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Comparing health inequality in men and women:
prospective study of mortality 1986-96
Amanda Sacker, David Firth, Ray Fitzpatrick, Kevin Lynch, Mel Bartley

Abstract
Objectives To study prospectively the differences in
health inequality in men and women from 1986-96
using the Office for National Statistics’ longitudinal
study and new socioeconomic classification. To assess
the relative importance of social class (based on
employment characteristics) and social position
according to the general social advantage of the
household to mortality risk in men and women.
Design Prospective study.
Setting England and Wales.
Subjects Men and women of working age at the time
of the 1981 census, with a recorded occupation.
Main outcome measures Mortality.
Results In men, social class based on employment
relations, measured according to the Office for National
Statistics’ socioeconomic classification, was the most
important influence on mortality. In women, social class
based on individual employment relations and
conditions showed only a weak gradient. Large
differences in risk of mortality in women were found,
however, when social position was measured according
to the general social advantage in the household.
Conclusions Comparisons of the extent of health
inequality in men and women are affected by the
measures of social inequality used. For women, even
those in paid work, classifications based on
characteristics of the employment situation may give a
considerable underestimate. The Office for National
Statistics’ new measure of socioeconomic position is
useful for assessing health inequality in men, but in
women a more important predictor of mortality is
inequality in general social advantage of the household.

Introduction
Social variation in morbidity and mortality in women
whose social position is measured according to their
own occupation is often found to be less than that of
men.1–4 The extent of social inequality in women’s
health is known to be particularly sensitive to the way

in which inequality is defined and measured.1 5 6 When
women’s social position is classified according to the
occupation of their male partners, male and female
health gradients are more similar.7 8 In estimates of
health inequality there is comparatively little discussion
of these apparent sex differences.

It is now possible to study sex differences in health
inequality with distinct validated measures of social
position and advantage, one based on relations and
conditions of employment and the other on material
cultural aspects of lifestyle outside the workplace. The
Office for National Statistics (ONS) has recently
adopted a new measure of social inequality: the ONS
socioeconomic classification, for use in the 2001 census
and official surveys.9 This measure allocates occupa-
tions to social classes on the basis of aspects of the work
situation, in particular the extent to which members of
an occupation have control over their own work and
that of others.

The other measure is the Cambridge scale, which is
based on general social and material advantage and
lifestyle as reflected in choices of friendship.10–12 Both
measures are being increasingly used in health studies
and have been found to be related to mortality,
morbidity, and health related behaviour.13–18

We aimed to determine whether social gradients in
mortality in women in England and Wales during
1986-96 were less noticeable than in men, and whether
this depended on the measure of social inequality
used.

Subjects and methods
Sample
The ONS longitudinal study is an approximate 1%
sample of the population of England and Wales. Sam-
pling was begun at the time of the 1971 census when
all those born on any one of four days in the year were
entered into the dataset. The study is regularly updated
to include new members born on any one of the four
designated dates.19 Vital events including mortality are

Some occupations
according to ONS
classes and the
Cambridge scale
appear on the
BMJ’s website

Papers

Editorial by Vågerö

Department of
Epidemiology and
Public Health, Royal
Free and University
College London
Medical School,
London
WC1E 6BT
Amanda Sacker
senior research fellow
Mel Bartley
principal research
fellow

Nuffield College,
Oxford OX1 1NF
David Firth
senior fellow in
statistics for the social
sciences

Institute of Health
Sciences, University
of Oxford, Oxford
OX3 7LF
Ray Fitzpatrick
professor of public
health and primary
care

continued over

BMJ 2000;320:1303–7

1303BMJ VOLUME 320 13 MAY 2000 bmj.com



linked to the data from successive censuses. Aggre-
gated data from the study are available to academics
subject to strict controls to preserve confidentiality.19

For our study we included all those who were aged 16
to 65 (16 to 60 for women) and in paid work at the time
of the 1981 census and who were still alive in 1986.
Those who die within five years of a census are not
included in mortality analyses of this dataset to reduce
selection bias.20 Thus we included all cause mortality
from 1986-96 in our analyses.

Measurement of social position
We used two measures of social position, the
Cambridge scale and the ONS socioeconomic classifi-
cation. These measures have been developed by
research using explicit criteria.

