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Background Although there is consistent evidence that higher levels of educa-
tion are associated with better health and reduced disease risk,
there is little evidence on whether this is true throughout the life-
course. This study examines whether additional higher educational
qualifications acquired later on in adulthood are associated with a
reduction in coronary heart disease (CHD) risk over and above
qualifications from earlier on in life.

Methods The National Child Development Study 1958 British birth cohort
was analysed, with data at birth, age 7 (1965), age 23 (1981),
42 (2000) and age 44 years (2002). The effect of highest academic
and vocational qualifications obtained by the age of 23 years, and
after the age of 23 years on 10-year risk of developing CHD was
estimated.

Results CHD risk among women who left school without any qualifications
but went on to obtain some qualifications was lower (0.1% risk)
compared with their peers who left school without any qualifica-
tions (0.14% risk). Among men, the effect of additional higher
qualifications on CHD risk was also negative but restricted to
those who left school without any qualifications.

Conclusions Men and women who leave school without any qualifications may
be able to ‘catch up’ to some extent with more qualified people in
terms of lowered CHD risk, if they obtain qualifications later on in
life. However, there are important limitations to these observed
associations which limit any causal interpretation of the results.
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Introduction
Although higher education is associated with better
health,1,2 there is little evidence on whether this
effect remains throughout the lifecourse. Staying on
in full-time education after compulsory schooling is
associated with better health;3 however, most studies
only examine the effect of qualifications gained upon
first leaving full-time education. The period around
the completion of secondary and/or tertiary education

is an important developmental period in the life-
course. Exposure to educational qualifications during
this sensitive period may be particularly important for
health later on in life. There may be little health
returns to educational qualifications acquired later
on in life.

There is some evidence of health benefits of adult
education and learning.4 Participation in adult learn-
ing is associated with health behaviours such as
giving up smoking and sustained exercise, although
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not with obesity.5 Adult learning is also associated
with positive changes in well-being, optimism,
self-efficacy and self-rated health.5 Adult learning in
these studies is conceptualized as any additional
qualifications gained after the age of 33 years. As edu-
cational qualifications are measured on an ordinal
scale, any qualifications gained later on in life does
not necessarily measure the accumulation of educa-
tional qualifications, as these qualifications may be at
the same or lower level when the person first left
full-time education. An accumulation model of quali-
fications needs to measure exposure to qualifications
gained when the person first leaves full-time educa-
tion (this sensitive period is �16–23 years on average)
and then exposure to ‘higher’ qualifications gained
later on in life. The effect of this measure of addition-
al higher qualifications on health has not been exam-
ined before, as other studies have tended to measure
the accumulation of education in terms of number of
years in education.

Educational gradients in coronary heart disease
(CHD) are well established and are a major compo-
nent of health inequalities in the developed world. As
education is one of the main social determinants of
health, increasing educational opportunity and life-
long learning is one of the main strategies for redu-
cing inequalities in health.7,8 However, there is as yet
little research on whether young adults who leave
school with no or few qualifications are able to
‘catch up’ in terms of reducing their CHD risk, by
acquiring further educational qualifications later on
in adulthood.

Hypotheses:

(1) additional higher educational qualifications
acquired later on in adulthood are associated
with reduced CHD risk over and above qualifica-
tions gained upon first leaving full-time educa-
tion; and

(2) the effect of additional higher qualifications
acquired later on in life on reducing CHD risk
is greater for those who left school without any
qualifications.

Materials and Methods
Data
The National Child Development Study (NCDS)
sampled babies born 1 week in 1958 in Great
Britain.9 Following the initial 1958 survey
(n¼ 17 416), additional surveys were carried out in
1965 (at the age of 7 years, n¼ 15 425), 1969 (age
11 years, n¼ 15 337), 1974 (age 16 years,
n¼ 14 647), 1981 (age 23 years, n¼ 12 537), 1991
(age 33 years, n¼ 11 469), 1999/2000 (age 42 years,
n¼ 11 419), 2004 (age 46 years, n¼ 9534) and 2008
(age 50 years, n� 9790). In 2002 (age 44 years), 9349
cohort members took part in a biomedical survey.10

