
COMMEN TAR Y

The complexity of inflammatory activity in caregivers:
Commentary on “Associations of perceived stress,
depressive symptoms, and caregiving with inflammation:
A longitudinal study” by Elayoubi et al.

There has been noteworthy progress in the ever-
evolving understanding of inflammatory pathways
and the pathophysiological role they play – in the
aging process as well as in chronic, noncommunic-
able diseases ranging from diabetes mellitus to
depressive disorders (Hunter, 2012). With a focus
on caregivers and in contribution to this body of
literature, Elayoubi et al. in their longitudinal study,
have examined the association of perceived stress
and depressive symptoms upon inflammatory bio-
markers in persons who transitioned to caregiving
(in comparison to healthy controls), over a period of
approximately 9.3 years (Elayoubi et al., 2022).

The aging process has been recognized as a
complex, universal phenomenon, influenced by
the interaction of genetic, epigenetic, stochastic,
and environmental factors (Franceschi and
Campisi, 2014). Associated with aging is a chronic,
low-grade, nonspecific, multisystemic inflammatory
process – inflammaging. The possible origins of the
inflammatory process include (i) damaged cells and
macromolecular compounds that accumulate with
aging, (ii) microbial flora, including the gut micro-
biome, (iii) cellular senescence and the release of
pro-inflammatory cytokines, (iv) increased activa-
tion of coagulatory pathways, and (v) age-related
changes to the immune system (immunosenes-
cence). In line with the inflammaging hypothesis,
studies have shown that older adults have elevated
levels of pro-inflammatory cytokines, including
C-reactive protein (CRP), interleukin-6 (IL-6)
and IL-8, and tumor necrosis factor alpha, receptor
1 (TNFR1) (Franceschi and Campisi, 2014). Fur-
ther, several chronic noncommunicable diseases
associated with the aging process and metabolic
syndrome appear associated with inflammaging
and the persistent, low-grade elevation of inflamma-
tory biomarkers (Furman et al., 2019; Hunter, 2012).

While inflammation appears to coexist with
aging, at the other end of the aging process, the
experience of early life adversity (ELA) appears to be
associated with dysregulation of the HPA axis, alter-
ation in cortico-striatal-thalamic-cortical connectiv-
ity, autonomic dysfunction, and greater increase in

pro-inflammatory cytokines in response to stress.
ELA also predisposes those affected to increased
inflammation in later life (Beurel et al., 2020;
Furman et al., 2019). The experience of acute and
chronic stress has been shown to be associated with
an increase in the levels of pro-inflammatory
cytokines. The experience of stress and affective
disorders, particularly depressive disorders, have
also been shown to have a fairly consistent associa-
tion with a similar, chronic, low-grade, multisyste-
mic inflammatory process (Maydych, 2019).
Persons with depressive disorders also demonstrate
a similar pro-inflammatory process, with higher
levels of IL-1, IL-6, TNF-α, and CRP, when com-
pared with controls without depressive disorders
(Maydych, 2019).

A synthesis of literature on inflammatory theories
of disease may suggest an intuitive, deceptively
simple, telescopic relationship between adversity,
stress, depression, inflammation, metabolic syndrome,
chronic disease, and aging (Furman et al., 2019). It has
been postulated that chronic inflammation plays a role
in the etiology of all diseases across the lifespan,
suggesting a unified inflammatory theory of disease
(Furman et al., 2019). The influence of chronic stress
upon the metabolism and immune system of the
individual is clear, leading to the question of whether
it may be possible to extend the inflammatory hypoth-
esis from the intrapersonal to the interpersonal domain.
Thus, it may be possible to identify individuals who, by
virtue of their interpersonal relationships and life
experiences, are vulnerable to chronic stress, depressive
disorders, chronic inflammation, metabolic disorders,
and poorer health outcomes – inflammaging. Caregiv-
ing – the activity or profession of regularly looking after
a child or a sick, elderly, or disabled person – is an
interpersonal relationship usually associated with
chronic stress and one that can predispose the older
adult to poorer physical and mental health outcomes
(Jeste et al., 2021). Elayoubi et al. have examined
whether it would be possible to demonstrate an asso-
ciation between caregiver stress and inflammaging.
This would render it possible to identify older adult
caregivers vulnerable to inflammaging and develop
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targeted interventions to address and mitigate this
vulnerability.

An examination of the components of the
research question is useful to contextualize the
results of the study. Research indicates the existence
of a bidirectional relationship between chronic stress
and inflammation (Maydych, 2019). It similarly
indicates the existence of a bidirectional relationship
between depressive disorders and inflammation
(Beurel et al., 2020). Further, there is evidence to
support the intuitive reasoning that caregiving is
associated with higher levels of chronic stress and
that caregivers are more likely to develop depressive
disorders than noncaregivers, when controlled for
other sociodemographic variables (Jeste et al., 2021,
Kim et al., 2022). There is a paucity of evidence to
support the reasoning that, since caregivers are
more likely to express chronic stress and develop
depressive disorders, they would also have greater
systemic inflammation, and therefore experience
acceleration of cellular senescence (and the resultant
increase in morbidity and mortality). The longitu-
dinal study by Elayoubi et al. is of considerable
importance in that it serves to address this gap in
scientific literature.

