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Objective: To examine social class inequalities in adverse perinatal events in Scotland between 1980 and
2000 and how these were influenced by other maternal risk factors.
Design: Population based study using routine maternity discharge data.
Setting: Scotland.
Participants: All women who gave birth to a live singleton baby in Scottish hospitals between 1980 and
2000 (n = 1 282 172).
Main outcome measures: Low birth weight (LBW), preterm birth, and small for gestational age (SGA).
Results: The distribution of social class changed over time, with the proportion of mothers with
undetermined social class increasing from 3.9% in 1980–84 to 14.8% in 1995–2000. The relative index of
inequality (RII) decreased during the 1980s for all outcomes. The RII then increased between the early and
late 1990s (LBW from 2.09 (95%CI 1.97, 2.22) to 2.43 (2.29, 2.58), preterm from 1.52 (1.44, 1.61) to
1.75 (1.65, 1.86), and SGA from 2.28 (2.14, 2.42) to 2.49 (2.34, 2.66) respectively). Inequalities were
greatest in married mothers, mothers aged over 35, mothers taller than 164 cm, and mothers with a parity
of one or more. Inequalities were also greater by the end of the 1990s than at the start of the 1980s for
women of parity one or more and for mothers who were not married.
Conclusion: Despite decreasing during the 1980s, inequalities in adverse perinatal outcomes increased
during the 1990s in all strata defined by maternal characteristics.

L
ow birth weight (LBW), preterm birth, and small for
gestational age (SGA) are used as indicators to monitor
adverse perinatal outcomes. Birth weight and gestational

age are the main determinants for neonatal and infant
death.1 2 Growth in utero is associated with health in later
life; poor fetal growth is associated with an increased risk of
adult diseases such as hypertension, diabetes, and coronary
heart disease.3

Parental occupational social class is associated with
adverse perinatal outcomes.4 Rates of LBW, preterm, and
SGA births are higher among the manual social classes than
the non-manual. Social class is also related to other maternal
factors. Maternal age, marital status, height, and parity are
all associated with social class.5–10 Mothers from lower social
classes are more likely to be young, single, shorter, and of
high parity. However, these distributions have changed over
the past 20 years.11 There has been an increase in the
proportion of older mothers, single mothers, taller mothers,
and mothers with undetermined social class (this group
includes people with inadequate job description, never
worked, housewives, and students). The interactions
between social class and other maternal factors and the
changing distributions create problems for assessing social
inequalities.
Recent trends in England and Wales have shown that

inequalities in LBW did not decrease throughout the 1990s.12

In Finland, however, social inequalities in adverse perinatal
events diminished.9 We previously found that in Scotland
between 1980 and 2000 inequalities in LBW had a quadratic
relation over time, with inequalities across social classes
actually increasing during the 1990s.11 In this paper we
investigate the relations between social class and the other
maternal risk factors over time to see if we can identify in
which groups of women inequalities in LBW were greatest,
and which groups have contributed to the increase in
inequality in LBW seen in 1990s. In addition to LBW we

also consider preterm births and SGA as outcomes to describe
trends in perinatal health in Scotland.

METHODS
Data
We used data from 1 282 172 live singleton births—all such
hospital births in Scotland between 1980 and 2000—linked to
the registrar general’s birth registrations to obtain the
occupational social class of the father (or the mother if the
father’s occupation was not recorded). The outcomes
considered were: LBW (,2500 g), preterm births
(,37 weeks’ gestation), and SGA defined as those babies
falling on or below the 5th centile of the appropriate sex and
gestation specific distribution of the study population.
Gestational age at birth was defined as the number of
completed weeks of gestation based on the estimated delivery
date in the clinical record. Year of birth was split into four
time periods of five years.
Occupational social class was coded according to the

registrar general’s classification into one of seven groups;
professional (I), managerial/technical (II), skilled non-
manual (IIINM), skilled manual (IIIM), semi-skilled (IV),
unskilled (V), and undetermined. The undetermined group
have consistently poorer outcomes than the other social
classes.11

