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Objective: We ask whether subjective socioeconomic status (SES) predicts who develops a common cold
when exposed to a cold virus. Design: 193 healthy men and women ages 21-55 years were assessed for
subjective (perceived rank) and objective SES, cognitive, affective and social dispositions, and health
practices. Subsequently, they were exposed by nasal drops to a rhinovirus or influenza virus and
monitored in quarantine for objective signs of illness and self-reported symptoms. Mairn Outcome
Measures: Infection, signs and symptoms of the common cold, and clinical illness (infection and
significant objective signs of illness). Results: Increased subjective SES was associated with decreased
risk for developing a cold for both viruses. This association was independent of objective SES and of
cognitive, affective and social disposition that might provide alternative spurious (third factor) expla-
nations for the association. Poorer sleep among those with lesser subjective SES may partly mediate the
association between subjective SES and colds. Conclusions: Increased Subjective SES is associated with
less susceptibility to upper respiratory infection, and this association is independent of objective SES,
suggesting the importance of perceived relative rank to health.

K #ymr rils: subjective socioeconomic status, infection, psychoneuroimmunology, common cold, suscep-

Cuneyt M. Alper and William J. Doyle
Pittsburgh Children’s Hospital and University of Pittsburgh

University of Rochester School of Medicine and Dentistry

tibility

Increasing socioeconomic status (SES), whether measured in
terms of income, education or occupation, has been associated
with decreasing rates of mortality and morbidity from almost every
disease condition (e.g., Adler et al., 1994; Anderson & Armstead,
1995; Marmot, Feeney, Shipley, North, & Syme, 1995). This
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relationship exists across countries, with and without universal
access to health care, suggesting that access to care is not the
primary mechanism behind this effect.

One issue raised by this literature is whether these associations are
attributable to differences in material resources associated with these
SES markers or to the perceptions of relative social status that they are
thought to generate. Because the literature associating SES with
morbidity and mortality is based on objective markers of SES, it does
not allow us to differentiate the potential effects of resources versus
those of perceived rank. However, recently, a new instrument has
been applied in an attempt to tap people’s perceptions of how they
rank in SES in relation to others. The instrument is a simple picture of
a ladder with 9 or 10 steps. The respondent is asked to place them-
selves on the ladder in terms of where they stand in their country, in
terms of income, education and occupation (Adler et al., 1994). It is
possible that one’s subjective relative rank is more important than the
environmental exposures and resources represented by objective mea-
sures of SES (e.g., animal studies of social rank where environments
and resources are controlled: Cohen et al., 1997b; Kaplan, Manuck,
Clarkson, Lusso & Taub, 1982). If so, the ladder would predict health
above and beyond the objective markers.

A number of studies across different populations have found
that higher subjective SES, as assessed by the ladder, is associated



with better health and that these relations generally remain after
controlling for traditional objective measures of SES (Adler, Epel,
Castellazzo, & Ickovics, 2000; Hu, Adler, Goldman, Weinstein, &
Seeman, 2005; Ostrove, Adler, Kuppermann, & Washington,
2000; Singh-Manoux, Adler, & Marmot, 2003). These studies are
akh cross-sectional. Moreover, with two exceptions, they used
measures of health outcomes that were s<g-r£» rt%l. The excep-
tions are Adler et al. (2000), who found preliminary associations
between lower subjective social status and several neuroendocrine
mediators of disease risk, and Wright and Steptoe (2005), who
reported a relation between low social status and an exaggerated
rise in cortisol on awakening. Here we present evidence on the
associations of objective and subjective SES and health using a

" “rt © design and » b, %} © markers of disease as the out-
come. We assessed income, education, and subjective SES in
healthy volunteers and subsequently exposed them to one of two
viruses that cause a common cold. We ask whether the objective
and subjective measures of SES predict who develops a cold, and
whether subjective SES predicts disease susceptibility above and
beyond objective markers. In additional analyses, we control for a
range of personality characteristics that might contribute both to
judgments of subjective SES and to disease resistance and control
for health practices that might mediate an association between
subjective SES and resistance.

Method
D% ipn

After we assessed objective and subjective SES, demographics,
personality characteristics, health practices, and virus-specific an-
tibody levels, healthy volunteers were quarantined in separate
rooms, exposed to either a rhinovirus (RV) or influenza virus, and
followed for five (for RV) or six (for influenza virus) days to
assess infection, and signs and symptoms of illness.

Swb,%cts

Data were collected between 2000 and 2004. The subjects were
95 men and 98 women, aged 21 to 55 years (M = 37.3, SD =
+8.8) who responded to advertisements and were judged to be in
good health. They were studied in eleven groups and were paid
$800 for their participation. The study received institutional review
board approval and informed consent was obtained from each
subject.
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Volunteers underwent medical screenings and were excluded if
they had a history of nasal surgery, asthma, or cardiovascular
disorders, or abnormal urinalysis, CBC, or blood enzymes, were
pregnant or currently lactating, seropositive for HIV, or on regular
medication. They were also excluded if they were hospitalized for
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We have published results from this data set indicating that
higher levels of positive emotional style (trait positive affect) were
associated with less susceptibility to disease (Cohen, Alper, Doyle,
Treanor, & Turner, 2006). To establish the independence of effects
reported here, we included both positive and negative emotional
style measures as controls. VVolunteers were interviewed by phone
on 14 consecutive evenings during the month before quarantine.
They were asked how accurately (0 = not at all accurate to 4 =
extremely accurate) each of 6 positive and 6 negative adjectives
described how they felt during the last day (see details in Cohen et
al., 2006). Daily positive and negative mood scores were calcu-
lated by summing the ratings of the 6 respective adjectives. To
form summary measures of emotional style, daily mood scores
were averaged (separately for positive and negative) across the 14
days.
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We assessed several personality characteristics that might bias
one’s perceptions of his/her own social status and influence health
outcomes. These included mastery, optimism, self-esteem, pur-
pose, and extraversion. The 7-item Mastery Scale (Pearlin &