The study builds upon a previous meta-analysis
by the same group of authors that examined the
relationship between caregiving and baseline levels
of biomarkers indicative of either immune system
functioning or inflammatory processes (Roth et al.,
2019). The authors examined PubMed, Cochrane,
and Embase databases to identify 2852 papers, of
which 1804 abstracts were screened, and 132 full-
texts reviewed, to identify 30 papers that addressed
the research question. The papers reported on 86
relevant biomarkers (42 markers of immune func-
tioning, 44markers of inflammatory processes) from
1,848 caregivers and 3,640 controls. 29 studies
provided information on the sociodemographic pro-
file of the caregivers, of whom 70% were female,
with a mean age of 64.8 years. The meta-analysis
revealed a small, statistically significant effect size
(d= 0.164) across all biomarkers. The effect size was
larger for caregivers of persons with dementia
(d= 0.188), though still small. The effect size was
also larger for immune biomarkers (d= 0.217) than
for inflammatory biomarkers (d= 0.142).

The authors went on to note the limitations of the
analysis – studies generally had small sample sizes
(15 studies had 50 or less caregivers) and the bio-
markers examined were heterogeneous (with only
two biomarkers being examined in more than five
studies). More importantly, however, an analysis
restricted to minimal or low bias studies did not
reach statistical significance (d= 0.059) while a cor-
responding analysis from moderate bias studies had
amuch larger, significant effect size (d= 0.302). The

authors noted in their discussion that there was thus
little replicable research evidence to support the
hypothesis that stress associated with caregiving
led to clinically significant alternation of immune
or inflammatory biomarkers.

The longitudinal study under discussion in this
commentary builds upon the meta-analysis and
further examines this relationship between caregiv-
ing stress and inflammatory biomarkers. Elayoubi
et al. examined transition to caregiving in persons
recruited as part of the Reasons for Ethnic and
Geographical Differences in Stroke (REGARDS)
national longitudinal cohort study. The Caregiving
Transitions Study (CTS) was an ancillary nested
case–control study within REGARDS examining
persons who transitioned to caregiving over a
mean follow-up period of 9.3 years. The mean
age of the caregivers was 72 years, 65% were women
and 35.2% were Black. Caregivers were assessed
for perceived stress and depressive symptoms using
the Cohen Perceived Stress Scale and the Center
for Epidemiological Studies-Depression Scale,
respectively. The biomarkers examined were CRP,
D-dimer, TNFR1, IL-2, IL-6, and IL-10.

A previous publication from this longitudinal
study examined inflammation in caregivers to
demonstrate an elevation of TNFR1 levels in 239
caregivers, when compared to 241 controls, over the
duration of follow-up (Roth et al., 2020). As with the
prior meta-analysis, the effect size was small, but
statistically significant (d= 0.14), after matching
for age, sex, race, education, and marital status.
The current publication also examined the same
subset of data (239 caregivers, 241 controls, 9.3
years) to demonstrate a significant increase in per-
ceived stress and depressive symptoms in persons
who transitioned to caregiving over the course
of the CTS case–control study, as was expected.
Caregivers were also more likely to be obese,
take medicines for diabetes mellitus, and be on
antidepressants.

What was intriguing and contrary to expecta-
tions, however, was that the increase in perceived
stress and/or depressive symptoms was not associ-
ated with an increase in the circulatory levels of any
inflammatory biomarkers. Greater change in per-
ceived stress over time was associated with an
increase in IL-10 levels in caregivers and a decrease
in IL-10 levels in controls. Baseline depressive
symptoms were associated with higher D-dimer
levels, but an increase in depressive symptoms
over time or the magnitude of increase was not
associated with elevation of levels of any of the
inflammatory biomarkers assessed. Thus, transi-
tioning to caregiving was associated with (i) eleva-
tion of TNFR1 and (ii) elevation of perceived stress
and depressive symptoms but there was inadequate
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evidence to suggest an association between both
effects.