Maternal factors studied were maternal age (,20, 20–34,
and 35+), marital status (married (including cohabiting),
single and other (including divorced, separated, widowed,
and not known)), maternal height (,155 cm, 155–163 cm,
and >164 cm), and parity (0, 1–2, and 3+).
Birth weight was missing on 1016 records and there were

108 records with birth weight less than 500 g; these subjects
were excluded from analysis. Gestational age was missing on

Abbreviations: LBW, low birth weight; SGA, small for gestational age;
RII, relative index of inequality

31

www.jech.com

 on 2 March 2007 jech.bmj.comDownloaded from 

http://jech.bmj.com


5322 records and 501 had gestation less than 24 weeks and
were also excluded. The SGA indicator could not be assigned
to 25 infants because of missing information on their sex.
Maternal age was missing on 25 records and parity on 10
records. Maternal height was missing on 117 046 (9.1%)
records; a high proportion (46 604, 40%) of these missing
values occurred between 1995 and 2000. In total 1 158 139
(90.3%) births had complete data and were used in the
analysis.

Statistical methods
The relation between social class and each outcome was
estimated using logistic regression. Social class I was the
reference category.
To compare the changes in social class inequalities in

perinatal outcomes over time the relative index of inequality
(RII) was used.13–15 This takes into account the fact that the
proportion of the population in each social class at each time
point differs. Social class was defined hierarchically (I, II,
IIINM, IIIM, IV, V, and undetermined) and each group was
assigned a value between 0 and 1 depending on the

proportion of the population with higher socioeconomic
position than the midpoint of each group within the
hierarchy. Socioeconomic position was then related to the
outcomes through logistic regression. The resulting odds ratio
compares the bottom of the social hierarchy with the top; the
larger the RII the larger the inequality. The RII was calculated
for each time period. Separate models including the interac-
tion between each of the maternal risk factors and the RII
were fitted for each time period. The significance of the
interaction term was assessed by a Wald test.

RESULTS
The social class distribution changed dramatically. The
proportion of mothers in social class II, IIINM, and with
undetermined social class increased from 16.7% to 21.4%,
from 12.9% to 15.2%, and from 3.9% to 14.8% respectively
(table 1). Mean maternal age increased by two years from 26
years in the early 1980s to 28 years in the late 1990s (table 2).
Mean maternal height also increased over time from 160 cm
to 163 cm. The proportion of single mothers increased from
8.6% to 26.3%.

Table 1 Distribution of parental social class of live singleton births, Scotland 1980–2000

Social class

1980–84 1985–1989 1990–1994 1995–2000

N=304627 N=289479 N=283032 N=281001

n % n % n % n %

I 21451 7.0 20188 7.0 18880 6.7 19375 6.9
II 50787 16.7 49075 17.0 53620 18.9 60073 21.4
IIInm 39219 12.9 44408 15.3 38129 13.5 42689 15.2
IIIm 103893 34.1 85000 29.4 65853 23.3 59702 21.3
IV 48551 15.9 52703 18.2 52075 18.4 42804 15.2
V 28846 9.5 20431 7.1 24673 8.7 14763 5.3
Undetermined 11880 3.9 17674 6.1 29802 10.5 41595 14.8

Table 2 Maternal characteristics of live singleton births by social class and time, Scotland 1980–2000

Social class 1980–1984 1985–1989 1990–1994 1995–2000

Maternal age I 28.6 4.5 29.2 4.6 30.6 4.1 31.6 4.1
Mean and SD, years II 28.2 4.6 28.7 4.6 29.4 4.6 30.5 4.7

IIInm 25.2 5.0 25.7 5.0 26.3 5.2 27.2 5.6
IIIm 25.7 4.8 26.4 4.7 27.3 4.8 28.6 4.9
IV 24.9 5.0 25.0 4.9 26.4 4.9 27.2 5.4
V 24.2 4.9 24.6 4.7 26.1 4.8 27.6 5.1
Undetermined 22.5 5.8 21.9 5.2 23.8 5.5 24.4 6.1
Total 25.9 5.1 26.2 5.1 27.1 5.2 28.1 5.6

Maternal height I 162.2 6.2 162.6 6.2 163.4 6.3 164.0 6.3
Mean and SD, cm II 161.5 6.2 162.0 6.2 162.7 6.3 163.4 6.4

