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Abstract

Population aging is an enormous public health issue and there is clear need for strategies to 

maximize opportunities for successful aging. Many psychiatric illnesses are increasingly thought 

to be associated with accelerated aging, therefore emerging data on individual and policy level 

interventions that alter typical aging trajectories are relevant to mental health practitioners. 

Although the determinants and definition of successful aging remain controversial, increasing data 

indicate that psychiatric illnesses directly impact biological aging trajectories and diminish 

lifestyle, psychological and socio-environmental factors that seem reduce risk of morbidity and 

mortality. Many interventions designed to enhance the normal course of aging may be adjunctive 

approaches to management of psychiatric illnesses. We highlight recent data on interventions 

seeking to promote healthy aging, such as cognitive remediation, physical activity, nutrition, and 

complementary and alternative treatments for older people with and without psychiatric illnesses.
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Introduction

While much of the focus of research on aging has been on the determinants of mortality, 

illness, and disability, a growing body of work has begun to assess modifiers and 

interventions to improve upon the usual course of aging. More recently, research has 

delivered promising data on strategies that might alter the course of typical aging among 

people with psychiatric disorders, which seem to be associated with accelerated aging. It is 

important to note that there is yet no consensus definition of successful aging. As such, there 
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is no standard outcome upon which the effectiveness of successful aging strategies could be 

uniformly gauged. Several recent reviews have outlined the various operationalized 

definitions of successful aging 1-3, with variation both in the components of the definitions 

(e.g, freedom from disability, social engagement), the nature of their measurement (e.g, 

subjective, objective) and criteria upon which “success” is determined (e.g, normative, 

ipsative).

With the lack of a consensus on a definition of successful aging in mind, we define a 

“successful aging strategy” as a potentially modifiable characteristic or intervention that is 

intended to enhance the functioning of older adults who could be characterized as aging 

normally. We focus on recent research on established interventions, such as physical 

activity, cognitive training, and nutrition/dietary interventions. We also discuss earlier stage 

work in emerging interventions, such as complementary and alternative therapies, social 

interventions, and those focused on enhancing positive psychological traits.

Relevance to Psychiatry

There is accumulating evidence for “accelerated aging” in psychiatric disorders4,5. 

Population-based estimates of the average years of life lost to diseases such as bipolar 

disorder or schizophrenia are between one and two decades6. Although some of this 

increased mortality is due to suicide, the bulk of lost years of life appears to be attributable 

to the higher rate of age-associated medical comorbidities, which occur at an earlier age than 

in the general population. In addition, emerging biomarkers that may enable tracking of 

biological aging, such as the telomere, have been studied in schizophrenia, depression, and 

other psychiatric illnesses7,8; there is some indication that these biomarkers indicate a faster 

rate of biological aging among people with psychiatric illnesses. Psychiatric disorders may 

have both direct impact on systems that are implicated in aging biology (e.g., immune 

system) and indirect effects through unhealthy health behaviors (e.g., smoking, sedentary 

lifestyle) and lower participation in activities that are associated with better functioning in 

aging (e.g., social and cognitive stimulation). Formal models of progressive lifespan courses 

of illness have been proposed, such as “neuroprogression” in bipolar disorder or accelerated 

aging in HIV 9; these models integrate knowledge about disease course and brain aging. 

Thus, there is growing recognition of the overlap between the modifiers of long-term 

outcome in aging and in psychiatric illnesses. We review individual strategies, keeping in 

mind their relevance to psychiatric conditions, next.

Physical activity

Physical activity contributes to reducing the risk of several diseases associated with aging 

including cardiovascular disease, metabolic disease, and osteoarthritis. According to the 

American College of Sports Medicine guidelines, at least 150 minutes of moderate weekly 

physical activity (30 minutes, 5 days/week) is recommended to obtain health benefits 10. In a 

review by Brown, Peiffer, & Martins (2013)11, the authors describe several epidemiological 

studies demonstrating a relationship between higher levels of physical activity and lower 

levels of cognitive decline and/or enhanced cognitive functioning in domains such as verbal 

memory, executive functioning, attention, and global cognition. One study of 1324 subjects 
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reported that moderate (as opposed to light or vigorous) exercise in mid-life and late-life 

was associated with a reduced risk of mild cognitive impairment 12. Other studies have used 

more objective measures of physical activity such as actigraph accelerometers (Barnes et al. 

2008) or respiratory fitness estimates as assessed by having participants walk on a treadmill 

and measuring peak oxygen consumption 13. In these studies, individuals with the highest 

daytime movement performed better on cognitive functioning tests and individuals with the 

lowest baseline cardio-respiratory fitness performed the worst on all cognitive tests.

Several randomized controlled studies have attempted to increase physical activity in older 

adults with encouraging results. For example, Erickson et al. (2011) 14 compared sedentary 

nondemented older adults participating in a walking program with a group who did only 

stretching exercises. The walking group demonstrated many positive outcomes including 

improved cardiovascular fitness as evidenced by a 7.8% increase in VO2 max, improvement 

in spatial memory, a 2% increase in hippocampal volume, and an increase in brain-derived 

neurotrophic factor (BDNF). In a large 24 week intervention program, 150 individuals aged 

50 and over with subjective memory complaints and/or mild cognitive impairment were 

randomized to either an exercise intervention program which consisted of 150 minutes of 

moderate exercises three days a week over 18 months or a usual care control group. At the 

completion of the study, the intervention group improved in cognitive function significantly 

on the Alzheimer Disease Assessment Scale 15.