Variables

Outcomes
A CHD risk score was derived from the Framingham
risk assessment tool for estimating 10-year risk of de-
veloping CHD in the biomedical survey at the age of
44 years.11 This uses data from the Framingham
Heart Study12 to estimate 10-year risk for ‘hard’
CHD outcomes (myocardial infarction and coronary
death). The Framingham risk score has been validated
for the UK population,13,14 although it tends to over-
estimate absolute numbers of CHD events. For the
regression analyses, the CHD risk score was log trans-
formed to obtain a more normal distribution (after
adding ‘0.01’ to the CHD risk score to enable valid
log transformations of CHD risk scores of zero).

Exposures
Derived variables for highest academic and vocational
qualifications obtained by ages 23 and 42 years are
available from the NCDS data sets deposited at the
UK Data Archive. Highest qualifications at both ages
were categorized into four groups: none; ‘O level’ aca-
demic and vocational equivalent qualifications (usu-
ally gained at the age of 16 years, indicating the end
of compulsory schooling); ‘A level’ academic and vo-
cational equivalent qualifications (usually gained at
the age of 18 years, indicating any level above com-
pulsory education that is distinct from the education
offered in universities); and university degree or
higher qualifications. Additional qualifications
gained by the age of 42 years could reflect equivalent
qualifications gained from specialist adult education
centres as well as from further and higher educational
institutions. If respondents had missing qualifications
at the age of 42 years, their qualifications at the age
of 33 years were used.

The measure of higher qualifications gained between
the age of 23 and 42/33 years was derived from the
cross-tabulation of these two variables (Table 1) after
removing those still completing educational qualifica-
tions at the age of 23 years (n¼ 730). As those with
degree or higher qualifications by the age of 23 years
could not gain any higher qualifications later on in
life by this classification, they were removed from the
subsequent analyses (n¼ 937). In total, out of 8535
people who were not in full-time education at the age
of 23 years and had lower than degree qualifications,
there were 1216 people who went on to obtain higher
qualifications by the age of 42 years.

Confounders
Socio-economic position at different times across the
lifecourse was measured using father’s social class at
birth (non-manual vs manual/economically inactive),
mother’s education (whether or not left school at the
minimum age), housing tenure (rented vs other
tenure at the age of 7 years), economic inactivity (em-
ployed/full-time education vs unemployed/inactive),
family income (£per week at the age of 23 years),
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home ownership (at the age of 42 years) and social
class (at the age of 42 or age 33 years, if missing).
Health and disability in early life were measured
using low birthweight (<2515 g), any speech prob-
lems diagnosed by a doctor (age 7 years) and any
longstanding illness (age 23 years). Cognitive ability
was measured by reading and maths test scores at the
age of 7 years. CHD risk behaviours included smoking
(age 23 years), physical inactivity (age 23 years:
no reported sports activity in the last 4 weeks),

overweight [age 23 years: body mass index
(BMI)425] and obesity (age 42 years: BMI430).
Disposition for learning was measured at the age of
23 years by asking if the respondent was seriously con-
sidering taking any educational courses of any kind.

Missing data
There is considerable attrition from the original
sample of 17 416 babies to the biomedical survey
(Figure 1). The patterns of missing data in the

Table 1 Distribution of qualifications gained by the age of 23 years by qualifications gained after the age of 23 years

Qualifications gained by the
age of 23 years

Additional qualifications gained after the age of 23 years

No
qualifications

‘0’-level
equivalent

‘A’-level
equivalent or
below degree

Degree or
higher

No qualifications
gained

after the age
of 23 years

Additional higher
qualifications
gained after
the age of
23 years

No qualifications 3273 457 78 30 3273 565

’0’-level equivalent Na 2813 230 131 2813 361

’A’-level equivalent/below degree Na Na 1233 290 1233 290

Degree/higher Na Na Na 937 937 Na

Na: not applicable.