IIInm 160.5 6.3 161.3 6.3 161.9 6.4 162.8 6.5
IIIm 159.9 6.2 160.7 6.2 161.7 6.3 162.4 6.4
IV 159.7 6.2 160.4 6.3 161.4 6.4 162.2 6.5
V 159.0 6.2 159.8 6.3 161.2 6.5 162.1 6.6
Undetermined 159.3 6.2 159.8 6.2 161.0 6.5 161.9 6.5
Total 160.3 6.3 161.0 6.3 161.8 6.4 162.7 6.5

Single mothers, % I 2.9 3.4 1.7 4.0
II 3.2 5.9 9.2 13.4
IIInm 14.5 24.8 31.4 38.1
IIIm 2.8 5.7 12.6 13.1
IV 16.6 24.4 22.4 31.3
V 7.4 8.1 20.6 20.5
Undetermined 43.5 63.8 60.4 59.3
Total 8.6 15.6 21.3 26.3

Parity 3+, % I 4.9 5.2 4.9 4.9
II 6.4 6.2 5.2 4.8
IIInm 5.6 4.7 5.0 4.2
IIIm 7.2 7.0 6.0 6.5
IV 7.7 7.7 6.8 6.8
V 10.3 11.7 9.1 10.7
Undetermined 8.1 7.8 8.7 10.1
Total 7.1 6.9 6.3 6.5
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Mothers in social class I were on average four years older
than mothers in social class V, and seven years older than
mothers with undetermined social class (table 2). Mothers
from higher social classes were on average taller than
mothers from lower social classes. The proportion of single
mothers was greatest in the undetermined social class and
also higher in social classes IIINM and IV. Social class V had
the highest proportion of mothers with parity of three or
more. These patterns were seen across all time periods.
The proportion of LBW and SGA infants decreased over

time, from 5.6% to 5.2% and from 6.0% to 4.3% respectively,
while there was a slight increase in the proportion of preterm
births from 5.2% to 5.4% (tables 3 to 5). The time trends
varied by social class. For all outcomes the largest decrease
was seen in the undetermined social class. The proportion of
LBW births in this group fell from 14.9% to 7.4%, the
proportion of preterm births fell from 14.4% to 6.9%, and the
proportion of SGA births fell from 10.4% to 5.9%.
In each time period there was a significant association

between social class and each outcome, with the odds
increasing as social class decreased. The odds were consis-
tently highest in the undetermined social class; relative to
social class I the odds of adverse perinatal outcomes among
children with undetermined parental social class decreased
between the early and late 1980s and then increased again
between the early and late 1990s (tables 3 to 5).
The RII decreased then increased again over time for each

outcome. Inequalities between 1995 and 2000 were signifi-
cantly lower than between 1980 and 1984 for LBW and
preterm births; however, they were greater than between
1990 and 1994. For SGA there was no significant difference
in the RII between the early 1980s and late 1990s, but again
there was an increase in the inequality between the early and
late 1990s. The same quadratic pattern in the RII was seen
across all levels of the maternal risk factors, with inequalities
increasing between the early and late 1990s (tables 3 to 5).
Tables 3 to 5 show the RII for each outcome by each

maternal factor. Inequalities tended to be greater in married
mothers. For all marital status groups the RII for SGA was

greater between 1995 and 2000 than it was between 1980 and
1984. The RII increased as maternal age increased. In 1990–
1994 social inequalities among teenage mothers were not
significant for any of the outcomes, but by 1995–2000 were
significant for LBW and preterm births. Inequalities in SGA
were greater in the late 1990s than the early 1980s for
mothers aged over 35. Inequalities increased with maternal
height and for mothers with height greater than 155 cm
inequalities in SGA births were greater between 1995 and
2000 than between 1980 and 1984. Inequalities were lowest
in mothers with a parity of 0 and about equal for mothers of
parity 1–2 or 3+. Inequalities increased between the early and
late 1990s for women of all parities, although the increase
was less pronounced among primiparous women. Only
among primiparous women were social class inequalities
consistently lower by the end of the 1990s than at the
beginning of the 1980s.

