WHAT IS ALREADY KNOWN ON THIS TOPIC

Laboratory and epidemiological evidence suggests that aspirin and other anti-inflammatory
drugs may be protective against dementia

Data from randomised studies to date have been inconclusive

WHAT THIS STUDY ADDS

Low dose aspirin did not provide overall cognitive benefits in generally healthy ageing women
participating in a large, long term randomised trial

EDITORIAL by Lawlor and
Sterne

International Institute for Society
and Health, Department of
Epidemiology and Public Health,
University College London,
London SET1 4LD

Correspondence to: T Chandola
t.chandola@uclac.uk

BM] 2007;334:990-3
doi: 10.1136/bm}.39167.439792.55

This article is an abridged version
of a paper that was posted on
bmj.com on 27 April 2007.

Cite this version as: BMJ

27 April 2007, doi: 10.1136/
bmj.39167.439792.55 (abridged
text, in print: BMJ 2007; 334:
990-3)

990

disease: an 18-month randomised, double-blind, placebo-
controlled study. Lancet 2001;358:455-60.

7 AisenPS, Schafer KA, Grundman M, Pfeiffer E, Sano M, Davis KL, et al.
Effects of rofecoxib or naproxen vs placebo on Alzheimer disease
progression: a randomized controlled trial. JAMA
2003;289:2819-26.

8  Couzin ). Halt of Celebrex study threatens drug’s future, other trials.
Science 2004;306:2170.

9  Steering Committee of the Physician’s Health Study Research Group.
Final report on the aspirin component of the ongoing physician’s
health study. N Engl Med 1989;321:129-35.

10 Ridker PM, Cook NR, Lee IM, Gordon D, Gaziano JM, Manson JE, et al.
A randomized trial of low-dose aspirin in the primary prevention of
cardiovascular disease in women. N Engl | Med
2005;352:1293-304.

11 BuringJE, Hennekens CH. The women’s health study: summary of the
design. | Myocardial Ischemia 1992;4:27-9.

12 Fitzmaurice GM, Laird NM, Ware JH. Modelling the mean: analyzing
response profiles. Applied longitudinal analysis. Hoboken, NJ: John
Wiley, 2004:103-39.

13 Roman GC, Royall DR. Executive control function: a rational basis for
the diagnosis of vascular dementia. Alzheimer Dis Assoc Disord
1999;13(Suppl 3):569-80.

14 Devore E, Buring JE, Grodstein F. Plasma cholesterol levels and
cognitive function in older women [abstract]. Neurobiol Aging
2004;25(Suppl 2):S52.

15 LeeS, Buring JE, Cook NR, Grodstein F. The relation of education and
income to cognitive function among professional women.
Neuroepidemiology 2006;26:93-101.

16 De Craen AJ, Gussekloo ), Vrijsen B, Westendorp RG. Meta-analysis of
nonsteroidal antiinflammatory drug use and risk of dementia. Am /
Epidemiol 2005;161:114-20.

17 KangJH, Grodstein F. Regular use of non-steroidal anti-inflammatory
drugs and cognitive function in aging women. Neurology
2003;60:1591-7.

18 Saag KG, Rubenstein LM, Chrischilles EA, Wallace RB. Nonsteroidal
antiinflammatory drugs and cognitive decline in the elderly. /
Rheumatol 1995;22:2142-7.

19 SturmerT, Glynn RJ, Field TS, Taylor JO, Hennekens CH. Aspirin use
and cognitive function in the elderly. Am J Epidemiol
1996;143:683-91.

20 JonkerC, Comijs HC, SmitJH. Does aspirin or other NSAIDs reduce the
risk of cognitive decline in elderly persons? Results from a
population-based study. Neurobiol Aging 2003;24:583-8.

21 Ridker PM, Hennekens CH, Tofler GH, Lipinska I, Buring JE. Anti-
platelet effects of 100 mg alternate day oral aspirin: a randomized,
double-blind, placebo-controlled trial of regular and enteric coated
formulations in men and women. / Cardiovasc Risk 1996;3:209-12.

22 Swan GE, DeCarli C, Miller BL, Reed T, Wolf PA, Jack LM, et al.
Association of midlife blood pressure to late-life cognitive decline
and brain morphology. Neurology 1998;51:986-93.

23 Weggen S, Eriksen JL, Das P, Sagi SA, Wang R, Pietrzik CU, et al. A
subset of NSAIDs lower amyloidogenic Ab42 independently of
cyclooxygenase activity. Nature 2001;414:212-6.

