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Are inequalities in height underestimated by adult social
position? Effects of changing social structure and height

selection in a cohort study
Chris Power, Orly Manor, Leah Li

Abstract

Objectives To investigate whether changing social
structure and social mobility related to height
generate (inflate) inequalities in height.

Design Longitudinal 1958 British birth cohort study.
Setting England, Scotland, and Wales.

Participants 10 176 people born 3-9 March 1958 for
whom data were available at age 33 years.

Main outcome measures Adult height and social
class at age 33 years; class of origin (father’s
occupation when participant was 7 years old).
Results Adult height showed a social gradient with
class at age 7 years and age 33 years. The difference in
mean height between extreme groups was greater for
class of origin than for adult class, reducing from
2.21 ecm to 1.62 cm for men and from 2.18 cm to
1.74 cm for women. This narrowing inequality was
due mainly to a decrease in mean height in classes I
and II This was because of the pattern of height
related social mobility in which, for example, men
moving into classes I and II were taller (mean 177.2
cm) than men remaining in class III manual (mean
176.1 cm) yet shorter than men with class I and II
origins (mean 178.3 cm) and the relatively large
number of individuals moving into classes I and IL
Changes in the structure of society, seen here with the
general trend of upward social mobility, have acted to
diminish inequalities in adult height.

Conclusions The combination of changing social
structure and height related mobility constrains,
rather than inflates, inequalities in height and may
lead to an underestimation of the role of childhood
socioeconomic factors in the development of
inequalities in adult disease.

BM] VOLUME 325 20 JULY 2002 bmj.com

Introduction

Inequalities in health are a key priority in public health,
but there is controversy over the possible courses of
action that might be taken to reduce them."*
Fundamental to the question of solutions is the
question of causes, and opinion has changed over
recent decades as to how inequalities develop. At the
time of the Black report some argued that inequalities
were created by health selection—that is, social sorting
linked to health—whereby individuals with poorer
health are more downwardly mobile and those with
better health are more upwardly mobile.” Alternatively,
inequalities could be an artefact of social classification™:
as class V declines in size it becomes a more extreme
group and its mortality a less important social
indicator. Hence, a rise in mortality relative to that of
other classes might reflect a smaller group of individu-
als rather than greater social inequality. Both health
selection and artefact of social classification were
expected to inflate health differences.”

It is now accepted that selection and artefact are
not primary explanations for inequalities in most
health outcomes," * although we still know little about
the strength and direction of their effect. We assessed
whether changes in the structure of society (artefact)
and health related social mobility (selection) generate—
that is, act to inflate—inequalities in health. We based
our study on adult height, which has two advantages.
Firstly, shorter adult stature is a well established predic-
tor of cardiorespiratory disease later in life in men and
women”" and is therefore a useful health indicator.
Secondly, height has a particular value here because
once adult stature is reached it changes little, at least in
early adulthood, though from late middle age there is a
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Table 1 Mean (SD) adult height (cm) at 33 years by social class of origin (at 7 years) in 1965 and by adult class at age 33 in 1991

Social class at 7 years

Social class at 33 years

Mean (SD) Difference* Mean (SD) Difference*
Social class No (%) height Slope (95% Cl1) No (%) height Slope (95% CI)
Men (n=5061)
Jand Il 1086 (21.5) 178.2 (6.6) 2012 (39.8) 1776 (6.7) -0.62 16
111 non-manual 502 (10.3) 177.6 (6.8) ~0.76 292 551 (10.9) 177.9 (6.7) (P<0.001) (111022
11l manual 2272 (44.9) 176.6 (6.8) (P<0.001) (1.7 10 2.8) 1686 (33.3) 176.2 (6.7)
IV and V 1181 (23.3) 176.0 (6.5) 812 (16.0) 176.0 (6.8)
Women (n=5115)
I'and Il 1042 (20.4) 164.3 (6.0) 1648 (32.2) 163.7 (6.5)
11l non-manual 544 (10.6) 164.0 (6.5) ~0.76 29 1875 (36.7) 163.1 (6.3) 057 17
11l manual 2355 (46.0) 162.7 (6.4) (P<0.001) (1.71027) 379 (7.4) 162.8 (6.1) (P<0.001) (131t022)
IV and V 1174 (23.0) 1621 (6.4) 1213 (23.7) 162.0 (6.3)

*Difference (cm) between two extreme groups.

trend of increasing “shrinkage.”"’ With a fixed health
measure, the time sequence between health status and
social position is more easily disentangled. We used
data from the 1958 British birth cohort” with
information on height and social position in childhood
and adulthood to investigate inequalities in height.

