution of Infant Deaths by Certified Cause

Belfast 1963-5 Birmingham 1964
I.C.D. Number Certified Cause
1955 Revision No. Rate/1000 No. Rate/1000N. Livebirths o Livebirths

762 Postnatal asphyxia and atelectasis 170 6-6 10 0-4
760-1 Injury at birth 32 1-2 53 2-4
776 Immaturity 140 5*4 147 6*6
750-9 Congenital malformations 147 5-7 109 4 9

490-3, 525, 763, 500-1 Pneumonia and bronchitis 83 3-2 66 3-0
764 Gastroenteritis 21 0*8 30 1 3

All other causes 164 6-5 65 2-8

Total 757 29-4 480 21-4

Number of livebirths 25,734 22,385
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Infant Mortality in Belfast 335
Similar areas to those described by Newman as
having infant mortality rates above the national
average were found 50 years later to have high
perinatal rates in the Perinatal Mortality Survey of
Great Britain 1958 (Butler and Bonham, 1963;
Butler and Alberman, 1969). Heady and Heasman
(1959) at the General Register Office investigated
one and a half million livebirths plus 80,000 still-
births and infant deaths for the effects of maternal
age, parity, and social class on various indices of
early mortality, and a later analysis by Spicer and
Lipworth (1966) specifically considered regional
variations in infant mortality. Using a multivariate
analysis to study the effects of four variables,
maternal age, parity, social class of father, and a
so-called regional factor, these authors showed that
the first three did not account for a large part of the
geographical variation in infant mortality observed
throughout England. A major component was the
unidentified regional factor. The present study
and investigations by Brimblecombe, Ashford, and
Fryer (1968) suggest that this factor may be the
birthweight distribution.
Our comparisons showed that differences be-

tween the two livebirth distributions by parity could
account for only about 12% of the excess of Belfast's
infant mortality rate over that of Birmingham.
Differences between the two livebirth distributions
by birthweight appeared more important than parity
differences and could account for about 40% of the
Belfast excess. However, this still left about half
which remained unexplained.
Though a number of factors other than maternal

age, parity, and birthweight influence the infant
mortality rate, it appears from our study that if the
parity and birthweight distributions of Belfast
were similar to those of Birmingham then the excess
of the Belfast infant mortality rate over the Birming-
ham rate might be reduced by about 50%. To
affect the remainder of the excess would require a
reduction in the current mortality of infants
weighing more than 2500 g as well as in those of
'low birthweight'. The reasons for the higher
prematurity rate and the high death rate attributed
to postnatal asphyxia and atelectasis in Belfast
require further investigation. The known associa-
tion between 'low birthweight' and death from this
cause was confirmed in our study, and of the 170
deaths attributed to I.C.D. No. 762 some 122 (72%)
occurred in 'low birthweight' infants.

In conclusion it appears that a reduction in the
proportion of 'low birthweight' infants could make
a substantial contribution to lowering the relatively
high infant mortality rates in Belfast and similar
British cities. Several factors have been shown

to be associated with birthweight, including,
among others, maternal age (Kam and Penrose,
1951), parity (Jayant, 1966), length of gestation
(Reid, 1961; Neligan, 1966), maternal nutrition
(Thomson and Billewicz, 1963), social class (Baird
and lllsley, 1953; Drillien, 1957), and cigarette
smoking (Russell, Taylor, and Maddison, 1966).
Some of these factors should be amenable to health
education and antenatal care, others would be
difficult to influence. Further studies of some of
these problems in relation to Belfast's high infant
mortality rate are in progress.

We wish to thank the following persons for their
help in this study: Dr. J. McA. Taggart, Medical
Officer of Health for Belfast, and Dr. H. A. Warnock
and the staff of the Maternal and Child Care Division;
the Registrar-General for Northern Ireland for death
certification data; Mr. G. MacKenzie, Department of
Social and Preventive Medicine, Professor E. A.
Cheeseman, and Mrs. J. McCabe, Department of
Medical Statistics, The Queen's University, for statistical
and technical assistance.

Dr. E. L. M. Millar, Medical Officer of Health, and
Dr. D. F. Mahon, Administrative Medical Officer,
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