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Although there is considerable evidence documenting the relationship between lower
socioeconomic status (SES) and poorer health, longitudinal research is needed to
study mechanisms that may explain this relationship. This study investigated whether
income was associated with decline in self-rated health over a 2-year period and
whether stressors mediated part of this social gradient. Participants in the National
Population Health Survey (NPHS) who rated their health as excellent, very good, or
good in 1994 and1995 were followed over 2 years. Analyses demonstrated that indi-
viduals in the 2 lowest household income quintiles had significantly greater odds of
experiencing a decline in health status as compared to the highest quintile. Seven of 8
reported stressors at baseline were each associated with a significantly increased
odds of experiencing a decline in self-rated health. Furthermore, these stressors ex-
plained 16% and 10% of the relationship between the lowest and 2nd lowest income
quintiles and decline in self-rated health, respectively. These results suggest that
stressors may be 1 mechanism underlying the social gradient in health.
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A considerable body of research demonstrates the
pervasiveness of the graded relationship between in-
creasing socioeconomic status (SES) and better health
status, whether using so-called objective measures of
income, education, or occupation, or subjective mea-
sures of perceived SES (Adler & Ostrove, 1999). How-
ever, to act to attenuate socioeconomic differences in
health, the mechanisms that drive this association must
be understood. Proposed mechanisms of the social gra-
dient in health include both health selection and social
causation explanations (Elstad, 2000). In health selec-
tion, health is a factor that leads to the ability to attain
education or occupational achievement, and to earn in-

come. In contrast, social causation explanations pro-
pose that SES affects health through material, behav-
ioral, and psychosocial pathways. If this is the case,
then intervention at the level of SES status itself or at
points on these pathways could act to attenuate socio-
economic differences in health.

Research focusing on determining the direction of
the SES health relationship generally points to social
causation explanations. For example, through analysis
of the 1958 Birth Cohort longitudinal dataset, Manor,
Matthews, and Power (2003) concluded that although
poor health was associated with being more likely to ex-
perience declines in social standing, the effect of health
selection on the social gradient in health was variable
and of modest size. In both the 1958 and 1946 Birth Co-
horts, ill health in childhood had little effect on adult so-
cial standing (Blane, Davey Smith, & Bartley, 1993;
Power, Manor, & Fox, 1991). In the aggregate, these
studies suggest that although health-selective mobility
does occur, health selection cannot be considered a ma-
jor explanation of the social gradient in health, espe-
cially not among employed individuals.

Given that social causation seems to be driving an
important part of the social gradient in health, the un-
derlying mechanisms that cause this gradient need to
be identified. Major explanations have included physi-
cal environment–material, behavioral–lifestyle, and
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psychosocial causes of the social gradient in health
(Elstad, 2000; Townsend & Davidson, 1982). Studies
examining the contribution of these mechanisms to the
social gradient in health generally support the role of
each of these causes; however, there is little longitudi-
nal research using nationally representative samples
studying the contribution of these causes.

Lantz et al. (2001) examined socioeconomic dispar-
ities in changes in health over 7.5 years using a popula-
tion survey and concluded that health behaviors ex-
plained only a modest proportion of the increased odds
of decline in health associated with lower education or
income. A study examining decline in health over 4
years in French and U.K. public employees demon-
strated that early childhood environment, health be-
haviors, and job strain explained 56% and 42% of the
increased odds of poor self-rated health associated
with lower employment grade, in men and women re-
spectively among the UK sample. In contrast, these
factors explained only 27% of the increased odds of
poor self-rated health by employment grade for women
in the French cohort, and nothing for men (Fuhrer et
al., 2002). In a study of U.K. civil servants, Mar-
tikainen, Stansfeld, Hemingway, and Marmot (1999)
reported that material problems and decision latitude
explained 43% and 25% of employment grade differ-
ences in 3-year changes in physical functioning for
men, but did not explain employment grade differences
in physical functioning change among women. In the
Danish National Work Environment Cohorts study, the
socioeconomic gradient in a worsening of self-re-
ported health status over 5 years was largely explained
by work factors (59%) and behavioral factors (17%;
Borg & Kristensen, 2000). It is interesting to note that
although social class was an important predictor of
worsening self-reported health, it was not a significant
predictor of improved self-reported health. Finally,
Mustard, Vermeulen, and Lavis (2003) demonstrated
that among employed Canadians, men in the two low-
est occupational classes had approximately 1.8 the
odds of experiencing a decline in health status over 4
years, whereas no association was observed among
women. Health behaviors and psychosocial job charac-
teristics explained only a modest proportion of the in-
creased odds among men. Adjusting for income did not
alter these findings.

These occupational studies add important knowl-
edge to the literature. The variables explaining the rela-
tionship between socioeconomic position and decline
in health ranged from having no explanatory power, to
explaining over half of the excess odds. Generally, ef-
fects observed were more consistent among men than
among women, indicating that different mechanisms
may be at play for men and for women. However, in
many cases the mechanisms were not studied individu-
ally, and thus it is difficult to determine where interven-

tion efforts may be targeted. Furthermore, only the
study by Lantz et al. (2001) included unemployed par-
ticipants; thus, this body of research has limited gener-
alizability. There is need for longitudinal research, ex-
amining employed and unemployed individuals, and
examining the contribution of specific mechanisms.