Methods

Study sample—The 1958 birth cohort includes all
children born in England, Wales, and Scotland from
3-9 March 1958."”" We obtained information on 98%
(about 17 000) from a target of 17 733 births enrolled
in the perinatal mortality survey. Participants have
been followed from birth through to age 41 years. With
11405 (73% of the target population in 1991)
responding at age 33 years, the sample size has
reduced over the period of the study, although biases
are regarded as small.”” We examined the representa-
tiveness of the samples used here, which rely on data
for age 7 and 33 years, and found that 23.3% (men) and
23.0% (women) were from classes IV and V at age 7
compared with 24.3% of the full sample. Individuals
included in our analyses are therefore representative of
the original national study with respect to social class.
Measures—Interviewers measured participants’
height at 33 years. All measurements were done with
participants in erect standing posture to obtain
maximum standing height. We measured height once
using a stadiometer and reading to the nearest
centimetre. Social class when the participant was aged
7 years was based on father’s occupation in 1965 and at
age 33 on the participant’s own current or most recent
occupation in 1991, categorised as I and II

(professional/managerial), III non-manual (skilled
non-manual), IIT manual (skilled manual), and IV and
V (semiskilled or unskilled manual).

Data analysis—We calculated mean adult height
according to class at age 7 and 33 for men and women
separately. Differences between the extreme social
classes are indicated with 95% confidence intervals. We
estimated a slope of inequality using simple linear
regression with height and social class as continuous
variables, assuming equal spacing between the four
social classes. We calculated mean adult height for
socially mobile groups, distinguishing between groups
moving in and out of each class (that is, inflow and out-
flow mobility) separately for each sex. We used a linear
model to estimate differences in mean height between
stable and socially mobile groups.

Results

There were social gradients in adult height for class of
origin and class at age 33 (table 1). There were changes
in social structure between 1965 and 1991 for parents
and offspring at a comparable age in the life span: the
proportions in classes I and II increased from 22% to
40% for men and 20% to 32% for women. Correspond-
ingly, the proportion of men, though not women, in
semiskilled or unskilled occupations declined from 23%
to 16%. Differences in mean height between the extreme
social classes were greater for class of origin than for
class of destination, with differences of 2.21 cm versus
1.62 cm respectively for men and 2.18 cm versus
1.74 cm for women. Consistent with this, the slope of
inequality was steeper for age 7 years.

Table 2 Mean height (cm) at 33 years and inflow social mobility (moving into destination class (adult class at age 33) from class of
origin at 7 years (father’s class) either from all lower classes or all higher classes with combined groups of upward and downward

mobility). Figures in parentheses are numbers of participants

Adult class of destination

Class of origin I and Il 11l non-manual 11l manual IV and V
Men
I and Il 178.3 (729 178.6 (115
an (729 (115) { 177.0 (285)
Il non-manual 177.7 (91) 176.2 (515)
1 | 177.2 (1283 176.1 (926
manua { (1283) { 177.8 (345) (826)
IV and V 176.0 (475) 175.6 (297)
Women
Jand Il 164.6 (542) 164.1 (330)
163.2 (83)
11l non-manual 163.9 (227) 162.3 (813)
11l manual 163.24 (1106) 163.0 (193)
162.8 (1318)
IV and V 162.1 (103) 161.3 (400)

BMJ VOLUME 325 20JULY 2002 bmj.com


http://bmj.com

Downloaded from bmj.com on 21 November 2008

Papers

Table 3 Mean height (cm) at 33 years and outflow social mobility (moving out from class of origin at 7 years (father’s class) to
destination class (adult class at age 33) with combined groups of upward and downward mobility). Figures in parentheses are

numbers of participants

Social class of origin

Adult class of destination land Il 1l non-manual 11l manual IV and V
Men
| and II 178.3 (729 178.4 (271
an (729) (er1) 1775 (948)
11l non-manual 177.7 (91) 176.1 (884)
1] | 178.0 (357 176.0 (926
manua { (357) { 176.3 (160) (926)
IV and V 175.8 (398) 175.6 (297)
Women
l'and Il 164.6 (542) 164.0 (199)
163.0 (1554)
11l non-manual 163.9 (227) 162.5 (774)
11l manual 163.9 (500) 163.0 (193)
164.1 (118)
IV and V 161.7 (608) 161.3 (400)