17416 babies born in 1958 (age 0 years)

12537 adult participants in 1981 (age 23 years)

9349 adult participants in 2004 biomedical survey 
(age 46 years)

7120 adult participants with a CHD risk score (age 46 years)

5204 adult participants with a CHD risk score, without 
degrees (age 23 years) and not in full-time education (age 23 years)

 and with qualifications data (age 23–42 years)

Biggest drop out is from ages 16 to 23 years, 
which reflects change in respondent 
from parent to adult cohort member

Only 81.2% of the eligible sample in 
2004 were contacted for the 

biomedical survey

Only ~80% of the biomedical sample 
consented to blood tests (for 

CHD risk score)

969 participants with a CHD risk 
score already had degrees or were 
still in full-time education (age 23 years)

4311 adult participants with a CHD risk score, without degrees 
and not in full-time education (age 23 years), with qualifications data 

(age 23–42 years) and with all covariates measured 

~15% of Sample A did not have
qualifications data (age 23–42 years)

Sample A                                                               
6151 adult participants with a CHD risk score, without 
degrees (age 23 years) and not in full-time education (age 23 years)

~30% of Sample A did not have
qualifications data (age 23–42 years) and all
covariates; ability scores (age 7 years) were 

the largest source of missingness

Figure 1 Flow chart showing the derivation of the sample analysed from the NCDS population

IS ADULT EDUCATION ASSOCIATED WITH REDUCED CORONARY HEART DISEASE RISK? 1501

D
ow

nloaded from
 https://academ

ic.oup.com
/ije/article/40/6/1499/798629 by guest on 09 April 2024



NCDS have been described and modelled in previous
articles.15,16 There is a sharp drop in sample size be-
tween the age of 16 and 23 years when the respond-
ent changed from the parent/carer to the adult cohort
member. The biomedical survey (age 44 years) did not
attempt to contact 18.8% of the eligible sample result-
ing in further attrition. In addition, there are missing
data for the outcome, explanatory variables and
confounders.

The CHD risk score (at the age of 44 years) is
derived from a combination of data including choles-
terol obtained from blood samples, blood pressure,
medication use and smoking status. Of the 9377 par-
ticipants in the biomedical survey, 7120 could be as-
signed a CHD risk score, out of which 969 already had
a degree or were still in full-time education. The other
major source of missing data was the main explana-
tory variable, ‘additional qualifications gained be-
tween age 23 and 42’. This needed participants to
have responded to the questions on qualifications at
the age of 23 and 42/33 years and be included in the
biomedical survey. When the analysis was restricted
to participants who did not have degree-level qualifi-
cations by the age of 23 years, were not in full-time
education as well as those who had a CHD risk score
at the age of 44 years, the sample size was reduced to
5204. This further reduced to 4311 participants when
restricted to the sample with all the confounders mea-
sured, with missing ability scores (at the age of
7 years) accounting for much of the attrition. Much
of the reduction in the sample size from the original
sample participants born in 1958 can thus be ex-
plained by changing respondent status (from parents
to young adults), changing mode of measurement
(survey/exam tests/biomedical tests) as well as longi-
tudinal attrition.

Statistical analyses
We first examined the distribution of the main vari-
ables in the analysis by qualifications gained by the
age of 23 years (Table 2). Multiple regression models
(Tables 3 and 4) were used to estimate the effect of
the exposure variables (qualifications gained by the
age of 23 years and additional higher qualifications
gained after the age of 23 years) on CHD risk, ad-
justed for confounders. All the analyses were gender
specific as the Framingham CHD risk score algorithm
differs by gender.

Sensitivity analyses for missing data were carried
out with multiple imputation using the imputation
by chained equations (ICE) method in STATA.17

Existing literature on missing data in the NCDS
from the earlier waves15 and biomedical survey16

were used to identify predictors of non-response in
the cohort. These predictors—region of birth, birth-
weight, household size at birth, whether breastfed,
whether the mother smoked during pregnancy, short
stature at the age of 7 years, being overweight at the
age of 7 years, internalizing and externalizing

behaviours at the age of 7 years, being taken into
care at the age of 7 years, being a smoker (age 42
years), obese (age 42 years) and having a non-manual
vs manual job (age 42 years)—were included in the
imputation models along with the variables in the
main analysis described above. The interaction be-
tween qualifications gained before and after the age
of 23 years was defined using the ‘passive’ option.
Fifty copies of the data were formed in the process,
each with missing values imputed. These copies were
independently analysed and estimates of parameters
were averaged across the copies using Rubin’s rules18

to obtain a mean estimate and 95% confidence inter-
val (95% CI).