DISCUSSION
Inequalities in adverse perinatal outcomes existed and were
of a similar magnitude in the late 1990s as in the early 1980s,
although they decreased in between. The extent of inequality
varied by maternal characteristics. Married mothers, mothers
aged 35 and over, taller mothers, and mothers with higher
parity experienced the greatest inequalities. However, the
increase in inequalities seen during the 1990s was most
pronounced among the single and other marital status
groups, mothers aged 35 and over, mothers of height
155 cm and over, and mothers with parity 1 or more.
Birth weight and gestational age are collected routinely on

maternity discharge forms and the three adverse perinatal
outcomes studied here define groups within the population
for which preventative interventions may be possible. Low
birth weight and preterm delivery are highly correlated, while
SGA is a composite measure of birth weight and gestational
age. The same patterns and trends were seen for all of the
outcomes, in particular the increasing inequalities during the
1990s.

Table 3 Low birth weight prevalence, odds ratios (95%CI) by social class, and RII by maternal factors and time, Scotland
1980–2000

Social class

1980–1984 1985–1989 1990–1994 1995–2000

% OR 95%CI % OR 95%CI % OR 95%CI % OR 95%CI

I 3.2 1 3.3 1 3.0 1 2.9 1
II 3.9 1.21 (1.11, 1.32) 3.9 1.19 (1.09, 1.30) 3.9 1.31 (1.19, 1.43) 3.8 1.34 (1.22, 1.47)
IIInm 5.3 1.67 (1.53, 1.82) 5.16 1.56 (1.43, 1.70) 5.2 1.76 (1.60, 1.93) 5.2 1.84 (1.67, 2.02)
IIIm 5.4 1.68 (1.55, 1.83) 5.2 1.60 (1.47, 1.74) 5.1 1.71 (1.56, 1.87) 5.1 1.81 (1.65, 1.99)
IV 6.3 2.01 (1.85, 2.19) 6.3 1.96 (1.80, 2.13) 5.8 1.97 (1.80, 2.16) 6.1 2.17 (1.98, 2.39)
V 6.9 2.19 (2.01, 2.40 6.4 2.00 (1.82, 2.20) 6.2 2.11 (1.92, 2.33) 5.8 2.07 (1.86, 2.31)
Undetermined 14.9 5.24 (4.78, 5.73) 7.8 2.48 (2.26, 2.73) 7.0 2.42 (2.20, 2.66) 7.4 2.70 (2.47, 2.96)
Total 5.6 5.3 5.2 5.2
RII p* p* p* p*
Overall 2.89 (2.73, 3.05) 2.16 (2.04, 2.29) 2.09 (1.97, 2.22) 2.43 (2.29, 2.58)
Marital status ,0.001 ,0.001 ,0.001 0.01
Married 2.86 (2.68, 3.05) 2.05 (1.90, 2.20) 1.96 (1.81, 2.12) 2.07 (1.89, 2.27)
Single 1.67 (1.44, 1.95) 1.43 (1.26, 1.62) 1.34 (1.20, 1.51) 1.72 (1.54, 1.91)
Other 1.59 (1.26, 2.02) 1.29 (1.06, 1.58) 1.42 (1.18, 1.70) 2.18 (1.89, 2.52)
Maternal age ,0.001 ,0.001 ,0.001 ,0.001
,20 1.56 (1.33, 1.83) 1.35 (1.14, 1.60) 1.07 (0.88, 1.30) 1.25 (1.01, 1.55)
20–34 2.88 (2.70, 3.07) 2.10 (1.96, 2.24) 2.10 (1.97, 2.25) 2.31 (2.16, 2.48)
>35 4.51 (3.66, 5.56) 3.26 (2.65, 4.01) 2.81 (2.33, 3.38) 3.78 (3.22, 4.43)
Maternal height 0.013 0.12 0.58 ,0.001
,155 cm 2.19 (1.96, 2.44) 1.80 (1.60, 2.03) 1.77 (1.55, 2.02) 1.89 (1.64, 2.18)
155 cm–164 cm 2.59 (2.40, 2.80) 1.84 (1.70, 1.99) 1.87 (1.72, 2.03) 2.16 (1.99, 2.35)
.164 cm 2.91 (2.56, 3.31) 2.16 (1.91, 2.45) 2.03 (1.81, 2.27) 2.50 (2.25, 2.78)
Parity ,0.001 ,0.001 ,0.001 ,0.001
0 2.17 (2.01, 2.35) 1.57 (1.45, 1.70) 1.54 (1.42, 1.67) 1.64 (1.51, 1.78)
1–2 2.81 (2.57, 3.07) 2.28 (2.07, 2.50) 2.31 (2.10, 2.54) 2.92 (2.66, 3.21)
3+ 3.08 (2.51, 3.77) 2.11 (1.71, 2.60) 2.39 (1.91, 2.98) 3.08 (2.48, 3.83)