ONS socioeconomic classification
This schema primarily distinguishes between employ-
ers and employees. Distinctions are made between
employees whose work concerns higher and lower
amounts of planning and supervision of their own
work and that of others, degrees of job security, and the
existence or not of a career structure.9 We used a seven
category version of the ONS socioeconomic classifi-
cation (table 1). Higher managers are those in
establishments with more than 25 staff; lower
managers are those in smaller establishments. Profes-
sional occupations are divided into employees who
have total or main responsibility for planning their
own and others’ work (professionals) and those whose
work is to a greater extent determined by others (asso-
ciate professionals). Occupations with some autonomy
but not overall planning or supervision within clerical,
sales, and technical forms of work are classified as
intermediate. Employees with supervisory responsibil-
ity for the work of intermediate workers are classified
as higher supervisors. Employees with neither plan-
ning nor supervisory roles fall into three groups: those
engaged in craft occupations (craft and related) and
those engaged partly or wholly in routine work (semi-
routine or routine workers). Employees with super-
visory responsibility for craft and routine workers but

who have no overall planning role are classified as
lower supervisors.9 21 The classification does not distin-
guish between manual and non-manual work because
“changes in the nature and structure of both industry
and occupations has rendered this distinction both
outmoded and misleading.”9 The concept of routine
work has replaced that of skilled work. In the modern
context, and most importantly in relation to women’s
occupations, it is far more relevant to know the extent
to which an employee determines the content of their
own work or has this laid down as a routine set by oth-
ers, rather than the extent to which it concerns manual
skills. The development of the classification system has
involved extensive validation studies.21

Cambridge scale
The Cambridge scale was originally derived from sur-
veys by asking the occupations of the best friends and
marriage partners of respondents, on the grounds that
choices of marriage and friendship are the most
important expression of perceived equality.10 22 Those
pairs of occupations whose members seldom cited
each other as friends were regarded as separated by a
greater social distance, and those frequently cited, as
less distant from each other. After ascertaining the
comparative distances between all pairs of occupations,
multidimensional scaling was used to extract the prin-
cipal dimensions of the space so defined. This exercise
yielded a single major dimension, supporting the con-
cept of a single hierarchy of social interaction and
social advantage12 23: the score on this factor is the
Cambridge score. The Cambridge scale is derived from
observed patterns of social interaction and makes no
reference to employment relations or conditions as a
source of social inequality.

For our analysis we allocated men and women to
the ONS socioeconomic classes by their own
occupation. Because this approach considers general
social advantage and its associated lifestyle as
influenced by both men and women’s own and their
partner’s occupation,24 each man and woman was allo-
cated the higher of their own or their partner’s
Cambridge score if married or cohabiting. Single peo-
ple living alone or as members of larger household
groups were allocated a score on the basis of their own
occupation. Figure 1 shows the relation between the
ONS socioeconomic classes and the Cambridge score
(ranked into septiles). It shows that there is a large pro-
portion of the population whose position is assessed
differently by the two classification systems.

Methods of analysis
We carried out separate analyses for men and women
using Cox regression models controlling for age in five
year bands. The risk of mortality in each social group is
compared with that for all men or women, which is set to
1. We first carried out analyses with social class based on
employment conditions (ONS socioeconomic classifi-
cation) and general social advantage (Cambridge scale)
predicting mortality separately. Because the two
measures overlapped, we used multivariate models to
assess whether there were separate independent effects
of each one, and to compare the two. To compensate for
the fact that the ONS socioeconomic classification is
measured as seven categories whereas the Cambridge
scale is a continuous measure, we ranked the Cambridge

Table 1 Office for National Statistics’ socioeconomic classification

13 category
classes Description

7 category
classes Description

L1 Employers in large firms (>25 staff) 1 Higher managerial and professional

L2 Managers in large firms

L3 Professionals

L4 Associate professionals 2 Lower managerial and professionals

L5 Managers in small firms

L6 Higher supervisors (supervisors of
intermediate workers)

L7.1 Clerical and secretarial 3 Intermediate occupations

L7.2 Intermediate public service
occupations

L7.3 Intermediate technical occupations

L8.1 and 8.2 Employers in small firms 4 Small employers and own account
occupations

L9.1 and 9.2 Non-professional self employed
occupations

L10 Supervisors of craft and routine
occupations

5 Lower supervisors, craft and related
occupations

L11 Craft and related occupations

L12 Semiroutine occupations 6 Semiroutine occupations

L13 Routine occupations 7 Routine occupations
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scores into seven groups ordered from greatest to least
household advantage before being entered into the
analyses.