Inapreviousarticle,wedemonstratedan incomegra-
dient in self-ratedhealth thatwaspartiallyaccounted for
by self-reported stressors (Orpana & Lemyre, 2004).
However, because the data were cross-sectional, it was
not possible to ascertain the temporal ordering of the as-
sociation. Did health problems precede low household
income,ordid lowhousehold incomeprecede thehealth
problems? Fortunately, longitudinal data is now avail-
able by which we can better determine the direction of
this effect. The goal of the present study was to investi-
gate whether there was a relationship between income
quintile at baseline and subsequent decline in self-rated
health from good, very good, or excellent to fair or poor
over a 2-year period, and whether stressors reported at
baseline mediated the relationship between baseline in-
come and decline in self-rated health.

Method

Data from17,276 individuals in theNationalPopula-
tion Health Survey (NPHS) longitudinal file were ana-
lyzed. The NPHS is a longitudinal survey administered
by Statistics Canada, with the first cycle taking place in
1994 to 1995 and follow-up surveys every 2 years there-
after for 20 years. It samples individuals over the age of
12 years living in households in all provinces, excluding
individuals living on Indian reserves, Canadian Forces
bases, and a few remote areas. Households were chosen
from a stratified multistage sample of dwellings se-
lected from within clusters of households, based on the
sample design of the Labour Force Survey (except for in
Quebec, where the Enquête sociale et de santé sample
frame was used). Data were collected by computer-
assisted interviewing. For these analyses, the longitudi-
nal square subset available by remote data access was
studied, consisting of 17,276 individuals who were sur-
veyed initially in 1994. Data from the 1994 to 1995 and
1996 to 1997 cycles were analyzed.

The response rate at Cycle 1 in 1994 to 1995 was re-
ported to be 83.65% at the Canada level for the health
component of the survey (Statistics Canada, 2002b).
The response rate at Cycle 2 in 1996 to 1997 was
93.6%. Participants 20 years or older with complete
data on the studied variables who selected good, very
good, or excellent health in response to the self-
reported health question in 1994 to 1995 were in-
cluded, comprising 11,447 of the original 17,276 par-
ticipants. We excluded 2,178 participants because of
nonresponse, death, or institutionalization at Cycle 2,
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or due to missing data on the studied variables. The fi-
nal studied sample size was 9,269.

Measures

Household income. Household income was
chosen as the indicator of SES for this study. We
chose household income because it has a concrete
meaning: Household income provides access to mate-
rial goods and services. Although household income
is often employed in studies investigating material ex-
planations of the social gradient in health, it is also
useful in examining psychosocial explanations be-
cause income is proximally related to many stressors;
for example, it determines the quality of neighbor-
hood a family can afford to live in. It is also relevant
to both the employed and unemployed populations, in
contrast to measures of occupational prestige. For our
study, household income was defined as the income
of all working adults in a household and was grouped
into five approximate income quintiles. (All income
figures are expressed in Canadian dollars.) The low-
est income quintile ranged from $0 to $19,999; the
second lowest from $20,000 to $39,999; the middle
from $40,000 to $49,999; the second highest from
$50,000 to $79,999; and the highest had household
incomes of $80,000 or more.

Self-rated health. Health is a broad concept, but
here we chose to use a global assessment of self-rated
health that has been shown to be predictive of future
change in disability (Idler & Kasl, 1995), increasing
illness (Ferraro, Farmer, & Wybraniec, 1997), and hos-
pitalization (Romelsjo, Kaplan, Cohen, Allebeck, &
Andreasson, 1992) in people of all ages. A significant
body of research has also shown that self-rated health
is associated with increased risk of mortality for up to
12 years after a single report (Idler & Angel, 1990) and
even after controlling for a comprehensive set of em-
pirically measured risk factors for disease (Idler &
Benyamini, 1997). Self-rated health has concurrent
and predictive validity with numerous measures of
health (Hansen, Fink, Frydenberg, & Oxhoj, 2002).

In the NPHS, self-rated health is assessed by a sin-
gle question at each cycle, asking respondents, “In gen-
eral, would you say that your health is: poor, fair, good,
very good, or excellent?” For these analyses, the re-
sponses were dichotomized into poor and fair versus
good, very good, or excellent. Change in self-rated
health between cycles was measured as new cases of
fair or poor health subsequent to Cycle 1.

Stressors. Recent life events, chronic stressors,
and job strain were each assessed in the first cycle of
the NPHS. Recent life events and chronic stress-
ors were measured using questions developed by
Turner, Wheaton, & Llyod (1995). Job strain was

measured using an abbreviated version of the Job
Content Questionnaire (Schwartz, Pieper, & Karasek,
1988).

