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Editorial on the Research Topic
Healthy aging, mental health, and sexuality

Background

The global demographic landscape is currently undergoing a significant
transformation, marked by an increasingly aging population. This shift serves to amplify
the importance of addressing the challenges faced by older adults (1, 2). Healthy aging, a
complex and multifaceted phenomenon, intricately weaves together diverse dimensions
spanning physical, mental, and social well-being, as well as the often-overlooked aspect of
sexuality (3). Aging-related physical changes do not inherently precipitate a decline in
sexual functioning. In fact, a substantial portion of older adults maintain a desire for and
actively engage in a satisfying sexual life. Research demonstrates that a significant number
of men and women continue to participate in sexual activities well into their later years,
with regular sexual expression correlating with sound physical and mental health. The
sustenance of robust physical and mental health, a constructive attitude towards sexuality
in later stages of life, and access to a compatible partner collectively contribute to the
perpetuation of sexual activity (4, 5). This avenue of research serves as a poignant reminder
of the intricate and interconnected factors that influence the comprehensive well-being of
older adults. It underscores the profound interplay between healthy aging, mental health,
and sexuality, all of which fundamentally contribute to shaping the overall quality of life for
older adults. Among the contributing factors that heighten the vulnerability of older adults
to mental health concerns are compromised physical health, a history of mental health
disorders, significant life transitions, the onset of medical ailments, personal losses,
experiences of social isolation, and adverse life events (6). These elements collectively
emphasize the need for a comprehensive understanding of the challenges that older adults
face, spanning multiple domains of their lives.
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The intersection of healthy aging,
mental health, and sexuality

Obsa et al. delved into the risk factors of pelvic organ prolapse
among women at a teaching and referral hospital, identifying
several contributing factors such as age, parity, and menopausal
status. Consequently, healthcare professionals were better equipped
to devise prevention and treatment approaches that could
substantially impact women’s sexual and holistic health
throughout the aging process. In another study, Hu et al.
scrutinized an evaluation method for product design solutions
aimed at fostering healthy aging companionship. This research
emphasized the importance of creating products that facilitated
companionship and social interaction among older adults,
ultimately contributing positively to their mental and emotional
well-being. The study underscored the need for product designers to
consider the unique needs and challenges confronted by older
adults when devising products that could bolster healthy aging.

Designing for companionship:
promoting mental health in aging

Focusing on China, Wang et al. investigated loneliness, anxiety,
and depressive symptoms among older adult migrants. The study
discovered that perceived stress and resilience served as mediators
between these psychological factors, highlighting the necessity for
social and emotional support for older adult migrants. This research
illuminated the importance of addressing the unique challenges faced
by older adult migrants and formulating efficacious strategies to
bolster their mental and emotional well-being. Cheng et al. explored
the prevalence and risk factors correlated with multimorbidity, falls,
and fear of falling among older adults in eastern China.
Understanding these factors was indispensable in devising effective
prevention and treatment approaches that could foster healthy aging
and avert falls and related injuries.

Intergenerational relationships
and depressive symptoms in the
older adults

Intergenerational relationships play a vital role in the emotional
well-being of older adults and can significantly impact their depressive
symptoms. These relationships involve interactions between
individuals from different age groups, typically older adults and their
children, grandchildren, or even great-grandchildren. Positive
intergenerational relationships can serve as a source of emotional
support, companionship, and a sense of purpose for older adults.

The relationship between the brain, aging, and depression
among older adults is a complex and multifaceted one. As
individuals age, their brains undergo various structural and
functional changes that can influence their susceptibility to
depression (7, 8).
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One of the key factors in this relationship is the natural aging
process itself. As people age, there is a gradual decline in cognitive
functions, such as processing speed and working memory, which
can affect how they perceive and react to life's challenges. These
cognitive changes can contribute to feelings of frustration and
helplessness, potentially increasing the risk of depression (9).
Moreover, age-related changes in brain chemistry also play a role.
Alterations in neurotransmitter systems, such as serotonin and
dopamine, have been linked to mood disorders like depression.
These changes can make older adults more vulnerable to developing
depressive symptoms (Figure 1; 10).