*p for interaction term.
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It would also have been of interest to look at trends in
stillbirths and perinatal deaths. In this study the social class
information was obtained from birth registrations but
stillbirths are not registered this way so social class
information was not available for stillbirths in Scotland over
the entire study period. The General Register Office for
Scotland (GROS) reports stillbirths by social class between
1946 and 1997.17 There are differences in stillbirth rates by

social class in Scotland. However, previous research found
that the influence of social class on perinatal mortality
(stillbirths and neonatal deaths) remained unchanged
between 1960 and 1982.18

The social class measure used was derived from the
occupation of the father, or the mother if the father was
not present. Although parental social class is associated with
adverse pregnancy outcomes4 there are problems with

Table 4 Preterm birth prevalence, odds ratios (95%CI) by social class, and RII by maternal factors and time, Scotland 1980–
2000

Social class

1980–1984 1985–1989 1990–1994 1995–2000

% OR 95%CI % OR 95%CI % OR 95%CI % OR 95%CI

I 3.4 1 3.9 1 3.9 1 3.7 1 1
II 4.0 1.20 (1.10, 1.31) 4.2 1.09 (1.00, 1.19) 4.4 1.12 (1.03, 1.21) 4.5 1.21 (1.11, 1.32)
IIInm 4.9 1.48 (1.36, 1.61) 5.1 1.34 (1.23, 1.46) 5.4 1.40 (1.29, 1.53) 5.4 1.47 (1.35, 1.60)
IIIm 4.8 1.42 (1.31, 1.54) 5.0 1.30 (1.20, 1.41) 5.1 1.32 (1.22, 1.44) 5.4 1.46 (1.34, 1.58)
IV 5.7 1.71 (1.57, 1.85) 5.5 1.45 (1.33, 1.57) 5.4 1.40 (1.29, 1.52) 5.9 1.60 (1.47, 1.74)
V 5.8 1.75 (1.60, 1.91) 5.5 1.45 (1.32, 1.59) 5.5 1.43 (1.30, 1.56) 5.7 1.56 (1.41, 1.73)
Undetermined 14.4 4.78 (4.37, 5.23) 7.1 1.91 (1.74, 2.09) 6.5 1.70 (1.56, 1.85) 6.9 1.90 (1.75, 2.07)
Total 5.2 5.0 5.2 5.4
RII p* p* p* p*
Overall 2.45 (2.31, 2.59) 1.60 (1.51, 1.70) 1.52 (1.44, 1.61) 1.75 (1.65, 1.86)
Marital status ,0.001 0.001 0.004 0.18
Married 2.31 (2.16, 2.46) 1.48 (1.38, 1.59) 1.43 (1.32, 1.54) 1.65 (1.51, 1.79)
Single 1.76 (1.51, 2.06) 1.14 (1.00, 1.29) 1.11 (0.99, 1.26) 1.45 (1.30, 1.62)
Other 1.45 (1.12, 1.88) 1.20 (0.97, 1.49) 1.27 (1.05, 1.53) 1.50 (1.30, 1.73)
Maternal age ,0.001 0.002 0.001 0.005
,20 1.48 (1.26, 1.74) 1.12 (0.95, 1.33) 1.03 (0.84, 1.25) 1.39 (1.12, 1.73)
20–34 2.35 (2.20, 2.52) 1.55 (1.45, 1.66) 1.50 (1.41, 1.61) 1.66 (1.55, 1.78)
>35 3.08 (2.50, 3.80) 1.69 (1.37, 2.08) 1.69 (1.40, 2.03) 2.12 (1.81, 2.48)
Maternal height 0.54 0.39 0.27 ,0.001
,155 cm 2.15 (1.89, 2.44) 1.38 (1.20, 1.58) 1.32 (1.13, 1.53) 1.54 (1.31, 1.80)
155 cm–164 cm 2.36 (2.19, 2.56) 1.55 (1.43, 1.68) 1.43 (1.32, 1.55) 1.69 (1.56, 1.84)
.164 cm 2.33 (2.07, 2.62) 1.51 (1.35, 1.69) 1.55 (1.40, 1.72) 1.71 (1.55, 1.87)
Parity 0.01 ,0.001 ,0.001 ,0.001
0 2.07 (1.91, 2.25) 1.24 (1.14, 1.35) 1.25 (1.15, 1.36) 1.31 (1.20, 1.42)
1–2 2.48 (2.27, 2.72) 1.81 (1.65, 1.99) 1.69 (1.54, 1.85) 2.04 (1.86, 2.23)
3+ 2.44 (2.00, 2.98) 1.63 (1.32, 2.00) 1.38 (1.12, 1.70) 2.17 (1.77, 2.66)