The Chronic Stressors scale consisted of a series
of 18 questions about situations that the respondent
reported he or she was faced with. The Chronic
Stressors scale was validated by Wheaton (1994), and
demonstrates good convergent validity with indica-
tors of difficult social circumstances and discriminant
validity with measures of psychological distress
(Wheaton, 1994). These questions covered numerous
domains (variable names are included in parenthe-
ses), including stressors related to the individual (per-
sonal), relationship problems with a spouse (marital),
problems with one’s children (children), family
health problems (family health), a poor physical and
social environment (neighborhood), and financial
problems (finance). A dichotomous variable was cre-
ated for each stressor domain, with 1 indicating a
positive response to any question on the subscale, and
0 indicating all negative responses to those questions.
An aggregate chronic stressors scale was created,
summing the dichotomous chronic-stressor variable
responses, which created a variable representing the
number of domains in which an individual reported a
chronic stressor.

Recent life events were measured by asking the re-
spondent a series of 10 questions about major negative
life events that had happened to the respondent or his or
her close others during the previous 12 months. Ques-
tions were selected from a longer list based on the re-
search of Turner and Wheaton (Turner et al., 1995).
Scores ranged from 0 to 8, 9, or 10 depending on mari-
tal and parental status. In addition to the aggregate
score, a dichotomous life-events variable was created,
with individuals reporting no life events ascribed a
value of 0, and individuals reporting any life events as-
cribed a value of 1.

Seven questions were used to measure the concept
of job strain and were a simplified version of those
used by Schwartz et al. (1988), which in turn are based
on Karasek’s work (Karasek, Baker, Marxer, Ahlborm,
& Theorell, 1981) and the U.S. Quality of Employment
Surveys. Five questions measured decision latitude
and two measured psychological demands. Individuals
falling in both the top tertile of demands and the lowest
tertile of decision latitude were coded as experiencing
job strain.

Control variables. All analyses controlled for
age (in 5-year groups from age 20 to 70 and over); gen-
der; household size; the social roles of marital, paren-
tal, and employment status; and the health behaviors of
smoking status (daily smokers vs. occasional and non-
smokers) and physical activity level (sedentary vs. all
others).
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Analyses

Mediation can be demonstrated when an associa-
tion between a predictor and an outcome is attenuated
by inclusion of the mediator in the regression model,
after having shown an association between the predic-
tor and the mediator, and between the mediator and the
outcome (Baron & Kenny, 1986). The association be-
tween household income group (the predictor) and
stressors (the mediator) was demonstrated through
age-adjusted prevalences of reported stressor expo-
sures according to income quintile, including p for the
test for trend. The association between stressors and in-
cident fair or poor health was demonstrated through lo-
gistic regression in SPSS 11.5. Then, incident cases of
fair or poor health were predicted from household in-
come group at baseline (Model 1). The highest income
group was used as the reference group. Finally, the ag-
gregate Chronic Stressor scale, the Life Events scale,
and the dichotomous job strain variable were entered
into the regression (Model 2).

Mediation was demonstrated by comparing fully
standardized logistic regression coefficients from
Models 1 and 2. The method proposed by Menard
(2002) was used to standardize coefficients, as per the
following formula:

Because of the complex sample design of the NPHS,
variance estimates of parameters can not be calculated
either directly or through the application of weights be-
cause of design effects. Therefore, the bootstrap method
of estimating variance was used (Statistics Canada,
2002a). This method repeatedly subsamples the initial
sample using special bootstrap weights to obtain more
precise variance estimates. Bootstrapping was per-
formed by remote data access through the Data Libera-
tion Initiative of Statistics Canada.

Results

From 1994 to 1996, declines in self-rated health
among the entire sample were as frequent as increases:
3.9% reported a change in their self-rated health from
good or better to fair or poor and 4.0% reported a
change from fair or poor to good or better. During the
2-two year period of the study, 287 respondents died
and 62 were institutionalized. Although respondents in
these groups who were healthy at baseline and who
were subsequently institutionalized or died could be
considered as having a decline in health status, we
chose to exclude these individuals because they may

represent different health pathways than those who re-
mained alive and living in a household.

Women comprised 52% of the study sample. The
median age group was 35 to 39 years. Seventeen per-
cent of the participants had incomes less than $20,000;
27% had incomes from $20,000 to $39,999; 14% from
$40,000 to $49,999; 26% from $50,000 to $79,999;
and 13% had incomes of $80,000 or more. Seventy
percent of respondents reported being married or in a
common-law relationship, or living with a partner.
Sixty-six percent of respondents were working. Sixty
percent of respondents were inactive, and 25% smoked
daily.

As shown in Table 1, in comparison to individuals
in the highest income group, individuals in the lowest
and second lowest income groups had significantly
greater odds of declining self-rated health. Although
the pattern of odds ratios for the middle and second
highest income groups follows a stepped pattern, these
odds ratios are not significantly different from 1. Age
was also significantly associated with higher odds of
decline in health, as were having children and being a
smoker. Being active or employed was associated with
lower odds of decline in health.

As shown in Table 2, the prevalence of reported
stressors varied according to stressor type, with a
high of 59% of respondents reporting personal stress
and a low of 8% of respondents being classified as
having high job strain. Stressor prevalence also varied
as a function of income: 5 of the 8 stressors demon-
strated a significant income gradient. Personal stress,
problems with children, and family health problems
did not. Each reported stressor in 1994 was associ-
ated with greater odds of moving from good or better
to fair or poor self-rated health, except for marital
problems. Adjusting for income had little effect on
these odds ratios. Job strain had the largest associa-
tion, with individuals reporting job strain in 1994
having greater odds (OR = 2.02) of experiencing a
decline in health as compared to those not reporting
job strain. The smallest significant effect was ob-
served for life events, with an odds ratio of 1.47. The
consistency of results across seven of eight diverse
stressor domains suggests that a common mechanism
may underlie these observed associations, and that
this is independent of income.