The correlation between these brain regions and depression
among aging individuals highlights the intricate neurobiology of
late-life depression. Changes in brain structure and function in
these regions can contribute to the onset and persistence of
depressive symptoms in older adults (11). Additionally, older
adults often face significant life transitions and losses, such as
retirement, the death of loved ones, or declining physical health
(12). These stressors can trigger or exacerbate depression, and the
way the brain processes and copes with these stressors may change
with age.

Zheng et al. conducted a study on CHARLS data, examining the
effect of intergenerational exchange patterns and intergenerational
relationship quality on depressive symptoms in the elderly. This
research underscored the importance of addressing mental health
concerns in older adults, especially those with chronic illnesses, by
understanding the complex interrelation between mental health,
age, resilience, and frailty.

Furthermore, Zhang et al. investigated the interplay between
health beliefs, lifestyle, and cognitive aging among Chinese
community residents. By understanding this complex interrelation,
healthcare professionals could develop targeted interventions that
promoted healthy aging and prevented cognitive decline.

Access to psychological assistance
for older adults: prevalence
and determinants

Meng et al. probed the interrelation between depression, age,
resilience, and frailty among HIV-positive adults. This investigation
emphasized the need to address mental health concerns in older
adults, particularly those grappling with chronic ailments like HIV.
Additionally, Coskun et al. scrutinized the prevalence and
determinants of psychological assistance services for older adults
in Turkish society. This research accentuated the importance of
accessible and culturally tailored mental health services for
older adults.

Lastly, Cao et al. investigated the impact of hearing loss on
cognitive impairment and explored the mediating role of depressive
symptoms and the moderating role of social relationships. This
research highlighted the importance of addressing hearing loss and
its potential impact on cognitive function, as well as the need to
consider the mediating and moderating factors that could influence
this relationship.
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A Prefrontal cortex
Volume reduction in
gray and white matter

B Cingulate gyrus
Alterations in cells

C Amygdala

Alterations in cells

D Hippocampus
Loss of neurons

Several studies have identified
specific brain regions
associated with depression,
including the prefrontal cortex,
cingulate gyrus, amygdala, and
hippocampus. These regions
play crucial roles in emotional
regulation, memory, and
cognitive functions .

FIGURE 1

Correlation between brain structure, aging and symptoms of depression. Figure 1 indicates that the prefrontal cortex, cingulate gyrus, amygdala, and
hippocampus are interconnected brain regions that collectively play a crucial role in regulating emotions, memory, and mood. When considering
their correlation with depression among aging individuals, it's important to understand how changes in these brain regions can contribute to
depressive symptoms: (A) Prefrontal Cortex (PFC): The PFC, particularly the dorsolateral prefrontal cortex (DLPFC), is involved in executive functions,
decision-making, and emotional regulation. In aging individuals, there can be a decline in PFC function, which may lead to difficulties in managing
emotions and making adaptive choices. This decline can contribute to depressive symptoms, as individuals may struggle to cope with life changes
and stressors. (B) Cingulate Gyrus: The cingulate gyrus, a part of the limbic system, is involved in emotional processing and regulation. Changes in
the cingulate gyrus, such as alterations in connectivity, can affect emotional control. Dysfunction in this region has been linked to depression in
older adults, as it can lead to heightened emotional responses and difficulties in regulating negative emotions. (C) Amygdala: The amygdala is
responsible for processing emotions, particularly fear and anxiety. In older adults with depression, the amygdala may show increased activity or
abnormal functioning, leading to heightened emotional reactivity and persistent negative emotional states. (D) Hippocampus: The hippocampus is
vital for memory consolidation and spatial navigation. In aging individuals, the hippocampus can undergo structural changes, such as atrophy and
decreased neurogenesis. These changes are associated with memory problems and an increased risk of depression. Additionally, a smaller
hippocampus has been linked to a poorer response to treatment for depression.