24 Llauner L), Masaki K, Petrovitch H, Foley D, Havlik RJ. The association
between midlife blood pressure levels and late-life cognitive
function. The Honolulu-Asia aging study. JAMA 1995;274:1846-51.

25 Elias PK, Elias MF, D'Agostino RB, Cupples LA, Wilson PW,
Silbershatz H, et al. NIDDM and blood pressure as risk factors for
poor cognitive performance. The Framingham study. Diabetes Care
1997;20:1388-95.

26 Carmelli D, Swan GE, Reed T, Miller B, Wolf PA, Jarvik GP, et al. Midlife
cardiovascular risk factors, ApoE, and cognitive decline in elderly
persons. JAMA 1998;50:1580-5.

27 Kivipelto M, Helkala EL, Laakso MP, Hanninen T, Hallikainen M,
Alhainen K, et al. Midlife vascular risk factors and Alzheimer’s
disease in later life: longitudinal, population based study. BM/
2002;322:1447-51.

Accepted: 21 February 2007

Social inequalities in self reported health in early old age:
follow-up of prospective cohort study

Tarani Chandola, Jane Ferrie, Amanda Sacker, Michael Marmot

ABSTRACT

Objective To describe differences in trajectories of self
reported health in an ageing cohort according to
occupational grade.

Design Prospective cohort study of office based British
civil servants (1985-2004).

Participants 10 308 men and women aged 35-55 at
baseline, employed in 20 London civil service
departments (the Whitehall Il study); follow-up was an
average of 18 years.

Main outcome measures Physical component and mental
component scores on SR-36 measured on five occasions.
Results Physical health deteriorated more rapidly with
age among men and women from the lower occupational
grades. The average gap in physical component scores
between a high and low grade civil servant at age 56 was
1.60 and this gap increased by 1 over 20 years. The
average physical health of a 70 year old man or woman
who was in a high grade position was similar to the
physical health of a person from a low grade around eight

years younger. In mid-life, this gap was only 4.5 years.
Although mental health improved with age, the rate of
improvement is slower for men and women in the lower
grades.

Conclusions Social inequalities in self reported health
increase in early old age. People from lower occupational
grades age faster in terms of a quicker deterioration in
physical health compared with people from higher
grades. This widening gap suggests that health
inequalities will become an increasingly important public
health issue, especially as the population ages.

INTRODUCTION

Health in general tends to deteriorate as people get
older. There may, however, be social inequalities in
the trajectories of age related health decline. Cross sec-
tional evidence suggests that the prevalence of ill
health in people aged 50-59 from routine and manual
social classes is greater than among older people from
professional and managerial social classes.' If people
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from disadvantaged social classes age faster in terms of
declining health, this would result in widening health
inequalities in later life.

Most cross sectional studies show converging rela-
tive health inequalities among the oldest age
groups.”® Evidence from longitudinal studies is con-
flicting; some show decreasing health inequalities with
age,*” while others find persisting or even widening
inequalities.* ' Most longitudinal analyses examined
mortality as the outcome,*®”' a few examined
morbidity’®® and only one separated out age and
period or cohort effects.’

Earlier evidence suggested that women tend to
report greater morbidity and poorer functioning than
men, and this sex difference may increase as they age.
In addition, women from disadvantaged classes may
experience greater health declines with age than men
from a similar class. As people from disadvantaged
social classes are more likely to retire for health
reasons,'” retirement may also exacerbate health
inequalities if their health continues to decline more
quickly in retirement.

We examined whether people in lower occupational
classes age faster in terms of a quicker decline in self
reported health compared with those belonging to
more advantaged classes and whether the effect of
occupational class on these trajectories varies by sex
and retirement status.

METHODS

Data—The Whitehall IT study is an ongoing longitudi-
nal study of 10 308 male and female civil servants (initi-
ally aged 35-55) based in London and set up in 1985."
We analysed the third (1991-3, n=8637), fourth
(1995-6, n=8629), fifth (1997-9, n=7830), sixth (2001,

Mean physical health score

44
56
—— High grade
54
-——- Middlegrade @~ _-=-—""7
52 -

----- Low grade

Mean mental health score

50 =

48 T T ER I

46

39-44 45-49 50-54 55-59 60-64 65-74
Age group (years)

Fig 1| Mean SF-36 physical component scores and mental
component scores by age group: Whitehall Il respondents
from phases 3-7

n=7344), and seventh (2002-4, n=6914) phases of the
study.