As shown in Table 1, a test for mediation demon-
strated a reduction in odds ratios for both the lowest
and the second lowest income groups, the only groups
for which the OR in Model 1 was significant. The per-
centage reduction in fully standardized logistic regres-
sion coefficients were 16% for the lowest income
group and 10% for the second lowest income group, af-
ter including stressors in the model (Model 2). This re-
duction in odds ratios suggests that reported stressors
may be responsible for a small but important part of the
observed association between income quintile and new
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cases of fair and poor self-rated health. Stressors ex-
plain an increasing proportion of the variance as in-
come quintile decreases.

Neither gender-stratified analyses nor analyses re-
stricted to unemployed participants yielded significant
odds ratios for decline in self-rated health by income
quintile. The smaller number of cases of decline in

self-rated health may have resulted in insufficient
power to observe effects after splitting the sample.
However, in employed participants, the lowest and sec-
ond lowest income quintiles had significantly higher
odds of decline in health, with odds ratios of 3.00 (95%
CI 1.19–7.58) and 3.04 (95% CI 1.31–7.10), respec-
tively. Adding stressors to the model reduced the odds
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Table 1. Incident Poor Self-Rated Health From 1994 to 1996

Model 1a Model 2b

% ReductionOR CI 95% OR CI 95%

Income
1 (lowest) 2.76 1.51–5.04 2.32 1.25–4.34 16
2 2.24 1.24–4.05 2.05 1.12–3.75 10
3 1.54 0.82–2.90 1.47 0.77–2.79 10
4 1.49 0.85–2.62 1.43 0.81–2.52 9
5 (highest) 1.0 1.0

Age 1.16 1.10–1.21 1.20 1.15–1.26
Sex

Male 1.00 1.00
Female 0.92 0.72–1.19 0.88 0.68–1.13

Marital status
Not married 1.00 1.0
Married 1.09 0.83–1.42 1.01 0.77–1.31

Parental status
No children 1.00 1.00
Children 1.14 0.82–1.56 0.96 0.69–1.32

Employment
Not employed 1.00 1.00
Employed 0.71 0.52–0.98 0.62 0.45–0.86

Activity level
Inactive 1.00 1.0
Active 0.66 0.51–0.86 0.67 0.51–0.87

Smoking status
Nonsmoker 1.00 1.00
Smoker 1.81 1.40–2.34 1.61 1.24–2.10

Work stress — 1.83 1.16–2.87
Chronic stressors — 1.33 1.20–1.46
Life events — 1.04 0.93–1.17

Note. N = 9,269. aData adjusted for age, gender, household size, social roles, and health behaviours. bData adjusted for age, gender, household
size, social roles, health behaviours, and stressor exposures.

Table 2. Crude Prevalence of Reported Stressors by Income Quintile and Odds Ratios for Incident Poor Health by Stressors

Prevalence %

Income Quintile

Stressor Type
Total

Samplea
1

(lowest) 2 3 4
5

(highest) p ORb CI 95%

Personal 59 58 58 58 57 62 ns 1.74 1.36–2.24
Marital 14 11 15 15 15 14 < .05 1.42 1.00–2.01
Children 24 23 26 25 23 23 ns 1.66 1.25–2.19
Family health 20 21 19 19 19 17 ns 1.57 1.19–2.07
Job strain 8 6 9 8 10 5 < .05 2.02 1.28–3.18
Neighborhood 27 35 27 24 24 20 < .01 1.61 1.24–2.08
Financial 37 58 41 34 31 21 <. 01 1.61 1.20–2.17
Life events 38 48 38 37 34 34 < .01 1.47 1.16–1.87

Note. OR = odds ratio; CI = confidence interval; ns = not significant.
aN = 9,269. bAdjusted for age, gender, household size, social roles, health behaviors, and income quintile.



ratios to 2.82 (95% CI 1.08–7.39) and 2.88 (95% CI
1.20–6.89) for the lowest and second lowest income
groups, respectively.

Discussion

This study demonstrated that individuals living in
households with combined incomes of less than
$20,000 have almost three times the odds of experienc-
ing a decline in self-rated health over 2 years than do
individuals in the highest income quintile. Further-
more, increased odds of declining health status were
observed even among those in the $20,000 to $40,000
income group, suggesting that mechanisms beyond ab-
solute poverty and material deprivation may be at
work, because most incomes in this range are clearly
above the point at which absolute material deprivation
is of issue in Canada. Reported stressors were signifi-
cant predictors of decline in self-rated health, and our
study demonstrated a modest but important mediating
effect of stressors on the relationship between income
and health decline. Stressors explained 16% and 10%
of this association for the lowest and second lowest in-
come groups, respectively.