Results
Table 2 shows the distribution (by gender) of the
main variables in the analysis by qualifications
gained by the age of 23 years. Men and women
with higher levels of qualifications came from more
advantaged social positions (in terms of social class,
mother’s education, housing tenure, economic activity
and family income). They were more likely to con-
sider doing more educational courses (at the age of
23 years) and end up as home owners and in
non-manual social classes. They had better health in
terms of higher birthweight and less limiting long-
standing illness (at the age of 23 years). They had
higher maths and reading test scores (at the age of
7 years), and healthier behaviours (at the age of
23 years) in terms of being non-smokers, more phys-
ically active and lower levels of overweight (age
23 years) and obesity (age 42 years).

Men and women with higher qualifications also had
lower CHD risk scores at the age of 44 years [reflected
in their lower blood pressure, higher high density
lipoprotein (HDL) cholesterol and lower rates of
smoking]. The mean CHD risk score for women with-
out any qualifications was 1.3% (Table 2). In other
words, according to the Framingham model, 1 out
of every 100 women with no qualifications is likely
to have a heart attack or fatal CHD event in the next
10 years from ages 44 to 54 years. The corresponding
mean of the log-transformed CHD risk score for this
combination of risk factors is �1.9. The exponent of
�1.9 is 0.15, which is much less than the original 1.3
value for the mean of the untransformed CHD risk
score. Hence the interpretation of the exponent of
the log-transformed CHD risk score does not directly
correspond to the untransformed CHD risk score.

Table 3 shows the effect among women of qualifi-
cations gained by the age of 23 years and higher
qualifications gained after the age of 23 years re-
gressed on (log) CHD risk. In Model 1, only these
two qualification variables are entered into the regres-
sion model. For women with no qualifications by the
age of 23 years (the reference group), the average
(log) CHD risk score is �1.98, which when
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Table 2 Distribution of CHD risk and potential confounders by qualifications gained by the age of 23 years, men and women

CHD risk factors

Qualifications gained by the age of 23 years

No
qualifications

‘O’-level
equivalent

‘A’-level
equivalent or
below degree

Degree
or higher n

Women

Percentage manual fathers age 0 85.0 73.1 57.1 37.3 5899

Percentage mothers left full-time education before minimum age 88.8 78.0 61.4 38.3 5948

Percentage living in rented housing age 0 years 75.2 56.6 43.4 23.2 5344

Percentage economically inactive age 23 years 43.4 25.6 11.2 5.9 5953

Mean £family income age 23 years 80.0 97.6 101.2 93.1 5766

Percentage considering doing more courses at the age of 23 years 9.7 17.0 28.0 30.9 5957