Addressing the unique needs and
challenges among older adults

Psychological well-being entails maintaining positive
relationships with others and living a life filled with purpose and
significance. Research has shown that individuals who possess a
positive psychological well-being tend to experience greater ease
and derive more satisfaction from their lives (13). Understanding
and addressing the unique needs and challengesof healthy aging,
mental health, and sexuality to promotecomprehensive well-being
in older adults.

Understanding and addressing the unique needs and challenges
of healthy aging, mental health, and sexuality to promote
comprehensive well-being in older adults. By comprehending
these concerns and devising efficacious prevention and treatment
strategies, we can facilitate healthy aging and aid older adults in
maintaining a gratifying and satisfying intimate life. It is imperative
to persist in investing in research and formulating policies and
programs that endorse healthy aging while bolstering older adults’
mental and physical health. One of the cardinal takeaways from this
Research Topic is the significance of apprehending the distinctive
needs and challenges faced by older adults. Whether it involves
understanding the risk factors correlated with pelvic organ prolapse
or conceiving products that foster companionship and social
interaction among older adults, it is vital to contemplate the
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Changes in neurotransmitters such

as serotonin, dopamine, and
norepinephrine, which are associated with
depression, may also be implicated in the
brain structure changes. Imbalances in
these neurotransmitters can contribute

to alterations in mood and the
development of depression.

specific needs and challenges encountered by older adults when
developing prevention and treatment strategies.

The aging gut undergoes various transformations that encompass
the mechanical breakdown of food, gastrointestinal motility, food
passage, integrity of the intestinal wall, and chemical digestion (14).
These modifications progressively contribute to a diminished capacity to
provide the body with sufficient nutrient levels, ultimately leading to the
emergence of malnutrition. Moreover, research indicates that
gastrointestinal disorders, and particularly malnutrition, detrimentally
impact the quality of life. A deeper comprehension of the
pathophysiology underlying malnutrition in the elderly is imperative
to enhance our understanding of age-related shifts in appetite, dietary
intake, internal balance, and body composition. This knowledge is
pivotal in formulating more effective strategies for prevention and
intervention, aimed at fostering healthy aging (15). Another salient
takeaway is the importance of addressing mental health issues in older
adults. Depression, anxiety, and loneliness are pervasive concerns among
older adults, particularly those contending with chronic illnesses. By
crafting potent strategies to bolster the mental and emotional well-being
of older adults, healthcare professionals can champion healthy aging and
enhance the overall quality of life for older adults.

The Healthy Ageing Strategy encompasses pivotal domains that
seamlessly converge to facilitate mobility, foster secure engagement,
and nurture meaningful interactions. These foundational areas
encompass the promotion of physical activity, the enhancement of
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mobility and connectivity, the assurance of adequate housing,
employment, and financial stability, the prioritization of safety, the
facilitation of continuous learning and knowledge exchange, and the
holistic approach to health while embracing diversity. These holistic
efforts collectively empower and equip individuals to lead active,
engaged, and thriving lives within our vibrant community (16). For
instance, the Healthy Ageing Strategy of New Zealand paints a vision
where senior citizens bask in a high quality of life, embrace graceful
aging, and find solace in a dignified end-of-life phase, all within
communities tailored to cater to their unique needs. Similarly, the
Inner West Council's Healthy Ageing Strategy for 2022-2025 in
Australia expounds upon the Council’s responsibilities, delineating
strategic domains that endorse secure participation and foster
enriching lifestyles among individuals (17).

Navigating the nexus of healthy aging,
mental health, and sexuality

The World Health Organization (WHO) provides an
encompassing definition of sexuality that spans a wide spectrum
of human experiences. It includes sex, gender identities and roles,
sexual orientation, eroticism, pleasure, intimacy, and reproduction.
This multifaceted aspect of life is not limited to physical actions but
extends to thoughts, fantasies, desires, beliefs, attitudes, values,
behaviors, practices, roles, and relationships. It’s profoundly
influenced by an array of factors ranging from biological and
psychological to societal, economic, political, cultural, ethical,
legal, historical, religious, and spiritual dimensions (18, 19).