Unfortunately because of sample size, gender-
stratified analyses, and those examining the unem-
ployed did not yield significant results, possibly due to
the limited number of cases. However, among em-
ployed individuals, the pattern of results were similar
to that for the entire sample, with the two lowest in-
come groups having significantly elevated odds of de-
cline in self-rated health. It may be fruitful to use the
present analytical framework with future cycles of the
NPHS after the accumulation of more cases of incident
fair or poor health.

A surprisingly consistent magnitude of association
between a wide range of stressors and subsequent de-
cline in self-rated health emerged, with most stressors
associated with an approximately 50% greater like-
lihood of a decline from good or better to fair or poor
health. The exception was job strain, which was asso-
ciated with greater than twice the odds of a decline in
self-rated health. Adjusting for income quintile had
almost no effect on the magnitude of the odds ratios,
underlining that the health effects of these stressors
do not appear to function through the material depri-
vation that is associated with some of them. Because
these stressors have been shown to be differentially
distributed across income groups, with lower income
individuals being more likely to report stressors
(Orpana & Lemyre, 2004; Turner et al., 1995), stress-
ors are a good candidate explanatory mechanism for
the social gradient in health.

The magnitude of mediation by stressors in our
study can not easily be compared to those reported in

other studies. In contrast to the literature reviewed that
examined numerous mediating factors simultaneously,
we examined only a single type of mediating factor. As
well, we compared fully standardized logistic regres-
sion coefficients instead of using a reduc-
tion-in-excess-odds approach to quantifying media-
tion. Nevertheless, our results concur with those of
other researchers, in that psychosocial mechanisms ap-
pear to mediate a modest but important part of the so-
cial gradient in health.

Reporting biases must be considered when exam-
ining the relationship between SES, stressors, and
self-rated health. Humphries and van Doorslaer
(2000) found that individuals in lower socioeconomic
groups reported worse self-rated health given a cer-
tain Health Utility Index score than did individuals in
higher socioeconomic groups, supporting that report-
ing biases should be taken into account when examin-
ing social gradients in self-rated health. However, in
longitudinal analyses, reporting biases will affect as-
sociations only if they change over time. For exam-
ple, a lower socioeconomic group would have to re-
port their health status at baseline as being better than
it actually was and then to report their actual and less
favorable health status in 1996 for the bias to inflate
gradients in incident poor health. If anything, if lower
SES participants underestimate their true health at
baseline, gradients have been attenuated through the
exclusion of individuals reporting fair or poor health
at baseline.

Another artefactual explanation of our findings
stems from the way we measured decline in health. In-
dividuals who were reported as in good, very good, or
excellent health in 1994 to 1995 and fair or poor health
in 1996 to 1997 were considered to have experienced a
decline in health status, and this method of measuring
change is frequently used by other researchers (Lantz
et al., 2001). However, because lower income groups
have a higher prevalence of the marginal category of
good health at baseline (with prevalences of 28%,
27%, 24%, 21%, and 16% in the lowest to highest in-
come groups, respectively), a higher odds of moving to
fair or poor health may be a result of there being a
greater pool of individuals in lower income groups in
the good health group and there being fewer categories
to cross to be considered a case of decline in health sta-
tus. We ran a logistic regression restricting the analysis
to just participants reporting good health in 1994 to
1995. Results indicate that as income quintile in-
creased, the odds of moving from good to fair or poor
health decreased. Thus, we can conclude that the ob-
served effects are not due only to the higher prevalence
of good as opposed to better than good health in the
lower income groups.

One of the strengths of this study is its longitudi-
nal nature. By measuring the predictor variables be-
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fore the event of interest occurs, we can be certain of
the temporal sequencing of these events. In a previ-
ous article (Orpana & Lemyre, 2004), we examined
the contemporaneous effects of household income on
self-rated health and mediation of this by stressors.
Whereas the social gradient in poor self-rated health
across income at the same time was approximately of
the same magnitude as the social gradient in 2-year
decline in self-rated health, the mediating effect of
stressors estimated in this longitudinal study was
somewhat smaller than that observed among men in
the cross-sectional study and similar to that observed
among women. The mediating effect of stressors may
be smaller because the time factor was not been ac-
counted for adequately and interpretation of these re-
sults depends on the hypothesized lag between stress-
ors and their effect on health. Many of the stressors
studied may have been present prior to 1994 to 1995
when they were measured, and may have already
acted on the individual resulting in a state of fair or
poor health. Such individuals would not be identified
in the present analyses, and thus the relationship be-
tween stressors and health, and the mediating effect
of stressors may have been underestimated. In a simi-
lar manner, because income and stressors are mea-
sured at the same point in time, it is possible that
stressors existing prior the observation period af-
fected income. Ideally, income would be measured
prior to the occurrence and reporting of stressors, to
have greater confidence in the direction of the ob-
served effects.