Results
Table 2 shows the distribution of men and women
among the categories of the ONS socioeconomic
classes. Table 3 shows the age adjusted risk of mortality
in men and women by their ONS socioeconomic
classification and Cambridge scale compared with the
overall risk in all men or all women. Employees with
greater autonomy, security, and career structure (ONS
socioeconomic classes 1 and 2) had a significantly
lower risk of mortality than all men, as did self
employed workers. Lower level supervisors and craft
workers had higher mortality than all those in
managerial and professional occupations or self
employed workers but significantly lower mortality
than semiroutine workers. Workers in routine occupa-
tions had significantly higher mortality than those in
semiroutine occupations. With the exception of
intermediate and self employed workers, mortality was

statistically distinct for each group (confidence
intervals did not overlap).

Mortality patterns in working women by the ONS
socioeconomic classes are less clear. Higher manage-
rial and professional women and intermediate workers
(a large group in women) had significantly lower mor-
tality than all other groups. Mortality risk in lower
supervisors and women with semiroutine and routine
occupations was significantly higher than the average
for all working women, but these groups had similar
risk levels to each other and to lower professional and
self employed women (with average mortality). In
contrast, mortality differences among women were
substantial when expressed in terms of general social
advantage as assessed by the Cambridge scale.

Table 3 shows the results of adjusting each measure
of social position for the other. In men, social class
based on employment relations (ONS classification)
was found to have greater explanatory power than
general social and material advantage (Cambridge
scale) according to the difference in ÷2 before and after
adjustment, although both measures attenuate the
effect of each other. In women, both measures made a
significant independent contribution also, but the ONS
classification had far less explanatory power than gen-
eral social and material advantage both before and
after adjustment. For women, the general social and
material advantage of the household had a greater
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Fig 1 Relation between Office for National Statistics’ socioeconomic
classes and Cambridge score

Table 2 Distribution of men and women by Office for National Statistics’ socioeconomic
classes. Values are numbers (percentages)

Socioeconomic
class Description Men Women

1 Higher managerial and professional 20 179 (13.9) 7 973 (8.8)

2 Lower managerial and professional 23 497 (16.2) 12 119 (13.4)

3 Intermediate employees 11 029 (7.6) 27 469 (30.4)

4 Small employers or own account 11 992 (8.3) 2 836 (3.1)

5 Lower supervisors, craft and related 26 242 (18.1) 2 957 (3.3)

6 Employees in semiroutine
occupations

41 342 (28.6) 21 129 (23.4)

7 Employees in routine occupations 10 475 (7.2) 15 844 (17.5)

Total 144 756 (100) 90 327 (100)

Table 3 Age adjusted relative risk of mortality for men and women by Office for National Statistics’ socioeconomic classes and
Cambridge septiles. Values are odds ratios (95% CIs) unless stated otherwise

Men Women

Univariate Multivariate Univariate Multivariate

Office of National Statistics’ socioeconomic class

1 Higher managerial and professional 0.74 (0.70 to 0.77) 0.83 (0.77 to 0.91) 0.75 (0.67 to 0.84) 0.99 (0.85 to 1.15)

2 Lower managerial and professional 0.86 (0.82 to 0.90) 0.90 (0.85 to 0.96) 1.08 (0.99 to 1.18) 1.26 (1.14 to 1.40)

3 Intermediate employees 0.96 (0.91 to 1.02) 0.92 (0.86 to 0.98) 0.86 (0.80 to 0.93) 1.03 (0.94 to 1.13)

4 Small employers or own account 0.94 (0.89 to 0.99) 0.93 (0.88 to 0.99) 1.00 (0.86 to 1.15) 1.08 (0.93 to 1.26)

5 Lower supervisors, craft and related 1.09 (1.05 to 1.13) 1.06 (1.01 to 1.11) 1.16 (1.02 to 1.33) 0.92 (0.79 to 1.06)

6 Employees in semiroutine occupations 1.18 (1.14 to 1.21) 1.13 (1.08 to 1.19) 1.08 (1.01 to 1.16) 0.92 (0.84 to 0.99)

7 Employees in routine occupations 1.38 (1.31 to 1.45) 1.30 (1.21 to 1.38) 1.14 (1.06 to 1.22) 0.86 (0.78 to 0.94)

Ä÷2*, P value 454, <0.0001 68, <0.0001 66, <0.0001 29, 0.0001

Cambridge scale

1 Greatest advantage 0.72 (0.69 to 0.76) 0.86 (0.79 to 0.94) 0.81 (0.74 to 0.88) 0.77 (0.69 to 0.87)

2 0.85 (0.81 to 0.89) 0.96 (0.90 to 1.02) 0.74 (0.67 to 0.82) 0.71 (0.64 to 0.78)