The authors have put forward two theories to
contextualize and explain the findings from the
studies. The first is that caregiving may be a positive
or even rewarding experience for some caregivers,
with adaptation occurring over time and social sup-
ports systems acting as a buffer for the caregiver. The
resilience and attributes of the caregiver may also
contribute to the perception of caregiving. Indeed,
the increase in stress appeared to be linked to an
increase in an anti-inflammatory cytokine (IL-10),
rather than other pro-inflammatory biomarkers. The
second is that age, race, obesity, being on medica-
tion for diabetes mellitus, hypertension, statins, and
antidepressants had a significant association with
elevation of some inflammatory biomarkers. Thus,
while inflammaging occurs in older adults – socio-
demographic and metabolic variables showed a sta-
tistically and clinically significant relationship with
inflammation and cellular senescence. Perceived
stress and depressive symptoms during the transi-
tion to caregiving did not show a relationship with
inflammatory biomarkers. Controlling for variables
such as age, sex, race, education, and marital status
may have accounted for the within-group and
between-group variance in inflammation.

In addition to the caveats noted by the authors, it
is worth noting that nesting the CTS study within
the REASONS cohort and the oversampling of older
adults who had greater vulnerability to strokes may
have been a potential confound when examining the
relationship between perceived stress, depressive
symptoms, and inflammation (Elayoubi et al., 2022,
Roth et al., 2020). Notably, the elevation of TNFR1
in caregivers did not retain significance when the
analysis was restricted to caregivers of persons with
dementia (Roth et al., 2020). The results of the CTS
study may thus be more representative of caregivers
of persons with stroke rather than dementia.

On a related note, a previous study published in
International Psychogeriatrics showed that lower
morning activity levels in caregivers of persons
with dementia are associated with higher depressive
symptoms at baseline and at follow-up 6 months
later (Smagula et al., 2019). While the authors
suggested low levels of morning activity may be a
risk factor for the development of depressive symp-
toms (and a potential area for intervention), it may
also be possible that the low activity levels may be
part of the somatic syndrome of depression and/or
indicate a phenotypic vulnerability. A subsequent
study published in the same journal demonstrated
that a home-based exercise program reduced sub-
jective burden and depressive symptoms in female
caregivers of persons with dementia over 9 months
(Madruga et al., 2021).

Active behavioral interventions (including
physical activity and aerobic exercise) improve the
physical well-being of caregivers while also reducing
the risk of development or exacerbation of physical
comorbidities (Hill and Lee, 2021). Active behav-
ioral interventions also improve mental well-being,
including perceived stress and depressive symptoms
(Jeste et al., 2021). It may therefore be worth
examining if (i) changes in the physical and mental
well-being of caregivers is associated with changes in
levels of immune or inflammatory biomarkers and
(ii) active behavioral interventions may serve to
modulate levels of immune or inflammatory bio-
markers, over time. The association of inflammation
with sociodemographic and metabolic variables in
the CTS (and other longitudinal studies among
older adults) may be an important pointer in this
direction.

MIGITA D’CRUZ

Pyschiatry, Kerala Institute of Medical Sciences,
Thiruvanathapuram, Kerala 695583, India
Emails: drmigita.m@kimsglobal.com, migitadcruz@
gmail.com

References

Beurel, E., Toups, M. and Nemeroff, C. B. (2020). The
bidirectional relationship of depression and inflammation:
double trouble. Neuron, 107, 234–256. https://doi.org/10
.1016/j.neuron.2020.06.002.

Elayoubi, J. et al. (2022). Associations of perceived stress,
depressive symptoms, and caregiving with inflammation: a
longitudinal study. International Psychogeriatrics, 34, 95–
105. https://doi.org/10.1017/S1041610222000370.

Franceschi, C. and Campisi, J. (2014). Chronic
inflammation (inflammaging) and its potential contribution
to age-associated diseases. The Journals of Gerontology:
Series A, 69, S4–S9. https://doi.org/10.1093/gerona/glu057.

Furman, D. et al. (2019). Chronic inflammation in the
etiology of disease across the life span. Nature Medicine, 25,
1822–1832. https://doi.org/10.1038/s41591-019-0675-0.

Hill, K. D. and Lee, D.-C. A. (2021). Exercise can provide
multiple health benefits for carers. International
Psychogeriatrics, 33, 319–321. https://doi.org/10.1017/
S1041610220003294.

Hunter, P. (2012). The inflammation theory of disease.
EMBOReports, 13, 968–970. https://doi.org/10.1038/embor
.2012.142.

Jeste, D. V., Mausbach, B. and Lee, E. E. (2021). Caring
for caregivers/care partners of persons with dementia.
International Psychogeriatrics, 33, 307–310. https://doi.org/
10.1017/S1041610221000557.

Kim, Y., Kim, H., Suh, S.-Y., Park, H. and Lee, H.
(2022). Association between inflammatory cytokines and
caregiving distress in family caregivers of cancer patients.
Supportive Care in Cancer, 30, 1715–1722. https://doi.org/10
.1007/s00520-021-06578-y.

