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FiG. 1.—In-patient morbidity of the baby in 1962, according to mater-

nal age: (A4) all births; (

B) legitimate births only; (C) all births,

nulliparae and multiparae separately; (D) all births, social class I 1I,

and III, and IV and V separately.

MATERNAL FACTORS

Maternal Age.—T he in-patient morbidity of the
babies is given by maternal age at time of delivery
in Table 1V and Fig. 1. It is highest (6-2 per cent.)
in babies of mothers under age 20, after which
it falls, reaching a minimum of 2-8 per cent. in the
25 to 29-year age group, with a slight increase

TABLE 1V

IN-PATIENT MORBIDITY OF THE BABY IN 1962,
BY MATERNAL AGE

Babies Discharged
Maternal Age at from Hospital Total No.
Time of Delivery of Babi
(yrs) No. Per cent.

19 or Under 30 6- 487
20-24 65 3-4 1,928
25-29 49 2-8 1,739
30-34 33 3-1 1,078
35 or Over 26 39 663
Not Known — —

Total 203 3-4 5,901

thereafter. When illegitimate births were excluded,
the excess morbidity in the babies of young mothers
remained unaltered (Fig. 1B), but the secondary rise
in the babies of mothers over age 30 seen in Fig. 1A
disappeared. The difference in morbidity between
the babies of mothers in the youngest age group
and the remainder is significant (¢+=2-7; P<0-01).
The findings were similar when babies delivered at
home and in hospital were considered separately.

Figure 1C shows the effect of maternal age in
nulliparae and multiparae separately and demon-
strates that babies of young mothers have a high
hospital morbidity in each of these groups. A
similar analysis, taking into account social class of
mother, shows that when Classes I, II, and III and
Classes IV and V are grouped* the hospital morbidity
in each is highest in young mothers (Fig. 1D).

*The armed forces, students, and unclassified cases were excluded.
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FiG. 2.—In-patient morbidity of the baby in 1962, according to parental social class and parity.

Parity.—Table V and Fig. 2 show the in-patient
morbidity of the babies by parity. A slight
trend of increasing morbidity with increasing
parity is visible but this is not significant. The
result taken in conjunction with Figs 1A and B
suggests that parity is less important than maternal

TABLE V

IN-PATIENT MORBIDITY OF THE BABY IN 1962,
BY MATERNAL PARITY

age in relation to the early hospital morbidity of the
baby. Hospital and home deliveries considered
separately show almost identical trends.

Social Class.—Table VI and Fig. 2 depict the
in-patient morbidity by parental social class,
derived from the father’s occupation as given on the
birth certificate. When all cases are considered
together, an increasing trend of morbidity with
diminishing social class is seen, which does not quite

) Babies Discharged reach the conventional limit of statistical significance.
Maternal Parity from Hospital Total No. (When Armed Forces, students, and unclassified
of Babies
No. Per cent. cases are excluded y*=5-5; d.f.=2; P<0-1>0-05).
Nulliparae 62 3.0 2,088 This trend is slightly more marked for home deliv-
! 62 35 1,753 eries considered alone (y*=66; d.f.=2; P<0-05>
2 34 32 1,058 . Lo
3and 4 28 39 709 0-01), and less marked for hospital deliveries alone.
5 or Over - 14 5-1 274
Not Known 3 19
Maternal Past History of Stillbirth or Miscarriage.—
Total .. .. 203 34 5,901 p
- Table VII (overleaf) shows that a past history of
TABLE VI
EFFECT OF MATERNAL SOCIAL CLASS ON IN-PATIENT MORBIDITY OF THE BABY IN 1962
All Cases Home Deliveries Hospital Deliveries
Maternal Babies Discharged Babies Discharged Babies Discharged
Social Class* from Hospital Total No. from Hospital Total No. from Hospital Total No.
of Bab of Babi of Babies
No. Per cent. No. Per cent. No. Per cent.
Class I L 13 2.9 450
Class IT L 13 23 564 3 1-3 232 23 2.9 782
Class ITI .. .| 8o 32 2,466 17 25 685 63 35 1,781
Class IV [N BT 4-1 1,047
Class V ] 26 4-2 614 23 44 520 46 40 1,141
Armed Forces .. .. 16~ 39 408
Students RS 0 0-0 63 9 46 194 19 3.4 566
Unclassified .. .. 12 4-1 289
Total .. .| 203 34 5,901 52 32 1,631 151 3.5 4,270
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TaBLE VII