Percentage in manual social class age 42 years 51.4 28.8 13.3 3.3 4946

Percentage in rented homes age 42 years 29.7 12.5 6.8 2.8 4689

Percentage low birthweight 9.8 6.0 3.8 5.0 5938

Mean maths test score age 7 years 4.0 5.2 5.9 6.9 5413

Mean reading test score age 7 years 20.7 25.9 27.4 28.8 5415

Percentage with speech problems age 7 years 16.7 8.8 4.7 3.3 5166

Percentage overweight/obese age 23 years 16.6 11.1 8.4 3.9 5848

Percentage limiting longstanding illness age 23 years 3.4 2.6 2.3 0.7 5917

Percentage inactive age 23 years 86.8 78.7 69.1 64.1 5959

Percentage smokers age 23 years 56.0 37.6 28.5 21.2 5960

Percentage obese age 42 years 20.40 14.76 13.74 7.76 4601

Mean CHD risk score age 44 years (%) 1.3 0.7 0.4 0.3 3121

Mean log CHD risk score age 44 years �1.9 �2.8 �3.3 �3.6 3121

Mean systolic blood pressure (mmHg) age 44 years 120.4 119.7 119.1 118.5 3874

Mean total cholesterol (mg/dl) age 44 years 223.5 219.5 215.2 217.8 3248

Mean HDL cholesterol (mg/dl) age 44 years 62.2 65.6 67.3 69.9 3244

Percentage current smoker age 44 years 39.4 21.6 13.1 7.4 3825

Men

Percentage manual fathers age 0 83.4 72.4 64.7 40.2 5854

Percentage mothers left full-time education before minimum age 88.4 78.7 68.5 43.5 5913

Percentage living in rented housing age 0 73.5 58.1 48.9 28.0 5282

Percentage economically inactive age 23 years 2.8 1.3 1.2 3.8 5912

Mean £family income age 23 years 79.4 94.5 96.0 79.8 5592

Percentage considering doing more courses age 23 years 15.7 22.6 30.1 33.9 5915

Percentage in manual social class age 42 years 76.6 28.8 13.3 3.3 4866

Percentage in rented homes age 42 years 27.5 12.1 6.9 5.3 4342

Percentage low birthweight years 6.8 5.4 4.3 2.4 5902

Mean maths test score age 7 years 4.1 5.3 5.8 7.1 5342

Mean reading test score age 7 years 18.1 23.5 24.8 27.9 5356

Percentage with speech problems aged 7 years 28.1 13.2 10.6 5.2 5107

Percentage overweight/obese aged 23 years 22.9 16.0 13.2 6.7 5794

Percentage limiting longstanding illness aged 23 years 4.0 3.0 2.5 2.0 5854

Percentage inactive aged 23 years 65.0 57.8 52.6 53.8 5914

Percentage smokers aged 23 years 56.1 41.7 32.5 20.6 5920

Percentage obese aged 42 years 21.1 16.32 13.2 7.2 4356

Mean CHD risk score aged 44 years (%) 5.3 4.3 3.7 2.9 3052

Mean log CHD risk score aged 44 years 1.3 1.1 1.0 0.8 3052

Mean systolic blood pressure (mm Hg) age 44 years 133.5 132.8 131.5 129.7 3731

Mean total cholesterol (mg/dl) age 44 years 234.0 236.6 234.4 235.3 3192

Mean HDL cholesterol (mg/dl) age 44 years 53.8 55.5 55.8 58.2 3180

Percentage current smoker age 44 years 37.3 24.6 17.2 6.7 3618
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exponentiated results in an estimated 0.14% risk of
CHD in the next 10 years. In other words, 1.4 out
of every 1000 women is likely to have a CHD event.
For women with ‘O’-level equivalent qualifications by
the age of 23 years, this risk is reduced to 0.06%
(from exponentiating the sum of �1.98 and �0.85);
and for women with ‘A’-level equivalent qualifica-
tions, this risk is reduced to 0.04%. Women without
any qualifications by the age of 23 years but who
gained additional higher qualifications after the age
of 23 years had a lower CHD risk (0.10%, from expo-
nentiating the sum of �1.98 and �0.31) compared
with women without any qualifications by the age
of 42 years. In absolute terms, among women without
any qualifications by the age of 23 years, those who
went on to acquire some qualifications later on in life
had a 1 in a 1000 risk of having a CHD event, com-
pared with a 1.4 in a 1000 risk for those who
remained without any qualifications.

The statistical tests suggest that this effect of higher
qualifications gained after the age of 23 years on
reducing CHD risk for women is not zero. However,
there was little evidence of an interaction between
qualifications gained by the age of 23 years and
higher qualifications gained after the age of
23 years. In other words, the effect of higher qualifi-
cations after the age of 23 years on reducing CHD risk
was similar across women of different qualification
levels by the age of 23 years. Adjusting for confoun-
ders in Models 2 (socio-economic and disposition to-
wards educational courses), 3 (health, ability and
behaviours) and 4 (all confounders) reduced the
effect of qualifications gained by the age of
23 years, but did not substantially change the effect
of higher qualifications gained after the age of
23 years.