*p for interaction term.

Table 5 Small for gestational age prevalence, odds ratios (95%CI) by social class, and RII by maternal factors and time,
Scotland 1980–2000

Social class

1980–1984 1985–1989 1990–1994 1995–2000

% OR 95%CI % OR 95%CI % OR 95%CI % OR 95%CI

I 3.5 1 3.2 1 2.4 1 2.3 1
II 4.1 1.16 (1.07, 1.27) 3.7 1.17 (1.07, 1.28) 3.4 1.41 (1.27, 1.56) 3.1 1.35 (1.21, 1.50)
IIInm 6.1 1.80 (1.66, 1.96) 5.1 1.63 (1.49, 1.78) 4.8 2.03 (1.83, 2.25) 4.3 1.94 (1.74, 2.15)
IIIm 6.1 1.79 (1.66, 1.94) 5.1 1.64 (1.51, 1.79) 4.6 1.95 (1.76, 2.15) 4.3 1.93 (1.75, 2.14)
IV 6.9 2.06 (1.90, 2.23) 6.2 2.00 (1.83, 2.18) 5.5 2.34 (2.11, 2.58) 5.3 2.42 (2.18, 2.68)
V 7.9 2.35 (2.16, 2.56) 6.6 2.14 (1.94, 2.35) 6.0 2.53 (2.28, 2.82) 5.1 2.28 (2.03, 2.57)
Undetermined 10.4 3.21 (2.92, 3.53) 7.5 2.46 (2.24, 2.71) 6.3 2.69 (2.43, 2.99) 5.9 2.71 (2.44, 3.00)
Total 6.0 5.2 4.7 4.3
RII p* p* p* p*
Overall 2.41 (2.29, 2.55) 2.21 (2.08, 2.34) 2.28 (2.14, 2.42) 2.49 (2.34, 2.66)
Marital status ,0.001 ,0.001 ,0.001 ,0.001
Married 2.14 (1.99, 2.30) 2.08 (1.94, 2.23) 2.17 (2.00, 2.36) 2.24 (2.03, 2.48)
Single 1.36 (1.21, 1.54) 1.33 (1.17, 1.50) 1.39 (1.24, 1.57) 1.57 (1.40, 1.76)
Other 1.47 (1.19, 1.80) 1.46 (1.19, 1.80) 1.43 (1.18, 1.72) 2.19 (1.87, 2.56)
Maternal age ,0.001 ,0.001 ,0.001 ,0.001
,20 1.39 (1.18, 1.63) 1.27 (1.07, 1.52) 0.97 (0.79, 1.19) 0.98 (0.77, 1.23)
20–34 2.47 (2.33, 2.63) 2.18 (2.04, 2.33) 2.31 (2.15, 2.48) 2.46 (2.28, 2.65)
>35 3.39 (2.73, 4.21) 3.83 (3.04, 4.83) 3.15 (2.56, 3.88) 4.01 (3.54, 4.79)
Maternal height 0.03 ,0.001 0.56 ,0.001
,155 cm 1.81 (1.63, 2.00) 1.54 (1.37, 1.73) 1.95 (1.70, 2.22) 1.78 (1.54, 2.07)
155 cm–164 cm 2.10 (1.95, 2.25) 1.89 (1.75, 2.05) 1.96 (1.80, 2.13) 2.16 (1.97, 2.36)
.164 cm 2.37 (2.08, 2.71) 2.48 (2.17, 2.82) 2.19 (1.93, 2.49) 2.72 (2.41, 3.08)
Parity ,0.001 ,0.001 ,0.001 ,0.001
0 1.79 (1.67, 1.93) 1.54 (1.43, 1.67) 1.73 (1.60, 1.88) 1.74 (1.59, 1.90)
1–2 2.33 (2.14, 2.53) 2.36 (2.14, 2.60) 2.40 (2.17, 2.66) 3.03 (2.72, 3.36)
3+ 2.14 (1.74, 2.63) 2.53 (2.00, 3.20) 2.40 (1.86, 3.09) 3.08 (2.37, 4.00)