Variables—The United Kingdom standard version of
the SF-36 questionnaire was administered on five occa-
sions (phases 3 to 7). This 36 item questionnaire covers
issues relating to physical, psychological, and social
functioning and can be summarised into physical and
mental health components." Occupational class was
measured as the participant’s civil service employment
grade at each phase, which could vary over time. Par-
ticipants were also asked at each phase to classify their
employment status, with “retired” as an option. Thus
employment/retirement status could also vary over
time. Age was centred at 56, the mean age across all
phases.

Analysis—We used growth curve modelling to sepa-
rate the effects of ageing and period or cohort and used
these models to look at socioeconomic position as an
exposure that varies as people age. We included sex
and retirement status at each phase in the models.
Two way interaction terms between time specific
employment grade and the age terms estimated
whether grade effects on health differ as the cohort
gets older. We tested further two way interaction
effects to examine if the effect of age was modified by
sex or retirement. Three way interaction effects were
also examined to see if occupational class trajectories
of health were modified by age or sex. See bmj.com for
details.

RESULTS

Physical health deteriorated for all occupational
groups at older ages, while mental health tended to
improve with age (fig 1). This change in SF-36 scores
may be an ageing effect. Alternatively, the change may
be caused by cohort effects (the oldest cohort member
was born in 1930, the youngest in 1952) or period
effects (such as retirement at any of the measurement
phases).

The tables on bmj.com show the mean SF-36 physi-
cal and mental component scores at each phase of data
collection by age group, employment grade, retire-
ment status, and sex. The physical component scores
for men at phase 3 show that older men have poorer
(lower) physical health. Comparing phase 3 with later
phases, in each age group men from later phases also
have poorer physical health.

We found similar patterns of age and period related
declines in physical component scores among women,
although the mean levels tended to be lower than in
men. In contrast, older men and women have better
mean mental component scores than younger men
and women. At later periods there was a small increase
in mental health scores for the older age groups. There
was a social gradient in physical health at phase 3,
which tended to widen considerably among women,
but less so among men. There was not much of a social
gradient in mental health among men and women at
phase 3. By phase 7, however, people from higher
employment grades had better mental health than
those from lower grades.
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The table shows the estimated coefficients from fit-
ting growth curve models to the data on bmj.com. For
the physical component score in model I, the constant
term refers to the mean physical health (52.97) for the
reference group: high grade, non-retired men aged 56
in 1991-3. A quadratic growth model (with age and
age® terms) was specified with a single year increase
in age resulting in poorer physical health (a decrease
0f0.03 from age 56 to 57). This negative effect of age on
physical health was curtailed as respondents got older.
Alower employment grade was associated with poorer
physical health; at age 56, the gap between high and
low grades was 1.60. The interaction between age
and grade was negative; those in the middle grades
aged 57 had a lower physical component score
(=0.06) than when they were aged 56. There was a simi-
lar effect for the lowest grades (~0.05). This significant
interaction term between age and grade indicates that
health inequalities increase as this cohort got older.
Over 20 years, the gap between high and low grades
increased by 1 (20x-0.05). The trajectory of health
decline for higher grades is not as steep as for those in
middle and lower grades (fig 2).

The mean physical component score for an average
high grade retired man aged 70 in 2002-4 can be calcu-
lated from model I in the table as 47.8. This is around
the same mean physical component score for a low
grade retired man from the same period aged 62.
There was a similar 8 year gap between high and low
grades among women. In comparison, a high grade
man aged 45 in 1991-2 had an estimated physical com-
ponent score of 53.8, which is around the same as for a
low grade man who was 4.5 years younger. So the age
gap in physical health between employment grades
widens from 4.5 to 8 years from mid-life to early old
age.

Model II adjusts for confounders. The widening gap
in health inequalities with age was not explained by the
inclusion of these other interaction effects in the model.
See bmj.com.