EFFECT OF A MATERNAL PAST HISTORY OF STILLBIRTH
OR MISCARRIAGE ON IN-PATIENT MORBIDITY
OF THE BABY IN 1962

Babies Discharged
Maternal Past History of from Hospital Total No.
Stillbirth or Miscarriage of Babies
No. Per cent.
No Stillbirths or Miscarriages 165 3-3 4,981
1,2, 3 or More Stillbirths 4 3-0 135
1, 2, 3, or More Miscarriages 32 4-4 729
1 or more Stillbirths and
1 or More Miscarriages 0 0-0 20
Not Known or Not Stated 2 59 34
Total .. 203 34 5,899

maternal miscarriage or stillbirth did not appear to
influence the in-patient morbidity of the baby in the
early months. The relationship of these factors was
also examined separately in babies of mothers under
or over 20 years of age, but no trends were seen.

Legitimacy.—256 babies who survived delivery and
were discharged from hospital alive were known to be
illegitimate. This almost certainly underestimates the
true state of affairs as our means of ascertainment
of legitimacy was inadequate in 1962. The in-patient
morbidity in this group was 5-9 per cent. as opposed
to 3-3 per cent in the legitimate group, but the
difference is not significant. When classified by
maternal age, the morbidity rate of the illegitimate
babies was similar throughout the age range (see
Figs 1A and B).

Maternal Blood Group.—This was recorded in all
but 393 (6-7 per cent.) of the cases. There is no
definite indication of any relationship between
maternal blood group and subsequent in-patient
morbidity for the A, B, O, or Rhesus factors
(Table VIII).

TasLE VIII
IN-PATIENT MORBIDITY OF THE BABY IN 1962,
BY MATERNAL BLOOD GRO
Babies Discharged
Maternal from Hospital Total No.
Blood Group of Babies
No. Per cent.
A 80 33 2,442
AB 2 1-3 155
o 91 37 2,441
B 15 32 470
Not Known 15 3-8 393
Total 203 3-4 5,901
Rhesus + 153 3-4 4,503
Rbesus — 35 3-5 1,005
Not Known 15 3-8 393
Total 203 3-4 5,901

E. D. ACHESON

OBSTETRIC FACTORS AND FACTORS RELATING TO
THE BABY

Birthweight.—The influence of birthweight on the
in-patient morbidity is shown in Table IX and Fig. 3.
As might be expected, babies weighing less than
53 1b. (2,490 g.) who survive the perinatal period
have a significantly higher in-patient morbidity

TaBLE IX

EFFECT OF BIRTHWEIGHT ON IN-PATIENT
MORBIDITY OF THE BABY IN 1962

. Baby’s Babies Discharged
Birth Weight from Hospital Total No.
(Ib.) of Babies
No. Per cent.

— 4} 8 9-2 87
— 53 13 6-0 217
— 6% 39 4-5 866
— 74 66 33 1,975
- 8 34 3-3 1,041
-9 29 23 1,249
—10 9 25 354
10 or More 4 4-4
Not Weighed 1 4-5 22

Total 203 3-4 5,901
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HOSPITAL MORBIDITY IN EARLY LIFE

than the remainder (r=2-4; P<0-05). For weights
higher than 5% Ib. the in-patient morbidity declines
to a minimum of 2-3 per cent. in the 8-9 Ib. group
with a slight rise thereafter. It is interesting that the
lowest morbidity figure should be for babies with
weights higher than both the median (6-9 1b.) and
the average (7-5 Ib.). A similar trend is shown for
perinatal mortality taken from the same material
(ORLS area, 1962). It seems therefore that the
average birthweight may not be the optimal (Karn
and Penrose, 1951).