Several recommendations stem from these analy-
ses. First, social gradients in health observed in Can-
ada do reflect some degree of social causation. Thus,
identifying the factors that lead to greater odds of de-
clining health status among lower SES groups is par-
amount to attenuate socioeconomic differentials in
health. Our study suggests that stressors may be one
mechanisms contributing to poorer health among
poorer people. Indeed, the odds of declining from
good or better to fair or poor self-rated health among
individuals reporting a stressor are higher by about
50%. Intervening to reduce stressors or to buffer their
impact may affect individuals’ health status, regard-
less of their SES. However, because these stressors
are more common among lower SES individuals
(Orpana & Lemyre, 2004), reducing these stressors
will have a greater impact on the health of lower in-
come populations. For example, adjusting workplace
policies to increase decision latitude may yield bene-
fits for the population as a whole, with a greater im-
pact on lower SES groups.

Given its importance as a social issue, further re-
search is necessary to better determine the mechanisms
underlying the social gradient in health. Longitudinal
research is perhaps the best way to identify potential

mechanisms. Improvements in longitudinal research
could include collecting information about stressor du-
ration and the use of longer follow-up periods. How-
ever, once potential mechanisms are supported by lon-
gitudinal research, intervention research is called for to
provide stronger evidence for the causality of identi-
fied mechanisms.

References

Adler, N. E., & Ostrove, J. M. (1999). Socioeconomic status and
health: What we know and what we don’t. Annals of the New
York Academy of Sciences, 896, 3–15.

Baron, R. M., & Kenny, D. A. (1986). The moderator–mediator vari-
able distinction in social psychological research: Conceptual,
strategic and statistical considerations. Journal of Personality
and Social Psychology, 51, 1173–1182.

Blane, D., Davey Smith, G., & Bartley, M. (1993). Social selection:
What does it contribute to social class differences in health? So-
ciology of Health and Illness, 15, 1–15.

Borg, V., & Kristensen, T. S. (2000). Social class and self-rated
health: Can the gradient be explained by differences in life style
or work environment? Social Science and Medicine, 51,
1019–1030

Elstad, J. I. (2000). Social inequalities in health and their explana-
tions. Oslo, Norway: NOVA.

Ferraro, K. F., Farmer, M. M., & Wybraniec, J. A. (1997). Health tra-
jectories: Long-term dynamics among black and white adults.
Journal of Health and Social Behaviour, 38, 38–54.

Fuhrer, R., Shipley, M. J., Chastang, J. F., Schmaus, A.,
Niedhammer, I., Stansfeld, S. A., et al. (2002). Socioeconomic
position, health, and possible explanations: A tale of two co-
horts. American Journal of Public Health, 92, 1290–1294.

Hansen, M. S., Fink, P., Frydenberg, M., & Oxhoj, M. (2002). Use of
health services,mental illnessandself-rateddisabilityandhealth
in medical inpatients. Psychosomatic Medicine, 64, 668–675.

Humphries, K. H., & van Doorslaer, E. (2000). Income-related
health inequality in Canada. Social Science and Medicine, 50,
663–671.

Idler, E. L., & Angel, R. J. (1990). Self-rated health and mortality in
the NHANES-I epidemiologic follow-up study. American
Journal of Public Health, 80, 446–452.

Idler, E. L., & Benyamini, Y. (1997). Self-rated health and mortality:
A review of twenty-seven community studies. Journal of
Health and Social Behavior, 38, 21–37.

Idler, E. L., & Kasl, S.V. (1995). Self-ratings of health: Do they also
predict change in functional ability? Journal of Gerontology,
50(6), S344–S353.

Karasek, R., Baker, D., Marxer, F., Ahlbom, A., & Theorell, T.
(1981). Job decision latitude, job demands, and cardiovascular
disease: A prospective study of Swedish men. American Jour-
nal of Public Health, 71, 694–705.

Lantz, P., Lynch, J., House, J., Lepkowski, J., Mero, R., Musick, M.,
et al. (2001). Socioeconomic disparities in health change in a
longitudinal study of US adults: The role of health-risk behav-
iors. Social Science and Medicine, 53, 29–40.

Manor, O., Matthews, S., & Power, C. (2003). Health selection: The
role of inter- and intra-generational mobility on social inequali-
ties in health. Social Science and Medicine, 57, 2217–2227.

Martikainen, P., Stansfeld, S., Hemingway, H., & Marmot, M.
(1999). Determinants of socioeconomic differences in change
in physical and mental functioning. Social Science and Medi-
cine, 49, 499–507.

46

ORPANA, LEMYRE, KELLY



Menard, S. (2002). Applied logistic regression analysis (2nd ed.).
Thousand Oaks, CA: Sage.

Mustard, C., Vermeulen, M., & Lavis, J. (2003). Is position in the oc-
cupational hierarchy a determinant in decline in perceived
health status? Social Science and Medicine, 57, 2291–2303.

Orpana, H., & Lemyre, L. (2004). Explaining the social gradient in
health in Canada: Using the National Population Health Survey
to examine the role of stressors. International Journal of Be-
havioral Medicine, 11, 143–151.

Power, C., Manor, O., & Fox, J. (1991). Health and class: The early
years. London: Chapman & Hall.

Romelsjo, A., Kaplan, G. A., Cohen, R. D., Allebeck, P., &
Andreasson, S. (1992). Protective factors and social risk factors
for hospitalization and mortality among men. American Jour-
nal of Epidemiology, 135, 649–658.

Statistics Canada. (2002a). Estimation of the variance using boot-
strap weights: User’s guide for the bootvcare_v21.sps pro-
gram. Ottawa, ON, Canada: Author.