Within the context of adulthood, factors related to sexuality
take on a profound significance. Life satisfaction, often regarded as a
fundamental indicator of successful aging, is a composite of several
elements, including the absence of disease, good physical and
mental health, active social participation, and overall contentment
with life. Yet, it’s remarkable that the sexual dimension of aging has
been relatively underexplored within the broader framework of
successful aging and warrants a more focused examination (20).

Sexuality is an integral component of a fulfilling adulthood.
Engaging in sexual activity can exert a positive influence on emotional,
mental, and physical well-being, thereby contributing to an enhanced
quality of life. With the extension of human lifespans and an increasing
number of older individuals engaging in sexual activity, there’s a
corresponding rise in older adults aged 65 and above seeking medical
guidance for various sexual concerns or challenges (21). This shifting
landscape reflects evolving perspectives, beliefs, and attitudes that
underscore the significance of maintaining a healthy sexual life in later
stages. Furthermore, ongoing developments in medical treatments and
interventions have empowered individuals to sustain a satisfying sexual
life irrespective of their age, effectively facilitating continued sexual
activity as people progress into their later years. As we delve into the
intricate interplay between healthy aging, mental health, and sexuality in
this Research Topic, it becomes evident that these facets of life are not
isolated but rather deeply interconnected. This Research Topic presented
in this collection shed light on various dimensions of this correlation,
offering valuable insights that contribute to a comprehensive
understanding of how these factors influence one another.
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Conclusion

Successful aging can be assessed from both a community and an
individual perspective. From a community standpoint, it is characterized
by factors related to health and active participation in strategies to
enhance well-being. Conversely, for an individual, it is defined by
considerations such as physical health, biological and mental function,
and social engagement. As healthy aging is a complex concept
encompassing various dimensions of physical, functional, cultural, and
mental well-being, it is crucial to consider all these aspects when
analyzing the process, both from empirical data and personal
circumstances. In essence, meaningful results cannot be obtained by
solely examining either the individual or the community, as multiple
factors contribute to the overall health of older adults (22).

This Research Topic underscores the importance of advocating
healthy lifestyles and beliefs to encourage healthy aging and cognitive
function. By fostering salubrious behaviors such as regular exercise,
wholesome eating, and social interaction, healthcare professionals can
advance healthy aging and support older adults’ physical and mental
well-being (23). Discerning the critical issues associated with healthy
aging, mental health, and sexuality is essential in promoting healthy
aging and ameliorating the overall quality of life for older adults (16).
By investing in research, formulating effective prevention and
treatment strategies, and endorsing healthy lifestyles and beliefs, we
can assist older adults in sustaining a fulfilling and satistying intimate
life and advocate healthy aging for generations to come. It is crucial to
prioritize the unique needs and challenges confronted by older adults to
ensure they receive the support and care requisite for living healthy,

gratifying lives.
Author contributions
AC wrote this editorial. SC and EY provided feedback on earlier
drafts. All authors approved of the final submission.
Funding
The preparation of this manuscript was partially supported by

funding’s from the Department of Applied Social Sciences, The
Hong Kong Polytechnic University.

Acknowledgments

AC would like to express his gratitude to Prof. Ben Ku from the
Department of Applied Social Sciences, Hong Kong Polytechnic
University.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

frontiersin.org


https://doi.org/10.3389/fruro.2023.1287189
https://www.frontiersin.org/journals/urology
https://www.frontiersin.org

Chan et al.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated

References

1. Partridge L, Deelen ], Slagboom PE. Facing up to the global challenges of ageing.
Nature (2018) 561(7721):45-56. doi: 10.1038/s41586-018-0457-8

2. Rudnicka E, Napierata P, Podfigurna A, Meczekalski B, Smolarczyk R, Grymowicz
M. The World Health Organization (WHO) approach to healthy ageing. Maturitas
(2020) 139:6-11. doi: 10.1016/j. maturitas.2020.05.018

3. Friedman SM. Lifestyle (Medicine) and healthy aging. Clinics Geriatric Med
(2020) 36(4):645-53. doi: 10.1016/j.cger.2020.06.007

4. Minichiello V, Coulson I. Contemporary issues in gerontology : promoting positive
ageing. Minichiello V, Coulson I, editors. London: Routledge (2005).