Type of Delivery.—This was classified according
to the International Classification into the following
groups:

1. Spontaneous (a¢) Uncomplicated.

(b) Complicated.
Manipulation without instruments,
Forceps delivery (all types).
Caesarean section.

Unassisted.
All other (including vacuum delivery).

Qb wn

Uncomplicated spontaneous deliveries are follow-
ed by a hospital morbidity (33 per cent.) very close
to the average (Table X). Of the remainder the small
group of unassisted spontaneous deliveries has the
highest morbidity. It is interesting that after forceps
delivery and Caesarean section the morbidity is less
than average. Further analysis, taking into account
birthweight, maternal age, and type of morbidity,
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TABLE XI

IN-PATIENT MORBIDITY OF THE BABY IN 1962,
BY LENGTH OF SECOND STAGE OF LABOUR

Length of Second Babies Discharged
Stage of Labour from Hospital Total No.
(min.) of Babies
No. Per cent.
- 30 130 3 7 3,538
— 60 37 1,084
More than 60 16 2 6 622
Not Applicable
(Caesarean section)
or Not Known 20 3-0 657
Total 203 34 5,901

less than 5% 1b.) from the analysis did not affect the
issue. The second stage of labour is notably difficult
to define and to measure, and it is possible that the
negative result is an indication of this.

Maternal Anaesthesia.—In Table XII the babies
are classified according to whether an anaesthetic
was administered to the mother for the delivery;
the type of anaesthesia is also given. The results are
negative. It is particularly interesting that the
substantial number of babies whose mothers had a
general or spinal anaesthetic have a similar hospital
morbidity experience to those whose mothers had no
anaesthetic.

TasLE XIT

IN-PATIENT MORBIDITY OF THE BABY IN 1962,
BY NATURE OF ANAESTHETIC ADMINISTERED TO
MOTHER AT DELIVERY*

will be undertaken when further material is available.
hetic Ad ed B'}bks Eli“hmfed Total N
Anaesthetic Administer rom Hospital otal No.
TaBLE X to Mother at Delivery of Babies
IN-PATIENT MORBIDITY OF THE BABY IN 1962, No. Per cent.
Y TYPE OF DELIVERY None e 113 36 3,124
General .. .. 8 2:6 306
Babies Discharged Spinal .. .. .. 9 3-4 263
Type of Delivery from Hospital Total No. Local .. .. .. 2 25 79
of Babies Pudendal .. .. .. 10 2'5 405
No. | Percent. Unknown .. .. .. 9 9-7 93
Spe (a) uncomplicated 134 33 4,017 Total .. .. .. 151 35 4,270
(b) complicated . 34 4-8 703
{‘:‘o‘,‘;'e‘,’,‘;'ﬁé'.‘,’v“efy' t(gﬁl:;gs:)mmf?ts 23 32 3;;3; *Combination of local or pudendal not done.
Slesarea:h section . .. 2 l(l)(7) 1‘7“4)
nassist spontaneous . . >
Allother (including vacuum) and .Admmtstratzon of Oxygen 1o the Infant at
unclassified . 2 95 21 Birth.—A record of the administration of oxygen to
Total .. 203 3-4 5,901 the infant was found in 381 cases (6-4 per cent.), of
which almost all (370) were delivered in hospital.

Length of Second Stage of Labour.—In 1962 an
attempt was made to determine the length of the
second stage of labour from the obstetric records,
as it was felt that this might provide an index of
foetal stress. Table XI shows that, when all cases
(excluding 173 Caesarean sections) are considered,
there is no clear evidence of any relationship between
the two variables. Removal of small babies (weighing

As the administration of oxygen might be expected
to correlate with the existence of asphyxia at birth,
it was interesting and unexpected to find that the
subsequent morbidity was identical (34 per cent.)
whether or not oxygen was given.

Baby’s Blood Group.—Blood derived from the
umbilical cord had been typed in respect of the ABO
and Rhesus factors in 1,361 babies who survived
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delivery and discharge from hospital. The subsequent
in-patient morbidity in each of the four ABO
phenotypes is shown in Table XIII. No significant
differences were demonstrated. The Rhesus positive
and negative groups are given in Table XIII; there
was no material difference in morbidity between
these two groups.