3 1.01 (0.97 to 1.05) 1.07 (1.01 to 1.12) 0.87 (0.78 to 0.97) 0.81 (0.72 to 0.90)

4 1.04 (0.99 to 1.08) 1.00 (0.95 to 1.05) 1.07 (0.99 to 1.15) 0.99 (0.91 to 1.08)

5 1.09 (1.05 to 1.14) 1.00 (0.95 to 1.05) 1.03 (0.94 to 1.12) 1.06 (0.97 to 1.17)

6 1.14 (1.10 to 1.19) 1.05 (0.99 to 1.10) 1.24 (1.15 to 1.33) 1.37 (1.25 to 1.51)

7 Least advantage 1.25 (1.20 to 1.29 ) 1.08 (1.03 to 1.14) 1.42 (1.33 to 1.52) 1.57 (1.44 to 1.72)

Ä÷2*, P value 409, <0.0001 23, 0.0008 174, <0.0001 136, <0.0001

*df=6.
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independent effect on mortality than social class based
on employment relations. The gradient in women’s
mortality by household advantage (Cambridge scale) is
steeper after adjusting for employment relations and
conditions (ONS classification).

Figure 2 shows the differences between the ONS
classification and the Cambridge scale in predicting
mortality. In men, the mortality gradient between the
“top” and “bottom” of the ONS classification is steeper
than that with the Cambridge scale. The reverse situa-
tion is observed for women. The overall gradient
between the ONS socioeconomic classes is both
uneven and comparatively shallow whereas the
mortality gradient with the Cambridge score shows a
greater degree of inequality. The mortality risks in the
top and bottom septiles of the Cambridge scale
indicate that women with the least social and material
advantage have roughly 1.75 times the risk of mortality
of women with the greatest advantage, almost exactly
the same ratio as that found in men.

Discussion
Even at a time of women’s high participation in
employment, the social basis for health inequalities still
seems to differ according to sex. In men, the ONS
socioeconomic classification, the government’s new
measure of social class, based on relations and
conditions of employment produces a set of groups
with a distinct risk of mortality that differ not just
between higher managers and professionals and
routine employees but throughout its full range. In
women the effect of this variable was dwarfed by
general social advantage. Both the ONS classification
and the household Cambridge scale produced a range
of relative mortality from around 25% below to 30%
above the average for all men, whereas for women the
two dimensions of social position did not capture the
same variability in risk of mortality. In particular,
women working in occupations with the least
favourable conditions of employment had a 14%
increased risk of mortality compared with the average,
whereas women in households with least general social
advantage had a 40% increased risk.

The difference in health inequality in women when
using a measure of the general social advantage of the
household rather than a measure based on occupa-
tional characteristics may have several explanations.
Although women in their 20s and 30s will spend far
more time in paid work than their mothers’
generation, the great majority of deaths among
women aged up to 59 take place at the higher end of
this age range. Over their full life course these women
will still have spent comparatively less time in the
workplace than their male peers. So if routine work
with little autonomy or opportunity for career
advancement is simply regarded as a hazard, women
have less exposure time. Secondly, the Cambridge
scale has been shown to be more strongly related to
health behaviours than are other measures of social
position.18 This is not surprising given that it is derived
from choices of friendship, which will reflect shared
leisure pursuits and lifestyle. In women the
importance of employment related factors relative to
lifestyle outside the workplace would be expected to
differ from that in men, once again due to differential
exposure. Finally, the power of the Cambridge scale to
predict mortality in women may also reflect the nature
of women’s “double day.” Working women (all in this
analysis) in less advantaged households return home
to a heavier burden of domestic labour, most of which
falls on their shoulders, the disadvantage of their
home situation amplifying any effects of work stresses
and hazards. This is supported by the shape of the
gradient relating general social advantage to mortality
in women. At middle to higher levels of advantage, the
gradient is less steep. In contrast with that of men, the
risk of mortality in women increases sharply at the
lower levels of advantage.

