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Objective: To examine whether a 10-year change in occupational standing is related to carotid artery intima-media thickness (IMT)
5 years later. Methods: Data were obtained from 2350 participants in the Coronary Artery Risk Development in Young Adults
(CARDIA) Study. Occupational standing was measured at the Year 5 and 15 CARDIA follow-up examinations when participants
were 30.2 (standard deviation = 3.6) and 40.2 (standard deviation = 3.6) years of age, respectively. IMT (common carotid artery [CCA],
internal carotid artery [ICA], and bulb) was measured at Year 20. Occupational mobility was defined as the change in occupational
standing between Years 5 and 15 using two semicontinuous variables. Analyses controlled for demographics, CARDIA center, employ-
ment status, parents’ medical history, own medical history, Year 5 Framingham Risk Score, physiological risk factors and health behav-
iors averaged across the follow-up, and sonography reader. Results: Occupational mobility was unrelated to IMT save for an unexpected
association of downward mobility with less CCA-IMT (A = j0.04, p = .04). However, associations differed depending on initial
standing (Year 5) and sex. For those with lower initial standings, upward mobility was associated with less CCA-IMT (A =j0.07, p = .003),
and downward mobility was associated with greater CCA-IMT and bulb-ICA-IMT (A = 0.14, p = .01 and A = 0.14, p = .03, respectively);
for those with higher standings, upward mobility was associated with greater CCA-IMT (A = 0.15, p = .008), but downward mobility
was unrelated to either IMT measure (p values 9 .20). Sex-specific analyses revealed associations of upward mobility with less CCA-
IMT and bulb-ICA-IMT among men only (p values G .02). Conclusions: Occupational mobility may have implications for future
cardiovascular health. Effects may differ depending on initial occupational standing and sex. Key words: CARDIA, IMT, occupational
mobility, occupational social class, socioeconomic status.

CARDIA = Coronary Artery Risk Development in Young Adults;
CCA = common carotid artery; CI = confidence interval; CVD =
cardiovascular disease; HDL-C = high-density lipoprotein cholesterol;
FRS = Framingham Risk Score; ICA = internal carotid artery; IMT =
intima-media thickness; OC/HRT = oral contraceptive/hormone
replacement therapy; SBP = systolic blood pressure; SD



likelihood of a clinical event among those with advanced sub-
clinical disease or initiating atherogenic processes among those
who are free from disease.

We address the question of whether change in occupational
standing for 10 years during adulthood (30.2 [standard devia-
tion {SD} = 3.6] to 40.2 [SD = 3.6] years) influences CVD at
early stages of disease development by examining whether the
extent of change is related to carotid artery intima-media thick-
ness (IMT). Specifically, we expect that declining standing or
downward mobility will be associated with greater IMT. Given
the evidence to suggest that upward change in occupational
standing as well may have implications for long-term health,
we also examine the association of upward mobility with IMT.
Although previous findings (14) suggest that upward mobility
in some cases may place individuals at increased risk for pre-
mature mortality, it also seems reasonable to expect that in-
creases in occupational standing may be beneficial, especially
among those whose initial standings are low. Thus, we examine
the role of initial standing (age, 30.2 [SD = 3.6] years) as a
potential moderator of the associations of both upward and
downward mobility with IMT.

Carotid IMT is frequently used as a surrogate marker of
systemic vascular disease and has been found to be a strong
predictor of future acute cardiovascular events. Whether carotid
IMT indicates atherosclerosis, however, depends largely on the
location of measurement. Whereas the internal carotid artery
(ICA) and carotid bifurcation (bulb) constitute two regions
where advanced atherosclerotic plaques are known to localize,
the common carotid artery (CCA) generally is spared from ad-
vanced plaque formation (15,16). Thus, intimal thickening in
the CCA may reflect the culmination of different disease pro-
cesses than those reflected by thickening in the bulb and ICA.
Because occupational mobility may differentially influence the
specific disease processes affecting these different arterial re-
gions, we examine CCA-IMT and bulb-ICA-IMT as separate
outcomes. We also examine whether associations between occu-
pational mobility and IMT in each of these regions are moder-
ated by sex and race.

Our approach to these questions extends the literature on
SES mobility and disease in three ways. First, wherein exist-
ing research is based on data from exclusively white samples,
the present study reports findings from a sample composed of
nearly equal proportions of blacks and whites. Second, all of
the existing studies defined occupational mobility as move-
ment between discrete social classes (e.g., ‘‘manual,’’ ‘‘skilled
manual,’’ ‘‘nonmanual’’). By comparison, the present study used
a continuous marker of occupational standing, the Socioeco-
nomic Index (SEI) by Stevens and Cho (17), from which we
derived a continuous measure of occupational mobility. Use of
this measure enabled the detection of more subtle changes in
occupational standing that would otherwise be missed if mobil-
ity were defined as movement between broad occupational
classes. Finally, although a few studies have reported associa-
tions between lower SES and greater IMT (18Y21), this is the
first study to examine whether change in SES is associated with
this important indicator of CVD risk.

METHODS
Participants
In 1985 to 1986, 5115 adults aged 18 to 30 years were recruited into

the Coronary Artery Risk Development in Young Adults (CARDIA) Study at
four sites: Birmingham, Alabama; Chicago, Illinois; Minneapolis, Minnesota;
and Oakland, California. The sampling strategy resulted in a population-based
cohort that was balanced by race (52% black), sex (55% women), and educa-
tion (40% with e12 years of education) both overall and within each clinicalti2ec096156.9((-(and)-99)4.1(‘6)-279(in	.879.4())-326.r)-279(73(ea2h)13.2(is28
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simple difference in occupational standing scores between Years 5 and 15.
The first indicated the extent to which participants’ standings increased
during the 10-year period (upward mobility), and the second indicated the
extent to which participants’ standings decreased (downward mobility). Each
variable was scored as follows: if participants’ standings increased between
Years 5 and 15, they were assigned an upward mobility score equal to the
magnitude of the change, and a downward mobility score of ‘‘0.’’ If parti-
cipants’ standings decreased between Years 5 and 15, they were assigned a
downward mobility score equal to the magnitude of the change, and an
upward mobility score of ‘‘0.’’ For ease of interpretation, the absolute value
of the downward mobility score was used in analyses, so that higher values
would indicate greater decreases in standing. Those whose occupational stand-
ing scores did not change during the follow-up were assigned a score of ‘‘0’’
for both mobility variables. We chose to represent occupational mobility as two
unidirectional variables because doing so allowed us to distinguish the effects
of differing magnitudes of positive relative to negative change. By comparison,



and entered simultaneously with the predictor. Because of the known J-shaped



decrease. The median change in standing among the upwardly



was associated with greater IMT among those with low initial
standings but was unrelated to either CCA-IMT or bulb-ICA-IMT
among those with high initial standings.

Moderation by Sex and Race

We conducted additional analyses to determine whether the
associations of upward and downward mobility with Year 20
IMT differed depending on either sex or race. A protective effect
of upward mobility was present for men but not for women
(Fig. 3) for both CCA-IMT (interaction, p



regression model that examined CCA-IMT and bulb-ICA-IMT
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midlife IMT. However, given that occupational mobility is
a common experience among most adults, even a small effect
can have important implications for CVD risk in the larger
population.

Despite these limitations, the present findings provide a
unique perspective on the association of SES with physical dis-
ease. That occupational mobility should be associated with var-
iation in a marker of early cardiovascular pathogenesis among
generally healthy adults suggests that changes in SES may in-
fluence CVD risk at very early points in disease development.
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