*p for interaction term.
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assigning occupational social class to mothers.19 The registrar
general’s occupational social class is based on occupation and
women are more likely to be looking after the home and
family or never to have worked, and therefore cannot be
assigned their own social class. We saw a large rise in the
mothers with undetermined social class to 15% of the study
population in the late 1990s. The rise in the proportion of
mothers with undetermined social class partly reflects
changes in the marital status distribution over time. Within
the undetermined group 43% of mothers were married in the
early 1980s compared with 18% in the late 1990s while 43%
were single in the early 1980s rising to 64% in the late 1990s
and the ‘‘other’’ marital status group accounted for 13% of
the undetermined group in 1980–84 and 18% in 1995–2000.
No information was available to show how the different
components of this undetermined group changed over time.
The undetermined social class contains a heterogeneous mix
of people, but it was evident that they experienced the worst
perinatal outcomes so this group was placed at the bottom of
the social class hierarchy when creating the RII. This measure
controlled for the changing social class distribution over time.
Lone mothers are at greater socioeconomic disadvantage

than both married and cohabiting mothers, and also suffer
greater ill health.7 20 Despite this, inequalities in adverse
perinatal events were lower in single than married and
cohabiting mothers. For married mothers and cohabiting
mothers social class is likely to be derived from the husband
or partner but for the single mother this is likely to be their
own social class. In the 1990s the changes to the distribution
of social class were similar across all marital status groups,
with the exception of the undetermined social class, which
increased in the single and other marital status mothers but
remained constant in the married mothers. Among those
with undetermined social class married mothers may be at a
greater socioeconomic disadvantage than single mothers, as
for married mothers neither the mother nor the father can be
assigned a social class. This could explain why inequalities
among married mothers are greater than for single mothers.
The recent increases in inequalities were most pronounced
among single mothers and those of other marital status; both
groups had higher inequalities by the end of the 1990s than
at the beginning of the 1980s.
Inequalities by maternal age were lowest in mothers aged

less than 20. During the early 1990s there was no significant
difference between the top and bottom of the social class
hierarchy in this age group. So although young maternal age
is a risk factor for adverse perinatal outcomes,4 we found that
the relation between social class and adverse perinatal
outcomes in younger mothers is not that strong. However,
there are problems with assigning social class to teenage
mothers as many of them will be in the undetermined
group.19

The proportion of births to older mothers increased
throughout the 1980s and 1990s11 and this group is also at
higher risk for adverse perinatal outcomes.4 In this study we
saw that this age group experienced the greatest inequalities.
The detrimental effect of smoking increases with the age of
the mother,21 so some of the inequality may have been
explained by smoking during pregnancy as this is also related
to social class (smoking rates being higher in the lower social
classes).8 22 Elsewhere half the excess risk of adverse perinatal
outcomes in the lowest socioeconomic group was explained
by maternal smoking.9