TABLE XIIT

IN-PATIENT MORBIDITY OF THE BABY IN 1962,
BY BABY’S BLOOD GROUP

Babies Discharged
Baby’s from Hospital Total No.
Blood Group of Babies
No. Per cent.
A .. .. 19 3-1 608
AB .. .. 3 71 39
o .. .. 18 3-0 603
B .. 3 2-7 111
Unclassified 108 37 ,909
Total 151 35 4,270
Rhesus + .. 33 3-0 1111
—.. 10 4-0 25!
Unclassified 108 37 2,
Total 151 3-5 4,270

FACTORS ASSOCIATED WITH DOMICILIARY DELIVERIES

Type of Assistance at Delivery.—A general
practitioner was present at 430 (26-4 per cent.) of
the deliveries which took place at home. The sub-
sequent morbidity of these babies (3-2percent.) was
identical to that of those babies at whose delivery a
midwife was the senior person present. Babies whose
mothers had no assistance at delivery had a higher
subsequent morbidity (7-3 per cent.) but the number
was small and the difference from the remainder is
not significant (Table XIV).

TaBLE XIV

IN-PATIENT MORBIDITY OF THE BABY IN 1962,
BY NATURE OF ASSISTANCE AT DELIVERY

(DOMICILIARY)
Babies Discharged
Persons present from Hospital Total No.
at Delivery of Babies
No. Per cent.
Midwife . .. .. 34 3-0 1,149
GP with or without Midwife 14 -2 430
Unassisted .. .. .. 3 7-7 39
Unknown .. .. .. 1 77 13
Total 52 3-2 1,631

Week in Pregnancy of Midwife’s First Antenatal
Visit.—For mothers booked and delivered at home,
a striking relationship was demonstrated between
the week of gestation in which the first antenatal
visit of the midwife took place and the subsequent
hespital morbidity of the baby after delivery (Table

E. D. ACHESON -

XV and Fig. 4). This trend is significant (y*=9-6;
d.f.=2;P <0-01).It was thought at first that the trend
might be due to a bias introduced by the absence
from the Table of 143 mothers booked for confine-
ment at home but later transferred for delivery in
hospital. However, the subsequent morbidity of the
babies of these mothers (not shown) was only
slightly higher than average (4-2 per cent.) and
could not have affected the issue. It seems possible
that the relationship between the date of the first
antenatal visit and subsequent morbidity may
indicate that mothers who seek medical aid late in
pregnancy are in general those who later have
difficulty in caring for the baby.

TABLE XV

IN-PATIENT MORBIDITY OF THE BABY IN 1962,
BY DATE OF MIDWIFE’'S FIRST ANTENATAL VISIT
DURING MOTHER’S PREGNANCY

Week in Pregnancy of Babies Discharged
Midwife’s Firsty from Hospital Total No.
Antenatal Visit of Babies
No. Per cent.
-19 10 1 706
20-24 12 3-3 360
25-29 - 8 3-2 251
30-34 13 6-6 196
354 7 8-5 82
No Visit or Not Known 2 5:6 36
Total 52 3-2 1,631
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FiG. 4.—Relationship of the weok in pregnancy of midwife’s first
al visit to subseq in-patient morbidity of the baby in 1962.

DiscussioN
The index of the babies’ morbidity experience
used here is a crude and defective one because it
relates only to that fraction of illness which is
treated in hospital. The size of this fraction depends
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HOSPITAL MORBIDITY IN EARLY LIFE

not only upon the nature and severity of the illness
but upon the social circumstances of the family, the
policy of the general practitioner, and the availability
of paediatric hospital beds. The variety of disease
covered is wide and ranges from the extreme
instance of conditions which would compel admis-
sion in any circumstances (e.g. meningitis, pyloric
stenosis, strangulated hernia, meningocele) to those
in which the decision that hospital treatment is
warranted must largely depend upon other factors
(e.g. feeding difficulties, chickenpox, redundant
prepuce, bronchitis). Under these circumstances
few, if any, clear-cut results can be expected. How-
ever, the Tables given here may form a useful basis
for further analysis when a second and third year’s
data are available.