Statistics Canada. (2002b). National population health survey cycle
4 (2000–2001) household component longitudinal documenta-
tion. Ottawa, ON, Canada: Author.

Schwartz, J. E., Pieper, C. F., & Karasek, R. A. (1988). A procedure
for linking psychosocial job characteristics data to health sur-
veys. American Journal of Public Health, 78, 904–909.

Townsend, P., & Davidson, N. (1982). Inequalities in health: The
black report. London: Penguin.

Turner, R. J., Wheaton, B., & Lloyd, D. A. (1995). The epidemiology
of social stress. American Sociological Review, 60, 104–125.

Wheaton,B. (1994).Sampling thestressuniverse. InW.R.Avison&I.
H. Gotlib (Eds.), Stress and mental health: Contemporary issues
and prospects for the future (pp. 77–114). New York: Plenum.

47

STRESSORS AND THE INCOME GRADIENT OF DECLINES IN HEALTH



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /AdobeSansMM
    /AdobeSerifMM
    /AmericanaBT-ExtraBold
    /AmericanaBT-ExtraBoldCondensed
    /AmericanaBT-Italic
    /AmericanaBT-Roman
    /AmericanGaramondBT-Bold
    /AmericanGaramondBT-BoldItalic
    /AmericanGaramondBT-Italic
    /AmericanGaramondBT-Roman
    /Anna
    /ArrusBT-Black
    /ArrusBT-BlackItalic
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BakerSignetBT-Roman
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /BauerBodoniBT-Black
    /BauerBodoniBT-BlackCondensed
    /BauerBodoniBT-BlackItalic
    /BauerBodoniBT-Bold
    /BauerBodoniBT-BoldCondensed
    /BauerBodoniBT-BoldItalic
    /BauerBodoniBT-Italic
    /BauerBodoniBT-Roman
    /BauerBodoniBT-Titling
    /BernhardFashionBT-Regular
    /BernhardModern-Bold-DTC
    /BernhardModern-BoldIta-DTC
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BernhardModern-RegIta-DTC
    /BernhardModern-Regular-DTC
    /BodonoffItalic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanITCbyBT-Demi
    /BookmanITCbyBT-DemiItalic
    /BookmanITCbyBT-Light
    /BookmanITCbyBT-LightItalic
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boulevard
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calligraphic421BT-RomanB
    /Caslon540BT-Italic
    /Caslon540BT-Roman
    /CaslonOldFaceBT-Heavy
    /CaslonOldFaceBT-Italic
    /CaslonOldFaceBT-Roman
    /CenturySchbokLEA
    /CenturySchbokLEA-Bold
    /CenturySchbokLEA-BoldItalic
    /CenturySchbokLEA-Italic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Roman
    /CheltenhamBT-Bold
    /CheltenhamBT-BoldItalic
    /CheltenhamBT-Italic
    /CheltenhamBT-Roman
    /ComicSansMSPostscript
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-BoldCond
    /CopperplateGothicBT-Heavy
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Critter
    /DellaRobbiaBT-Roman
    /ElectraLH-Bold
    /ElectraLH-BoldCursive
    /ElectraLH-BoldCursiveDisplay
    /ElectraLH-BoldDisplay
    /ElectraLH-Cursive
    /ElectraLH-CursiveDisplay
    /ElectraLH-Display
    /ElectraLH-Regular
    /Euclid
    /Euclid-Bold
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EuroSlavic
    /EuroSlavic-Bold
    /EuroSlavic-BoldItalic
    /EuroSlavicChan
    /EuroSlavicGara
    /EuroSlavicGara-Bold
    /EuroSlavicGara-BoldItalic
    /EuroSlavicGara-Italic
    /EuroSlavic-Italic
    /EuroSlavicPala
    /EuroSlavicPala-Bold
    /EuroSlavicPala-BoldItalic
    /EuroSlavicPala-Italic
    /EuroSlavicSans
    /EuroSlavicSans-Bold
    /EuroSlavicSans-BoldOblique
    /EuroSlavicSans-Oblique
    /Eurostile
    /Eurostile-BoldExtendedTwo
    /Eurostile-Demi
    /Eurostile-DemiOblique
    /Eurostile-ExtendedTwo
    /Eurostile-Oblique
    /Exotic350BT-Bold
    /Exotic350BT-DemiBold
    /Exotic350BT-Light
    /ExPonto-Regular
    /Fences
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothicITCbyBT-Heavy
    /FranklinGothicITCbyBT-HeavyItal
    /FrizQuadrataITCbyBT-Bold
    /FrizQuadrataITCbyBT-Roman
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /FuturaLtCnBTItalic
    /FuturaMdCnBTItalic
    /Garamond-Bold
    /Garamond-BoldItalic
    /GaramondITCbyBT-Bold
    /GaramondITCbyBT-BoldCondensed
    /GaramondITCbyBT-BoldCondItalic
    /GaramondITCbyBT-BoldItalic
    /GaramondITCbyBT-Book
    /GaramondITCbyBT-BookCondensed
    /GaramondITCbyBT-BookCondItalic
    /GaramondITCbyBT-BookItalic
    /Garamond-Light
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Garamond-LightItalic
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /Geometric415BT-BlackA
    /Geometric415BT-BlackItalicA