Smoking status during pregnancy has only been collected
routinely in Scotland from 1992 and there are concerns about
the quality of these data, and care should be taken in
interpreting the result using this information.23 However,
inequalities in smoking during pregnancy, measured by area
deprivation, reduced in Scotland during the 1990s.24

Crude analysis of the data (not shown) looking at the
interactions between smoking status and RII showed that
when smoking was coded as smokers, non–smokers, and not
known smoking status, inequalities in perinatal outcomes
were significantly higher for mothers with not known
smoking status than both the smokers and non-smokers.
For non-smokers and smokers the RII for LBW and preterm
births increased throughout the 1990s; however for SGA they
decreased slightly. For the mothers whose smoking status
was not known the RII for LBW was similar in 1992–94 and
1995–2000, it decreased slightly for preterm births and
increased over time for SGA.
Socioeconomic inequalities in height are well reported25

and maternal height is also associated with LBW.26 We found
the greatest inequalities among the tallest mothers. The mean
height of mothers in this study increased steadily over time.
There is evidence to show that differences in height by social
class are decreasing over time25; however, inequalities in
adverse perinatal events persist and have been increasing
throughout the 1990s for women of all heights.
The Scottish Morbidity Record collects information on

clinical and demographic characteristics and outcomes for all
patients discharged from Scottish maternity hospitals. The
register is subjected to regular quality assurance checks and
has been greater than 99% complete since the late 1970s.27 28

Maternal height is a mandatory but not high priority data
item collected on SMR2 forms.29 The proportion of mothers
whose height was missing on the hospital discharge form
was rather high in the late 1990s (40% of all missing height
records) and the amount of missing height information
varied by health board. Mothers with missing height had a
higher prevalence of both LBW and preterm births. However,
the proportion of mothers with missing height was constant
across social class. Analysis looking at the interactions
between the other maternal factors and RII including
mothers with missing height in the late 1990s showed
similar trends and estimates of inequality estimates as that
excluding mothers with missing height (results not shown).
Inequalities in adverse perinatal outcomes in women of

parity one or more were significantly greater than for
primiparous women. Increases in inequalities in the 1990s
were also more pronounced among women of parity 1–2 or
3+. Both high parity and low social status are independent
risk factors for a short interpregnancy interval,30 which can
lead to ill health for both the mother and the child.31

Inequalities in the high parity group and among women of
parity 1–2 were the same or greater in the late 1990s than
they were in the early 1980s.
Over the past two decades in Scotland there have been

changes in modes of delivery, in particular a large rise in the
caesarean section rate that is associated with both birth
weight and gestation.32 There are variations between health

Key points

N Inequalities in adverse perinatal outcomes in Scotland
increased during the 1990s in all strata defined by
maternal characteristics

N Inequalities in LBW, preterm births, and SGA were
greatest in married, older, taller, and high parity
mothers

N For women with parity one or more, and for mothers
who were not married, inequalities in LBW and SGA
births were greater by the end of the 1990s than at the
start of the 1980s
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board areas in the rates of different modes of delivery and
pregnancy outcomes.33 Some of these differences may be
because of changes social circumstances of mothers over
time. Further work investigating inequalities in caesarean
section rates is ongoing.
By looking at the interactions with other maternal factors

we were able to identify in which groups the inequalities
were greatest and how they had changed over time. We
showed that it is not just the most vulnerable groups of
women where inequalities are widening. Inequalities in
perinatal outcomes have health service resource implications,
as poorer outcomes are more likely to lead to intensive
neonatal care. Further research into the provision of prenatal
and delivery services by social groups is needed. To reduce
inequalities later in life it is important to reduce inequalities
at birth,16 and therefore it is important to continue to monitor
and understand trends and inequalities in perinatal health.

CONCLUSIONS
Despite decreasing during the 1980s, inequalities in LBW,
preterm, and SGA births increased during the 1990s in all
strata defined by maternal characteristics. For women of
parity one or more and for mothers who were not married,
inequalities were greater by the end of the 1990s than at the
start of the 1980s.
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