The finding that babies delivered at home had a
similar total in-patient morbidity (3-2 per cent.) to
those delivered in hospital (3-5 per cent.) came as a
surprise. To see to what extent this was due to the
special instance of a small town where paediatric beds
are under the control of GPs, babies born in the
town and in the local authority area surrounding it
were excluded. For the remainder, the morbidity
figures are 2-8 per cent. for hospital deliveries and
3-1 per cent. for home deliveries, so that this
exclusion results in the remaining babies delivered at
home actually having a higher in-patient morbidity
than those delivered in hospital. This finding is of
particular interest in view of the fact that mothers are
selected for delivery in hospital in terms of many
factors which might be regarded a priori as un-
favourable to the infant. Using as a baseline the
overall proportion of hospital deliveries of 73 per
cent., the degree of selection for hospital confinement
in terms of maternal age, legitimacy, and birthweight
(all found to be important in this analysis) was as
follows: the proportion of mothers under 20 years
of age delivered in hospital was 86 per cent., of
illegitimate births 91 per cent., and of babies less
than 5} 1b. 85 per cent. In other words, if hospital
and home confinements were standardized for these
factors, the total in-patient morbidity of babies
delivered at home would have been substantially
higher than for babies born in hospital. Such a
finding might be due to one or both of two possibili-
ties:

(1) That babies delivered at home are less healthy
than those delivered in hospital;
(2) That their utilization of in-patient beds is higher:
(@) because of social and family factors (e.g.
these mothers are less able to look after a
sick child at home);

(b) because of a more liberal referral policy by

the GP (here the policy of the GP would
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reflect his training and experience and the
distance and availability of paediatric beds).

As far as the first possibility is concerned, a
comparison of the various types of diagnoses reached
in hospital and home deliveries was unrevealing
(Table III). The in-patient morbidity rate was
higher in hospital than in home deliveries for in-
fections, and about the same for congenital mal-
formations and for the mixed group which includes
feeding difficulties and alimentary symptoms. For
trauma it was slightly lower than in home deliveries,
but the number of cases was very small. The morbid-
ity due to miscellaneous causes is slightly higher in
home-delivered than in hospital-delivered babies.

In Tables IV to VIII the total in-patient morbidity
of the baby has been related to certain maternal
characteristics, including age at delivery, parity, social
class, legitimacy, and blood group. The morbidity
has been shown to be substantially higher in babies
of young mothers (under 20 years of age) than in the
remainder, and this holds true for home and
hospital births separately, for nulliparac and
multiparae, and for Social Classes I and II, 111, and
IV and V separately. The difference also remains
when illegitimate births are excluded. The numbers
are as yet too small to permit more than very crude
estimates of the relative contribution of these
different factors. However, it seems that low maternal
age may be more important than either high parity
or low social class. Precise comparisons with the
work of Morris and Heady (1955), Heady, Daly, and
Morris (1955), Daly, Heady, and Morris (1955), and
Heady, Stevens, Daly, and Morris (1955) on neonatal
(first month) and post-natal (2nd to 12th month)
mortality are not possible, as the material reported
here contains a mixture of neonatal and post-
neonatal events. However, it is interesting that both
low maternal age and high parity were found to be
important in their material. As in their results, the
additive nature of these two factors is seen in the
babies of multiparae under 20 years of age (Fig. 1c)
where the morbidity rate was 7-5 per cent. On the
other hand, in the babies of women under 20, social
class makes little difference to morbidity (Fig. 1d).
These trends carry the suggestion that maternal
inexperience may be an important factor in relation
to the morbidity of the baby and that for young
mothers a second or third baby following close after
the first is particularly at risk. The low morbidity
experience of the first baby of a woman over the age
of 35 (Fig. 1c, 1-5 per cent.) makes a striking
contrast to that of the second or subsequent child of
the teenager (7 -5 per cent.).