The narrowing of inequality was due mainly to a
decrease in mean height in classes I and II, whereas for
classes IV and V mean height was similar for both class
of origin and adult class (table 1). This reduction in
height for classes I and II can be explained by patterns
of social mobility linked to height. One general pattern
to emerge is that those moving to a higher class are
taller on average than the class they leave and shorter
than the class they join (tables 2 and 3, also see graphs
of data on bmj.com). To illustrate, men moving into
classes I and II from all other classes were taller
(177.2 cm) than men with similar class origins (for
example, 176.1 cm for those remaining in class IIT
manual), yet they were shorter than men staying in
class I and IT (178.3 cm) (table 2). After we adjusted for
class of destination, men moving into a higher class
(inflow mobility) were on average 0.7 cm (95%
confidence interval 0.2 to 1.2 cm) shorter than those
who were stable in that class, whereas men moving into
a lower class were on average 0.8 cm (0.2 to 1.4) taller
than the stable group. The respective figures for
women were 1.3 cm (0.8 to 1.8) and 0.6 cm (0.0 to 1.2).
For outflow mobility (table 3) we found that, after
adjustment for class of origin, men moving out to a
higher class were 0.4 cm (- 0.2 to 0.9) taller than those
stable in their class of origin, while men moving out to
a lower class were 1.1 cm (0.7 to 1.6) shorter. Similarly
for women, the respective figures were 0.7 cm (0.2 to
1.3) and 0.6 cm (0.1 to 1.2).

However, an important influence on average height
in a particular class is the number of individuals mov-
ing or staying in the same class. Adult height in classes
I and II fell because a substantial number of men
(1283) with shorter average stature moved into this
class to join a smaller group of taller men (729) origi-
nally from this class (table 2). Fewer men (357) moved
out of class I and II (table 3), and they too were taller
than men moving into this class. This pattern of inward
and outward social mobility led to a reduction in aver-
age height in the highest social groups. Similar trends
were seen for women.

Discussion

Contrary to expectation, we found that changing social
structure and height related selection have acted to
reduce rather than amplify inequalities in height. In
other words, inequalities would have been greater in
the absence of these social processes. Adult height is
uniquely able to demonstrate this because, in contrast

BMJ VOLUME 325 20 JULY 2002 bmj.com

with other health measures, it varies little until late
middle age." Height was constant throughout this
study and it was only social position that varied from
class of origin (father’s class) to destination class. Com-
parison of these two social measures shows the effect of
social mobility and height selection. Our results show
that socioeconomic conditions in childhood generate
wider inequalities that are then offset, in part, by social
forces acting to diminish inequalities in adult height.
Macro social trends therefore influence the pattern of
inequality in this population, and it is the level of
mobility over time—in this instance the general trend
of upward social mobility between generations—that is
important here, in combination with height selection.
We do not argue that social mobility has a major
impact on inequalities. From a difference in mean
height between the extreme social groups of 2.2 cm,
the estimated reduction in inequality is only modest.
However, it is the lessening of inequality that is of
interest as we had expected inequalities to increase as a
result of social mobility. For other health measures,
effects of social mobility are less readily established
because of changes in health status. However, previous
studies suggest that social mobility may have a
constraining effect on inequalities in health (“gradient
constraint”), but effects are likely to vary, as found in the
1958 cohort (O Manor, unpublished data) and
elsewhere." " Even so, narrowing inequality for adult

What is already known on this topic

Changes in the structure of society (artefact) and health related social
mobility (selection) are thought to generate inequalities in health, but

the strength and direction of effects are not fully appreciated

Adult height is a risk marker for cardiorespiratory disease and a useful

index with which to assess effects of social mobility

What this study adds

Inequalities in height were not inflated as a result of social mobility and

changes in social structure

These social forces acted to obscure an effect of childhood

socioeconomic circumstances

Inequalities would have been greater in the absence of the general
trend of upward social mobility between generations and the tendency

for taller people to be upwardly mobile
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height is noteworthy because of its potential to
influence the pattern of inequality in some chronic dis-
eases, including coronary heart disease, in later life.”"

Inequalities in height based on adult social position
seem to underestimate the effects of socioeconomic
differences originating in childhood. This has implica-
tions for the perceived scale and causes of inequalities
in adult disease, and therefore for policies aimed at
reducing inequalities. The involvement of macro level
trends linked to structural factors (changing social
structures and social mobility) will need to be appreci-
ated. Such trends may be neglected by current
evidence based approaches to inequalities,” which tend
to emphasise easily measured factors, often at an
individual level and usually on a short time scale. Our
results show that an unfavourable impact of childhood
circumstances on adult height is partly obscured by
changing social structures and that an understanding
of such effects is needed to tackle current patterns of
health inequality.