Table 4 shows the effect ‘among men’ of qualifica-
tions gained by the age of 23 years and higher quali-
fications gained after the age of 23 years regressed on
(log) CHD risk. In Model 1, men without any quali-
fications by the age of 23 years (the reference group)
have a 3.7% risk (the exponent of 1.32) of having a
CHD event in the next 10 years—these men have a
37 out of a 1000 risk of having a CHD event. Men
with higher qualifications by the age of 23 years had
lower CHD risk. Men who left school without any
qualifications but who went on to obtain some quali-
fications after the age of 23 years had a 3.5% risk
(the exponent of the sum of 1.32 and �0.07) of
having a CHD event, or, in other words, a 35 out of
a 1000 risk.

The effect of higher qualifications gained after the
age of 23 years on reducing CHD risk for men was not
significantly different from zero. Also, this estimate
was smaller in comparison with the equivalent coef-
ficient for women (although the absolute reduction in
CHD risk is larger in men, as men are much more
likely to experience a CHD event by their mid-50s).
There was weak evidence for an interaction between

qualifications gained by the age of 23 years and
higher qualifications gained after the age of 23 years
in the baseline model and the model adjusted for
socio-economic factors, although little evidence for
such an interaction after adjusting for health, ability
and behaviours.

Sensitivity analyses for the missing data were car-
ried out using multiple imputation analysis. The re-
sults (Table 5) were similar to the main set of
analyses described in Tables 3 and 4. There was evi-
dence that higher qualifications after the age of
23 years were associated with reduced CHD risk
among women. Among men, compared with the com-
plete case analysis, there was stronger evidence of an
interaction between qualifications gained by the age
of 23 years and higher qualifications gained after the
age of 23 years. This interaction effect (Figure 2)
shows a greater reduction in CHD risk associated
with obtaining additional higher qualifications after
the age of 23 years, for men who left school with-
out any qualifications compared with men who left
school with ‘O’- or ‘A’-level equivalent qualifications.
Furthermore, there is little educational difference in
CHD risk among men who went on to obtain add-
itional higher qualifications after the age of
23 years, although the CIs for this group are large.

Discussion
There is some evidence that higher qualifications ob-
tained later on in life are associated with lower CHD
risk in both women and men. From a lifecourse per-
spective, this suggests that the health returns to edu-
cational qualifications are not restricted to a sensitive
period (when first leaving full-time education), but
rather the effect of qualifications on health accumu-
lates over the adult lifecourse.

The results from this study are congruent with the
improvements in health behaviours (quitting smoking
and physical activity) and psychosocial processes like
well-being, optimism and self-efficacy, following
adult learning.4,5 Our results also suggest that there
are cardiovascular benefits to qualifications associated
with adult learning leading to qualifications and that
such learning may actually help to reduce the educa-
tional gradient in CHD risk. Women who went on to
obtain higher qualifications later on in adulthood
were associated with a reduced risk of CHD compared
with women who completed their qualifications by
the age of 23 years. This reduction in CHD risk was
observed to a lesser extent among men, with this
effect being primarily observed for men who left
school without any qualifications. So in both men
and women, we observe that those who left school
without any qualifications and who went on to
obtain higher qualifications were able to ‘catch up’
to some extent with their more qualified peers, in
terms of a reduction in their CHD risk.
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There are a number of mechanisms by which add-
itional qualifications gained later on in life can affect
health over and above qualifications gained earlier on
in life. There may be socio-economic returns to gain-
ing additional qualifications that confer health
benefits.2,19 Additional qualifications may also raise
awareness of risky lifestyles and behaviours, although
such awareness may explain only a small part of the
impact of education upon health.20 Psychosocial pro-
cesses such as the sense of belonging to a wider com-
munity, social support, self-efficacy and personal
control5,21 are associated with adult learning and
better health. Qualitative research suggests that
adult education can both sustain and transform
health and well-being.22 Other studies show that
adult learning is associated with improvement in cog-
nitive ability in later life23 and the uptake of prevent-
ive health care.24 The evidence for such mechanisms
has already been established in previous work.5

The reduction in CHD risk observed for those who
went on to obtain additional higher qualifications
after the age of 23 years are imprecisely estimated,
especially among men. Some of that imprecision is
because of the relatively few men and women in
the study who obtained higher qualifications after
the age of 23 years (Table 1).