Conclusion
We have taken a new approach to understanding how
health inequality differs between men and women. We
have used separate measures of two different dimen-
sions of social inequality that explicitly distinguish the
effects of employment relations and conditions and
general social advantage of the household. Our study

What is already known on this topic

Health inequality in women is studied far less often than in men, one
reason being uncertainty about the best way to measure social
inequality in women

Studies that use measures of social inequality based on their own
occupation tend to show far less health inequality in women

Some studies have used measures of inequality based on concepts of
deprivation or income, and these have tended to show comparatively
greater extents of health inequality in women, but there are no studies
using measures of inequality based on shared culture or common
lifestyle

What this study adds

An analysis of data from 1% of the population of England and Wales,
followed up from 1981-96, showed that in men the Office for National
Statistics’ new validated measure of social inequality based on
employment relations and conditions produced clear differences in life
expectancy between social groups

This measure, however, showed far less inequality in women

When a measure of social inequality based on general social advantage
and lifestyle of the household was used, the extent of inequality in life
expectancy was more or less identical in men and women
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Fig 2 Age adjusted relative risk of mortality by Office for National
Statistics’ socioeconomic classes and Cambridge scale for men and
women
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shows that the relative importance of these dimensions
is different in men and women and that the extent of
health inequality in women compared with men is
affected by the choice of measure.

Although social class based on employment
relations was strongly related to risk of mortality in
men, the relation of general social and material advan-
tage in women was clearly dominant even in those who
were employed at the time of the 1981 census.
Additionally, the extent of inequality in women
classified according to the level of general social
advantage of their household is almost exactly that of
men. Therefore any analysis that examines health
inequality in women using only a measure of social
position based on employment relations or conditions
runs the risk of underestimating the size of the
phenomenon. A better understanding of health
inequality is possible when measures are used that are
sensitive to the multidimensional nature of social
inequality and the uneven effects of these dimensions
on men and women.
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The right place at the right time

On 25 November 1999 I was chairing a GP study day in
cardiology at Harefield Heart Hospital. The first lecture was on
chest pain. As this was being delivered I developed a severe
“indigestion” pain which intensified. During the second lecture,
given by a gastroenterologist, I had to leave the room. I met a
very helpful drug representative who gave me paracetamol and
milk but without benefit. She called one of the cardiologists who
walked me across the road for an electrocardiogram.

I was soon strapped up. The electrocardiograph showed ST
segment elevation in the anterior leads. I knew that my
“indigestion” theory had evaporated. The words of the first
lecturer came back to me: “If ever I develop angina please do an
angiogram right away.” The same cardiologist came by and said,
“We’re going to do an angiogram.”

I was soon viewing my own coronary arteries on the screen.
“There is a severe blockage in the anterior descending and right
coronary,” they said. I soon learnt that angioplasty had succeeded
in keeping flow in the artery and muscle, but there was still the
risk of severe infarction.

In my diamorphic dream state I was asked whether I wanted
surgery. It was explained to me that angioplasty alone might be
sufficient, but lack of certainty placed my life at risk. I willingly

agreed. Apparently, my condition had to be further stabilised
before being taken to surgery. Soon afterwards the surgeon was
harvesting my left internal mammary artery and left radial to
complete the revascularisation.

I later learnt that he then walked across to the lecture room to
give his prepared talk, still in surgical greens. During the study
day both cardiologists and the surgeon gave their lectures and
attended to me.

It is good to be back home feeling well after surgery. I wonder
which study day I will choose next year. Are they better to be
avoided or is it better to be in the right place at the right time?

John D Cowan general practitioner, Harefield, Middlesex

We welcome articles of up to 600 words on topics such as
A memorable patient, A paper that changed my practice, My most
unfortunate mistake, or any other piece conveying instruction,
pathos, or humour. If possible the article should be supplied on a
disk. Permission is needed from the patient or a relative if an
identifiable patient is referred to. We also welcome contributions
for “Endpieces,” consisting of quotations of up to 80 words (but
most are considerably shorter) from any source, ancient or
modern, which have appealed to the reader.
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