Contributors: CP and OM specified the study aims; all authors
discussed the analyses, which were undertaken by LL and OM.
CP prepared the first draft; all authors contributed to the final
version of the paper. CP is the guarantor of the paper.

Funding: The Canadian Institute for Advanced Research
supports CP as a fellow.

Competing interests: None declared.

1 Davey Smith G, Ebrahim S, Frankel S. How policy informs the evidence.
BMJ2001;322:184-5.

2 Macintyre S, Chalmers I, Horton R, Smith R. Using evidence to inform
policy: case study. BMJ 2001;322:222-5.

3 Townsend P, Davidson N, Whitehead M. Inequalities in health: the Black
report and the health divide. Harmondsworth: Penguin, 1988.

4 Department of Health. Variations in health:what can the department of health
and the NHS do? HMSO: London, 1995.

5 Smith GD, Bartley M, Blane D. The Black report on socioeconomic
inequalities in health 10 years on. BM/J 1990;301 :373-7.

6 Waaler HT. Height, weight and mortality. Acta Med Scand Suppl
1984;679:1-56.

7 Marmot MG, Shipley MJ, Rose G. Inequalities in death—specific explana-
tions of a general pattern? Lancet 1984;i:1003-6.

8 Walker M, Shaper AG, Wannamethee G. Height and social class in
middle-aged British men. ] Epidemiol Community Health 1988;42:299-303.

9 Yarnell JWG, Limb ES, Layzell JM, Baker IA. Height: a risk marker for

ischaemic heart disease: prospective results from the Caerphilly and

Speedwell heart disease studies. Fur Heart ] 1992;13:1602-5.

Leon DA, Smith GD, Shipley M, Strachan D. Adult height and mortality

in London: early life, socioeconomic confounding, or shrinkage? | Epide-

miol Community Health 1995;49:5-9.

Sorkin JD, Muller DC, Andres R. Longitudinal changes in the heights of

men and women: consequential effects on body mass index. Epidemiol Rev

1999;21:247-60.

12 Ferri E, ed. Life at 33:the fifth follow-up of the
London: National Children’s Bureau, 1993.

13 Centre for Longitudinal Studies Institute of Education. National Child
Development Study Composite File including selected Perinatal Data and sweeps
one to five [computer file]. Colchester: The Data Archive, 1994 (SN: 3148)
www.cls.ioe.acuk/Cohort/Ncds/nhome.htm (accessed May 2002).

14 Elstad JI. Health-related mobility, health inequalities and gradient

constraint. £ur | Public Health 2001;11:135-40.

Bartley M, Plewis I Does health-selective mobility account for

socioeconomic differences in health? Evidence from England and Wales,

1971 to 1991. ] Health Soc Behav 1997;38:376-86.

1

=1

L child devel study.

s

=g

(Accepted 15 January 2002)

Impact of upward social mobility on population mortality:

analysis with routine data

Richard F Heller, Patrick McElduff, Richard Edwards

Abstract

Objective To examine the contribution of changes in
the distribution of social class to the mortality of the
whole population between 1970-2 and 1991-3.
Design Examination of routine data at two time
points: 1970-2 and 1991-3.

Data source Data provided by the Office for National
Statistics.

Main outcome measures Difference for the total
population in the number of deaths between 1971
and 1991. Proportion of difference accounted for by
change in population size, change in risk of death
within each social class, or change in distribution of
population across social classes.

Results Reductions in mortality between 1970-2 and
1991-3 among men in England and Wales were
partially (16% of all deaths) attributable to increases in
the proportion of men in higher social classes,
representing 3943 fewer deaths per year or one less
death for every 3056 men in 1991-3 compared with
1970-2.

Conclusion Some of the observed reduction in
mortality seen between 1970-2 and 1991-3 can be
accounted for by improved overall socioeconomic
status of the population.

Introduction

In recent years the topic of health inequality has devel-
oped increasing social and political importance, and
one of the spurs to this has been the demonstration of
a large and widening gap in death rates between the
extremes of the social distribution." However, this may
give a distorted view of the overall level of health
inequality due to social class differentials as it does not
take into account the changing distribution of social
class within the whole population.

Between 1970-2 and 1991-3 mortality in the
higher and lower social classes diverged in England
and Wales, but there was also a reduction in the
proportion of people in the lower social classes.

We assessed the potential impact of changes in the
composition of social class on population mortality. To
do so, we measured the contribution of changes in the
risk of death within social classes and changes in the
distribution of the population between social classes to
the change in total deaths between 1970-2 and 1991-3.

Methods

The data for this analysis were provided by the Office
for National Statistics and were analysed only for men
aged 25-64 years. Social class, defined by the registrar
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