Estimates (standard errors) of physical and mental functioning, growth curve models fitted to

Whitehall Il men and women

Physical component scores Mental component scores

Fixed effects Model I* Model IIt Model I* Model Il
Constant 52.97 (0.14) 52.98 (0.15) 52.22(0.16) 52.09 (0.17)
Current age (mean centred at age 56) - -0.03 (0.01) - -0.01(0.01) - 0.16 (0.02) - 0.13 (0.02)
Age2 0.004 (0.001)  0.003 (0.001)  0.003 (0.001) 0.002 (0.001)
Employment grade:

High grade 0.00 0.00 0.00 0.00

Middle grade -0.78 (0.13) -0.79 (0.16) -0.86 (0.15) -0.70 (0.18)

Low grade N -1.60 (0.20) N -1.48 (0.31) N -1.35(0.22) N -1.81(0.35)
Interaction of age and grade:

Agexmiddle grade -0.06 (0.01) -0.07 (0.01) 0.00 (0.01) 0.02 (0.02)

Agexlow grade -005(0.02)  -0.07(0.02)  -0.07(0.02  0.00 (0.02)

*Adjusts for age, period, employment grade, sex, and retirement effects, and interaction effects between
agexperiod, and agexemployment grade.
tAdditionally adjusts for interaction effects between employment gradexsex, employment gradexretirement, and

retirementxsex.
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Fig 2 | Trajectories of age related increase in SF-36 physical
component and mental component scores by employment
grade; Whitehall Il phase 7 (estimated from model I, table)

For the mental component scores in model I
(table 1), the constant refers to the mean mental
health (52.22) for the reference group: high grade,
non-retired men aged 56 in 1991-3. Ageing by one
year was associated with better mental health (an
increase of 0.16 in mental component score). A
lower employment grade was associated with poorer
mental health. Furthermore, the interaction between
age and low grade was negative. Low grade men and
women aged 57 years had a mental component score
0.07 lower than when they were 56 years old, indicat-
ing health inequalities increased with age. Figure 2
shows this for the latest period. At age 50, there was
little social inequality in mental health, but a gap
opened up as the cohort got older, with low grade
older people not attaining the same high mental
health as high grade older people.

In model II, neither sex nor retirement modified
the effect of age, indicating that the trajectories of
mental health did not differ by sex or retirement
status. The widening gap in mental health with age
is mainly because of the increase in mental
component scores among the retired high grades.
See bmj.com.

DISCUSSION

The trajectories for physical health differ between
occupational grades. We found that a 70 year old per-
son who worked in a high grade civil service job had
similar physical health to a 62 year old person from the
lowest grade. This gap was smaller in mid-life. We
found no significant differences in these trajectories
by sex and retirement status, although women from
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WHAT IS ALREADY KNOWN ON THIS TOPIC

Although absolute differences in health between
socioeconomic groups increase in older age groups, there is
some debate about whether relative health inequalities
converge, persist, orincrease in later life

WHAT THIS STUDY ADDS

Relative social inequalities in physical and mental health
increase between middle age and early old age
Occupational class continues to affect the self reported
health of older people well into their retirement

People from lower occupational grades age fasterin terms of
aquicker decline in physical health than people from higher
grades

lower grades and retired women reported poorer
physical health than men from the same grades and
retirement status.

Mental health seems to improve with age for all
occupational groups, although this improvement is
slower for lower occupational grades, resulting in
widening health inequalities in early old age. This
widening gap was not a result of differing trajectories
by sex or retirement status. Rather it was explained by
the better mental health attained by the higher occupa-
tional grades after retirement. Retirement was not asso-
ciated with a similar improvement in mental health for
the lower grades. Other studies that have found posi-
tive effects of retirement on mental health may not
have been able to investigate such interactions
between social class and retirement.!® !¢

These results from the Whitehall II study may seem
to contradict results from other longitudinal studies,
which show converging relative health inequalities in
later life.*®” Previous studies only analysed mortality as
the health outcome. Few studies take into account the
trajectories of health decline with ageing, as well as the
different effects of social position on health as people
age, for which more than two waves of morbidity data
are needed. The one exception restricted analysis to
working life."!

Limitations

The cohort comprised mainly office based civil ser-
vants, thus limiting inferences about the general
working population. However, it is highly likely
that health inequalities will also increase in a more
general population containing greater numbers of
people from routine and manual occupations.
Another potential limitation of the analyses is selec-
tive dropout from the cohort. Those from lower
grades are more likely to drop out or have missing
data at later periods. This has the potential to result
in further underestimation of our observed inequal-
ities in health and also result in low power to detect
significant three way interaction effects on whether
the occupational grade trajectories of health differ
by sex or retirement status. Finally, self reported
measures of health are subject to biases that may
underestimate or overestimate health inequalities,

although not observed for more objective measures
like ischaemia confirmed by electrocardiography in
the Whitehall II study.

Social inequalities in reported health increase from
mid-life to early old age. Helping people from disad-
vantaged social classes to achieve the good health that
is attained by more advantaged groups would help to
reduce need and prevent the growing crisis in
healthcare inequalities among elderly people as the
population ages.
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