5. Zhang Y, Liu H. Partnered sexuality and mental health in late life. Innovation
Aging (2018) 2(suppl_1):758-8. doi: 10.1093/geroni/igy023.2802

6. Cosco TD, Howse K, Brayne C. Healthy ageing, resilience and wellbeing.
Epidemiol Psychiatr Sci (2017) 26(6):579-83. doi: 10.1017/S2045796017000324

7. Biedermann SV, Weber-Fahr W, Demirakca T, Tunc-Skarka N, Hoerst M, Henn
F, et al. 31 P RINEPT MRSI and VBM reveal alterations in brain aging associated with
major depression: The Aging Brain and Depression in 31 P MRSI and VBM. Magnetic
Resonance in Medicine (2015) 73(4), spcone-spcone. doi: 10.1002/mrm.25707

8. Nabavi SM, Nabavi SF, D’Onofrio G. (Eds.). Nutrients and nutraceuticals for
active & healthy ageing. (2020) Singapore: Springer. doi: 10.1007/978-981-15-3552-9

9. Karstens AJ, Ajilore O, Rubin LH, Yang S, Zhang A, Leow A, et al. Investigating
the separate and interactive associations of trauma and depression on brain structure:
implications for cognition and aging: Trauma, depression, and brain structure.
International Journal of Geriatric Psychiatry (2017) 32(11):1190-1199. doi: 10.1002/
gps.4755

10. Grabe H, Van der Auwera S, Frenzel S, Volker U, Volker H, Habes M.
Accelerated aging in depression: from physiological aging to brain aging. Biological
Psychiatry (1969) (2018) 83(9), S17-S18. doi: 10.1016/j.biopsych.2018.02.060

11. Han LKM, Schnack HG, Brouwer RM, Veltman DJ, van der Wee NJA, van Tol M-J,
et al. Contributing factors to advanced brain aging in depression and anxiety disorders.
Translational Psychiatry (2021a) 11(1), 402-402. doi: 10.1038/s41398-021-01524-2

12. Han S, Chen Y, Zheng R, Li S, Jiang Y, Wang C, et al. The stage-specifically
accelerated brain aging in never-treated first-episode patients with depression. Human
Brain Mapping (2021b) 42(11), 3656-3666. doi: 10.1002/hbm.25460

Frontiers in Urology

05

10.3389/fruro.2023.1287189

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

13. Chan ASW, Ho JMC, Li JSF, Tam HL, Tang PMK. Impacts of COVID-19
pandemic on psychological well-being of older chronic kidney disease patients. Front
Med (2021a) 8:666973. doi: 10.3389/fmed.2021.666973

14. Lynch C, Danely J. Transitions and transformations cultural perspectives on aging
and the life course. New York: Berghahn (2013). doi: 10.1515/9780857457790

15. Cristina NM, d’Alba L. Nutrition and healthy aging: prevention and treatment of
gastrointestinal diseases. Nutrients (2021) 13(12):4337-. doi: 10.3390/nu13124337

16. Rudnicka E, Napierala P, Podfigurna A, Meczekalski B, Smolarczyk R,
Grymowicz M. The World Health Organization (WHO) approach to healthy ageing.
Maturitas (2020) 139:6-11. doi: 10.1016/j.maturitas.2020.05.018

17. Inner West Council. Healthy ageing Strategy. Inner West NSW Government
(2023). Available at: https://www.innerwest.nsw.gov.au/live/community-well-being/
seniors/healthy-ageing-strategy.