Commentary 65

https://doi.org/10.1017/S1041610222001120 Published online by Cambridge University Press

https://orcid.org/0000-0002-7568-6436
https://orcid.org/0000-0002-7568-6436
mailto:drmigita.m@kimsglobal.com
mailto:drmigita.m@kimsglobal.com
mailto:drmigita.m@kimsglobal.com
mailto:migitadcruz@gmail.com
mailto:migitadcruz@gmail.com
https://doi.org/10.1016/j.neuron.2020.06.002
https://doi.org/10.1016/j.neuron.2020.06.002
https://doi.org/10.1016/j.neuron.2020.06.002
https://doi.org/10.1016/j.neuron.2020.06.002
https://doi.org/10.1016/j.neuron.2020.06.002
https://doi.org/10.1016/j.neuron.2020.06.002
https://doi.org/10.1016/j.neuron.2020.06.002
https://doi.org/10.1017/S1041610222000370
https://doi.org/10.1017/S1041610222000370
https://doi.org/10.1017/S1041610222000370
https://doi.org/10.1093/gerona/glu057
https://doi.org/10.1093/gerona/glu057
https://doi.org/10.1093/gerona/glu057
https://doi.org/10.1038/s41591-019-0675-0
https://doi.org/10.1038/s41591-019-0675-0
https://doi.org/10.1038/s41591-019-0675-0
https://doi.org/10.1017/S1041610220003294
https://doi.org/10.1017/S1041610220003294
https://doi.org/10.1017/S1041610220003294
https://doi.org/10.1017/S1041610220003294
https://doi.org/10.1038/embor.2012.142
https://doi.org/10.1038/embor.2012.142
https://doi.org/10.1038/embor.2012.142
https://doi.org/10.1038/embor.2012.142
https://doi.org/10.1038/embor.2012.142
https://doi.org/10.1017/S1041610221000557
https://doi.org/10.1017/S1041610221000557
https://doi.org/10.1017/S1041610221000557
https://doi.org/10.1017/S1041610221000557
https://doi.org/10.1007/s00520-021-06578-y
https://doi.org/10.1007/s00520-021-06578-y
https://doi.org/10.1007/s00520-021-06578-y
https://doi.org/10.1017/S1041610222001120


Madruga, M., Gozalo, M., Prieto, J., Rohlfs
Domínguez, P. and Gusi, N. (2021). Effects of a
home-based exercise program on mental health
for caregivers of relatives with dementia: a
randomized controlled trial. International
Psychogeriatrics, 33, 359–372. https://doi.org/10.1017/
S104161022000157X.

Maydych, V. (2019). The interplay between stress,
inflammation, and emotional attention: relevance for
depression. Frontiers in Neuroscience, 13, 384. https://doi
.org/10.3389/fnins.2019.00384.

Roth, D. L. et al. (2020). The transition to family
caregiving and its effect on biomarkers of inflammation.

Proceedings of the National Academy of Sciences,
117, 16258–16263. https://doi.org/10.1073/pnas
.2000792117.

Roth, D. L., Sheehan, O. C., Haley, W. E., Jenny, N. S.,
Cushman, M. and Walston, J. D. (2019). Is family
caregiving associated with inflammation or compromised
immunity? A meta-analysis. The Gerontologist, 59,
e521–e534. https://doi.org/10.1093/geront/gnz015.

Smagula, S. F., Hall, M. H. and Stahl, S. T. (2019).
Rest-activity rhythms and depression symptoms in
older bereaved adults. International Psychogeriatrics, 31,
1675–1676. https://doi.org/10.1017/S1041610218002181.

66 Commentary

https://doi.org/10.1017/S1041610222001120 Published online by Cambridge University Press

https://doi.org/10.1017/S104161022000157X
https://doi.org/10.1017/S104161022000157X
https://doi.org/10.1017/S104161022000157X
https://doi.org/10.1017/S104161022000157X
https://doi.org/10.3389/fnins.2019.00384
https://doi.org/10.3389/fnins.2019.00384
https://doi.org/10.3389/fnins.2019.00384
https://doi.org/10.3389/fnins.2019.00384
https://doi.org/10.3389/fnins.2019.00384
https://doi.org/10.1073/pnas.2000792117
https://doi.org/10.1073/pnas.2000792117
https://doi.org/10.1073/pnas.2000792117
https://doi.org/10.1073/pnas.2000792117
https://doi.org/10.1093/geront/gnz015
https://doi.org/10.1093/geront/gnz015
https://doi.org/10.1093/geront/gnz015
https://doi.org/10.1017/S1041610218002181
https://doi.org/10.1017/S1041610218002181
https://doi.org/10.1017/S1041610218002181
https://doi.org/10.1017/S1041610222001120

	The complexity of inflammatory activity in caregivers: Commentary on ``Associations of perceived stress, depressive symptoms, and caregiving with inflammation: A longitudinal study'' by Elayoubi etal.
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages true
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /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 (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