    /Geometric415BT-LiteA
    /Geometric415BT-LiteItalicA
    /Geometric415BT-MediumA
    /Geometric415BT-MediumItalicA
    /Geometric706BT-BlackB
    /Geometric706BT-BlackCondensedB
    /Geometric706BT-BoldCondensedB
    /Geometric706BT-MediumB
    /Geometric885BT-RegularD
    /GeometricSlab703BT-XtraBoldCond
    /Giddyup
    /Giddyup-Thangs
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-ExtraBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GlyphBasic1
    /GlyphBasic2
    /GlyphBasic3
    /GlyphBasic4
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /GoudyCatalogueBT-Regular
    /GoudyHandtooledBT-Regular
    /GoudyHeavyfaceBT-Regular
    /GoudyHeavyfaceBT-RegularCond
    /Goudy-Italic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GoudyTextMT
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /HelveticaNeue-Heavy
    /HelveticaNeue-HeavyItalic
    /HelveticaNeue-Medium
    /HelveticaNeue-MediumItalic
    /Helvetica-Oblique
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-ExtraBold
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /Humanist521BT-UltraBold
    /Humanist531BT-BlackA
    /Humanist531BT-BoldA
    /Humanist531BT-RomanA
    /Humanist531BT-UltraBlackA
    /Humanist777BT-BoldB
    /Humanist777BT-BoldItalicB
    /Humanist777BT-ItalicB
    /Humanist777BT-RomanB
    /JOCEBulletstype1
    /Kuenstler480BT-Black
    /Kuenstler480BT-Bold
    /Kuenstler480BT-BoldItalic
    /Kuenstler480BT-Italic
    /Kuenstler480BT-Roman
    /KunstlerScript
    /Lilith
    /Lithos-Black
    /Lithos-Regular
    /LogoLEA
    /MathematicalPi-Five
    /MathematicalPi-Four
    /MathematicalPi-One
    /MathematicalPi-Six
    /MathematicalPi-Three
    /MathematicalPi-Two
    /MathSymbols
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MixageITCbyBT-Bold
    /MixageITCbyBT-BoldItalic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Tilt
    /NewBaskerville-Bold-DTC
    /NewBaskerville-BoldItalic-DTC
    /NewBaskerville-Roman-DTC
    /NewBaskerville-RomanItalic-DTC
    /Nueva-BoldExtended
    /Nueva-Roman
    /NuptialBT-Regular
    /OnyxBT-Regular
    /Optima
    /Optima-Bold
    /Optima-BoldOblique
    /Optima-Oblique
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /Palatino-Roman
    /PapyrusPlain
    /PaqueteSSi
    /PaqueteSSi-Bold
    /PaqueteSSi-BoldItalic
    /PaqueteSSi-Italic
    /PaqueteSSi-Light
    /Phonetic-I-NormalItalic
    /PhoneticsP01
    /Poetica-ChanceryI
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PosterBodoniBT-Roman
    /Ribbon131BT-Bold
    /Ribbon131BT-Regular
    /Sanvito-Light
    /Sanvito-Roman
    /SouvenirITCbyBT-Light
    /Square721BT-BoldCondensed
    /Square721BT-RomanCondensed
    /SwiftEF-Bold
    /SwiftEF-Light
    /SwiftEF-LightItalic
    /SwiftEF-Regular
    /SwiftEF-RegularItalic
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-Heavy
    /Swiss721BT-HeavyItalic
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Medium
    /Swiss721BT-MediumItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721BT-ThinItalic
    /Swiss911BT-ExtraCompressed
    /Swiss911BT-UltraCompressed
    /Swiss921BT-RegularA
    /Swiss924BT-RegularB
    /Symbol
    /SymbolProportionalBT-Regular
    /SymbolsLEA
    /Tahoma
    /Tahoma-Bold
    /TektonMM
    /TektonMM-Oblique
    /ThisLittlePiggy
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanPSMT
    /Times-PhoneticAlternate
    /Times-PhoneticIPA
    /Times-Roman
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /Viva-BoldExtraExtended
    /Viva-Regular
    /Willow
    /WindsorBT-Elongated
    /WindsorBT-Light
    /WindsorBT-LightCondensed
    /WindsorBT-Outline
    /WindsorBT-Roman
    /Wingdings
    /Wingdings2
    /Wingdings3
    /ZapfCalligraphic801BT-Bold
    /ZapfCalligraphic801BT-BoldItal
    /ZapfCalligraphic801BT-Italic
    /ZapfCalligraphic801BT-Roman
    /ZapfDingbatsITCbyBT-Regular
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZapfHumanist601BT-Ultra
    /ZapfHumanist601BT-UltraItalic
    /ZurichBT-Black
    /ZurichBT-BlackExtended
    /ZurichBT-BlackItalic
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldExtended
    /ZurichBT-BoldExtraCondensed
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraBlack
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-LightCondensedItalic
    /ZurichBT-LightExtraCondensed
    /ZurichBT-LightItalic
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [432.000 648.000]
>> setpagedevice