With the single exception of birthweight (Table
IX and Fig. 3), no relationship was found between
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factors recorded at delivery and the subsequent
morbidity of the baby in the early months. In babies
whose birthweight was less than 54 Ib., the subsequent
morbidity was significantly higher than average.
Douglas (1953), in a prospective study of a cohort of
births, was able to detect significantly higher
mortality rates in this group up to the end of the
fourth year of life. The suggestion from Fig. 3 that
the average weight may not be optimal is interesting
and will be studied further.

No striking relationships were demonstrated
between the subsequent in-patient morbidity of the
baby and type of delivery, maternal anaesthesia,
length of the second stage of labour, and administra-
tion of oxygen to the baby at birth. It may be that,
when sufficient numbers of cases are available to
study separate classes of illness in the child (e.g.
congenital malformations, respiratory infections,
and so on), these analyses will prove more rewarding.

SUMMARY

(1) The in-patient hospital morbidity experience in
the early months of life of 5,901 babies born in
1962 to mothers resident in the Oxford Record
Linkage Study area has been examined in
relation to certain maternal and foetal character-
istics and events at delivery. As the period of
study was the calendar year 1962, the average
period of exposure of the babies to the risk of
admission to hospital was approximately 6
months.

(2) 203 (3-4 per cent.) of the babies were discharged
once or more during 1962, the largest single
cause of admission being congenital malforma-
tion.

(3) The hospital morbidity of babies delivered at
home (32 per cent.) was almost identical to that
of those delivered in hospital (3-5 per cent.) in
spite of the selection of difficult cases, nulliparae,
and grand multiparae for delivery in hospital.

(4) Of the maternal characteristics studied (age,
parity, social class, and past history of stillbirth
and miscarriage), low maternal age had the most
important influence on the subsequent hospital
morbidity of the baby.

(5) Babies weighing less than 54 Ib. at birth have a
significantly higher hospital morbidity than the
remainder. The lowest morbidity rate was seen in
babies weighing 8 to 9 1b.

E. D. ACHESON

(6) No definite correlations were found between type
of delivery, length of the second stage of labour,
type of maternal anaesthesia, or the admini-
stration of oxygen to the baby at birth, and the
subsequent hospital morbidity (all causes) of the
baby.

(7) For domiciliary deliveries there was a striking
correlation between the week of gestation in
which the first antenatal visit of the midwife took
place and the subsequent morbidity of the baby.
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APPENDIX A

CONTENTS AND ARRANGEMENT OF
SUMMARY CARD

Information

1 Job No.

Baby’s Identifying No.
Mother’s address.

Mother’s age (yrs).

Mother’s social class.

Place of delivery.

Sex and plurality of baby.
Live or stillborn.

Maternal risk group.
Birthweight (Ib.).

Legitimacy.

General Practitioner.

X ray of mother during pregnancy.
Mother’s diagnoses at delivery.
Mother s blood group.

Pari

Length of second stage of labour.
Result.

Infant feeding.

Perinatal death code

Cause of death or stillbirth.

Past obstetric history.

Drugs to baby during delivery.
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Col.
Information No.  Information
If a Hospital Delivery If Baby has One or More Hospital Admissions
Consultant. .. .
Hospital. 57 Number of admissions of baby in 1962.
Baby’s blood group 58-59 Age of baby at first admission.
Anaesthetic. ' 60-63 Diagnosis of first admission of baby.
Duration of stay (mother) in hospital. 64 Disposal of first admission of baby.
Baby’s diagnosis at birth. 65-66 Duration of stay of first admission of baby.
67-68 Date of admission, month, and second digit of
L . year.
If a Domiciliary Delivery 69-71 Diagnosis on last admission of baby.
Total visits of midwife. 72 Source of admission
Flying squad. 73 Disposal of last admission.
Admitted before, during, or after labour.
Doctor or midwife present at delivery.
BDlawkof midwife’s first visit. If Baby has Died
ank.
X indicates domiciliary delivery. 74-76 Date of death (month and year).
Baby’s diagnosis. 77-80 Cause of Death.
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