18. Sholl J, Rattan SIS eds. Explaining health across the sciences. Cham, Switzerland:
Springer (2020). doi: 10.1007/978-3-030-52663-4

19. Awuviry-Newton K, Ofori-Dua K, Newton A. Understanding Transportation
difficulty Among older adults in Ghana from the Perspective of World Health
Organisation’s Healthy Ageing framework: Lessons for Improving Social Work
Practice with Older Adults. Br | Soc Work (2022) 52(1):416-36. doi: 10.1093/bjsw/
bcaa247

20. Coll PP. Sexuality, intimacy, and healthy aging. In: Healthy aging. Switzerland:
Springer International Publishing AG (2019). p. 295-303. doi: 10.1007/978-3-030-
06200-2_25

21. Maasoumi R, Sabetghadam S, Keramat A, Aghayan SS. Help-seeking challenges
for female sexual concerns: a qualitative study from Iran. BMC Health Serv Res (2023)
23(1):713-3. doi: 10.1186/s12913-023-09719-7

22. Chan ASW, Ho JMC, Tam HL, Tang PMK. Book review: Successful aging: a
neuroscientist explores the power and potential of our lives. Front Psychol (2021b)
12:705368. doi: 10.3389/fpsyg.2021.705368

23. Sadjapong U, Yodkeeree S, Sungkarat S, Siviroj P. Multicomponent exercise
program reduces frailty and inflammatory biomarkers and improves physical
performance in community-dwelling older adults: A randomized controlled trial. Int
] Environ Res Public Health (2020) 17(11):3760. doi: 10.3390/ijerph17113760

frontiersin.org


https://doi.org/10.1038/s41586-018-0457-8
https://doi.org/10.1016/j.maturitas.2020.05.018
https://doi.org/10.1016/j.cger.2020.06.007
https://doi.org/10.1093/geroni/igy023.2802
https://doi.org/10.1017/S2045796017000324
https://doi.org/10.1002/mrm.25707
https://doi.org/10.1007/978-981-15-3552-9
https://doi.org/10.1002/gps.4755
https://doi.org/10.1002/gps.4755
https://doi.org/10.1016/j.biopsych.2018.02.060
https://doi.org/10.1038/s41398-021-01524-2
https://doi.org/10.1002/hbm.25460
https://doi.org/10.3389/fmed.2021.666973
https://doi.org/10.1515/9780857457790
https://doi.org/10.3390/nu13124337
https://doi.org/10.1016/j.maturitas.2020.05.018
https://www.innerwest.nsw.gov.au/live/community-well-being/seniors/healthy-ageing-strategy
https://www.innerwest.nsw.gov.au/live/community-well-being/seniors/healthy-ageing-strategy
https://doi.org/10.1007/978-3-030-52663-4
https://doi.org/10.1093/bjsw/bcaa247
https://doi.org/10.1093/bjsw/bcaa247
https://doi.org/10.1007/978-3-030-06200-2_25
https://doi.org/10.1007/978-3-030-06200-2_25
https://doi.org/10.1186/s12913-023-09719-7
https://doi.org/10.3389/fpsyg.2021.705368
https://doi.org/10.3390/ijerph17113760
https://doi.org/10.3389/fruro.2023.1287189
https://www.frontiersin.org/journals/urology
https://www.frontiersin.org

	Outline placeholder
	References

	Editorial: Healthy aging, mental health, and sexuality
	Background
	The intersection of healthy aging, mental health, and sexuality
	Designing for companionship: promoting mental health in aging
	Intergenerational relationships and depressive symptoms in the older adults
	Access to psychological assistance for older adults: prevalence and determinants
	Addressing the unique needs and challenges among older adults
	Navigating the nexus of healthy aging, mental health, and sexuality
	Conclusion
	Author contributions
	Funding
	Acknowledgments
	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 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /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 false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /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
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