Because our definition of clinical colds combines infection with
illness, the observed association between lower subjective SES and
clinical colds could have resulted from an increased risk for
infection and/or an increased expression of illness among infected
persons. Subjective SES was not associated with infection rates

> .97), but lower ladder scores were associated with increased
rates of clinical colds among infected subjects (b = —.22 [£.09],

< .02; OR = 3.84 [CI 1.60 to 9.24] for lowest tertile, 2.38 [CI
1.02 to 5.53] for middle, and 1 for highest). Hence, the relation
between subjective SES and colds is attributable to infected people
with lower subjective SES expressing more objective signs of
illness. Separate analyses of the association of subjective SES with
the continuous measures of cold signs and self-reported symptoms
in infected subjects were consistent with this association; for
mucus weights, b = —.07 [+.03]p < .01; and for symptoms, b =



style, positive emotional style, self-esteem, mastery, purpose, op-
timism, and extraversion. Finally we fit a single model including
all of these control variables at once. The association between
subjective SES and colds was maintained in all of these equations
(Ps range from <.02 to <.03).

We also thought that health practices might operate as mediating
pathways linking subjective SES to colds. We fit another series of
regression equations as above, adding in individual models the
various health practices: smoking status, smoking rate, alcohol
consumption, exercise, sleep duration, and sleep efficiency. The
association between subjective SES and colds was maintained in
the equations adding smoking status, smoking rate, alcohol con-
sumption and exercise (Ps range from <.01 to <.04). However,
when sleep efficiency was added to the equation the effect size
(beta) was reduced 20%, and when sleep duration was added it was
reduced 16%. With both added, the association of subjective SES
and colds was reduced to b = —.14[+.09],, < .18, a reduction in
effect size of 28%. These data are consistent with these markers of
sleep quality, partly mediating the association between subjective
SES and susceptibility.

Discussion

Like earlier work on subjective SES, we found that the ladder
score predicted health independent of objective markers of SES.
However, unlike earlier studies, this study was prospective, elim-
inating the possibility that illness might influence a person’s per-
ceptions of their social status. It also involved a hard (objective)
outcome; demonstrating that subjective SES has implications for
risk of physical disease and eliminating the possibility that existed
in many of the earlier studies that a response bias influenced both
reports of subjective SES and health outcomes.

Unlike much of the literature on SES and other disease out-
comes, we did not find an association between objective markers
of SES and cold susceptibility. This is likely because the distribu-
tion of objective markers (especially income) in this sample is
quite unusual. Because the sample is made up of volunteers who
are willing to be quarantined for almost a week, and who get paid
for their participation, the sample is somewhat skewed to the lower
end. More importantly, it is unlikely that the better educated
people in the sample provide an unbiased representation of the
higher levels of SES. In fact, it is possible that at least some of the
higher educated subjects in our sample are motivated to volunteer
because their incomes and occupations are not commensurate with
their educations.

Why would levels of subjective status differ substantially
from status inferred from the objective markers? A number of
explanations are based on the possibility that the subjective
status measure just does a better job of measuring social stand-
ing. First, subjective social status may reflect the success or
failure to meet one’s educational potential, while the objective
measures do not. Second, subjective status allows the respon-
dent to weigh income, education, and occupation in proportion
to the importance of each marker in the respondent’s own social
context. For example, education may be a more important
determinant of status for a college professor and income for an
entrepreneur. Third, the objective measures of SES are crude
and the ladder may be capturing finer gradations of the objec-
tive indicators than the objective markers. For example, years

of education does not distinguish between the quality and status
of the school attended (e.g., community college versus Ivy
League school), but the respondents know that education scores
have different meanings depending on school. Finally, subjec-
tive ratings probably capture a broader range of SES markers,
including wealth, living locations and conditions, and parental
SES, that are not measured by our more limited range of
objective markers.

On the other hand, it is possible that subjective SES is not tightly
associated with objective SES because the ladder is not merely
assessing perceived status. At least to some degree, subjective SES
may represent characteristics of individuals that bias their percep-
tions of their social status. Variables that have a history of being
associated with health outcomes and might influence a biased
perception include negative and positive emotional styles, personal
control, self-esteem, optimism, and purpose in life. However,
controlling for these variables did not influence the association
between subjective SES and colds.

What is it that makes those lower in subjective status more
susceptible and those higher more resilient? Our data suggest that
subjective status may partly operate through sleep duration and
efficiency. It could be that those low in subjective status worry
more (although we find no influence of general negative affect) or
feel a need to be more vigilant, which then influences their ability
to sleep and, consequently, their susceptibility to disease. Alterna-
tively, subjective social status may have direct influences on
biological processes that interfere with sleep.

What about mediators other than sleep? The data do not
support the hypothesis that a number of commonly suggested
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