It is possible that the effect of obtaining qualifica-
tions later on in life on CHD risk may not be causal.
There is a large social gradient in many of the
observed confounders as shown in Table 2.

Although the analyses adjust for a wide range of
potential confounders that could affect CHD risk
and educational attainment, there may be unobserved
factors that result in the association of additional
qualifications gained and lower CHD. The assumption
underlying the analysis is that those who left school
without any qualifications are comparable with those
who also left school without any qualifications but
who went on to obtain some qualifications later on
in adulthood. We tried to take account of differences

between these two groups in terms of socio-economic
position, health, ability and disposition towards learn-
ing. However, these two groups may differ in terms of
other observed or unobserved factors. For example,
the reduction in CHD risk associated with higher
qualifications obtained later on in life may be con-
founded by social class and health in mid-life,
which we control for in the analysis to some extent.
There may be socio-economic improvement in
mid-life that may result in better opportunities for
further education. Similarly, having good health in
mid-life may be conducive for further education.
Furthermore, personality characteristics like commit-
ment and dedication that are needed to return to edu-
cation in later life may also affect the adoption and
maintenance of healthy behaviours. Additionally, the
high levels of missing data and non-response in the
biomedical survey may have introduced biases.
However, sensitivity analyses suggest that such miss-
ing data may not have severely biased the results.

The article was able to distinguish between earlier
and later life exposure to qualifications as they are
meant to measure equivalent educational assess-
ments, regardless of the age of the student.
However, the educational experience of someone
who had educational success earlier on in life is
likely to be different from someone who initially
lacked educational success but finished schooling or
college later on in life. So while the exposure in either
period is the same, it may reflect very different edu-
cational experiences. However, this limitation is true
for most analyses of social processes over the life-
course. Another limitation of the main exposure is
that we were not able to differentiate between men
and women who went on to obtain ‘O’-, ‘A’- and
degree-level qualifications later on in life, instead we
analysed this group together. There may be heteroge-
neous effects by the type of additional higher qualifi-
cation obtained. However, the very small numbers
who obtained the highest qualifications prevented
any meaningful analysis of such heterogeneity.

Additional higher qualifications obtained later on in
life are associated with a reduction in CHD risk
among women and, to a lesser extent, among men.
Men and women who leave school without any quali-
fications may be able to ‘catch up’ to some extent
with more qualified people in terms of lowering
their CHD risk, if they obtain higher qualifications
later on in life. Obtaining higher qualifications
later on in life may be one of the mechanisms of
reducing the social gradient in CHD risk. However,
there are important limitations to these observed
associations that limit any causal interpretation of
the results.
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Figure 2 Interaction effect on CHD risk among men,
between qualifications obtained by the age of 23 years and
additional higher qualifications obtained after age 23 years
(estimates taken from Model 4, Table 5)
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for Life Course Studies in Society and Health (RES-
596-28-0001). The analyses in this work are based
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National Child Development Study (NCDS). The
data was deposited at the UK Data Archive by
the Centre for Longitudinal Studies at the Institute
of Education, University of London. NCDS is
funded by the Economic and Social Research
Council (ESRC).
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KEY MESSAGES

� CHD risk among British women who left school in the 1970s without any qualifications but went on
to obtain some qualifications later on in life was lower compared with their peers who remained
without any qualifications.

� Additional higher qualifications gained later on in life were also associated with a reduction in CHD
risk among British men, but only for those who left school without any qualifications.

� Men and women who leave school without any qualifications may be able to ‘catch up’ to some
extent with more qualified people in terms of lowered CHD risk, provided these associations are
causal.
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