A number of studies have examined physical activity interventions in samples of patients 

with psychiatric illnesses. In a recent meta-analysis of thirty-nine randomized controlled 

trials across various types of physical activity in people with mental illness, reductions in 

depression and symptoms of schizophrenia were reported along with improvements in 

aerobic capacity and quality of life 16. Other studies have reported similar positive effects of 

physical activity in patients with depression 17, anxiety 18, PTSD 19and schizophrenia 20.

Cognitive Stimulation/Remediation

The evidence that neuroplasticity is preserved into later life has paved the way for cognitive 

interventions to attempt to slow or delay the onset of cognitive decline. It has been proposed 

that cognitively-stimulating activities may delay future decline. Consequently, many older 

adults are being encouraged to independently engage in daily cognitive stimulating activities 

such as reading, practicing crossword puzzles, and playing board/card games. There is some 

evidence to suggest that frequent engagement in cognitively stimulating activities for at least 

six hours per week may reduce the risk of incident dementia21. Research has further 

suggested that participating in these activities may be effective in altering the rate of 

cognitive declined in persons diagnosed with dementia 22. Teasing apart causal effects, as 

well as which and how frequent/intense cognitive activities must be remains to be 

established.

In a systematic review of twenty-one cognitive intervention studies ranging from 13 to 242 

healthy older adults (mean age 63.5 to 80.2 years), it was concluded that cognitive 

interventions can be effective in improving various aspects of objective cognitive 

functioning including memory performance, executive functioning, processing speed, 
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attention, fluid intelligence, and subjective cognitive performance. These interventions 

varied in design with some addressing working memory by computerized training, teaching 

memory strategies, improving learning abilities by training metacognitive skills, or 

improving attention by promoting selective attention tasks23. Important questions for the 

future are whether cognitive interventions generalize to improvements in activities of 

everyday living (e.g., driving, paying bills, medication management) and whether the 

mechanism of these interventions is by structural brain changes or alterations in neural 

activity.

There has been recent interest in cognitive rehabilitation in patients with psychiatric illness, 

with a particular focus on technology-assisted cognitive training. For example, in patients 

with schizophrenia, tablets and computerized cognitive training programs have shown some 

success in improving neuropsychological functioning 24,25. Moreover, computerized 

cognitive training three times per week for eight consecutive weeks in patients with unipolar 

depression and bipolar patients in the depressive phase of the disorder has been shown to 

result in fewer cognitive failures, fewer dysexecutive incidents, and improved 

neuropsychological scores 26.

Diet/Nutrition

Dietary and nutritional interventions are among the most studied strategies in animals for 

extension of the lifespan and prevention of morbidity. Caloric restriction, for example, has 

been associated with substantially enhanced longevity in rodents, and to a lesser extent in 

primates27. Clinical trials in humans have also shown promise28. There is some evidence 

that obesity is associated with heightened risk for dementia when individuals are followed 

longitudinally. A recent study found that obesity was related to cognitive impairment in 

bipolar disorder and schizophrenia29.

However, intersection of more specific dietary interventions with cognitive and emotional 

health has received comparatively less research than cognitive or physical activity 

interventions described above. A number of large clinical trials evaluating dietary 

supplements, such as Gingko Biloba30 and Vitamin D29, have not shown significant benefit 

for cognition. In contrast to isolated supplements, dietary patterns, in particular the 

Mediterranean diet, have shown associations with reduced rates of depression31 and lower 

risk for cognitive decline32. Adherence to the Mediterranean diet includes high consumption 

of fruit and vegetables, high ratio of polyunsaturated to saturated fats and low glycemic 

load. Frontiers in the understanding of diet and aging include research on the relationship 

between genetic risk and nutrition33, as well as the intersection of the gut microbiome with 

mood and anxiety symptoms34.

Complementary and Alternative Medicine

Yoga and meditation are potentially impactful interventions since they can be tailored to 

ability levels, addressing the needs of those with limited mobility as well as those seeking 

more challenging physical activity. Although yoga is considered an ancient practice, the 

research exploring its impact on health outcomes is relatively recent. In one observational, 

cross-sectional study surveying a sample of 211 women yoga practitioners aged 45-80 years, 
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increased yoga experience predicted higher levels of positive psychological attitudes, mental 

mastery, subjective vitality, and transcendence (i.e., feelings of oneness with surroundings 

and unity with the community). The authors found a dose-response effect in that regular and 

more frequent yoga predicted the highest levels of psychological well-being 35.

Another promising area where yoga interventions seem to be of benefit is in improving 

sleep. In a study of older men and women (aged ≥ 60) with insomnia, a 12 week, twice 

weekly intervention group (n = 59) including yoga postures, meditative yoga, and daily 

practice of meditative yoga showed significant improvements in several areas including but 

not limited to overall sleep quality, fatigue, general well-being, depression, anxiety, and 

stress relative to a control group 36.

Meditation is also becoming increasingly popular and has shown some associations with 

reduced age-related cognitive decline. For example, in a cross-sectional study of older adults 

comparing the cognitive performance of long-term meditators (>10 years, n=20) and non-

meditators (n=20), long-term meditators performed significantly better on measures of 

attention, processing speed, the ability to shift attention, and on tests using distracting 

factors 37. Furthermore, in a review paper exploring the effects of meditation on attention, 

memory, executive functions, and other cognitive measures in older adults and adults 

suffering from neurodegenerative diseases, meditation techniques revealed a positive effect 

in several areas including attention, memory, verbal fluency, and cognitive flexibility 38.

Complementary and alternative treatments may also have a role in treating older adults with 

psychiatric disorders. For example, yoga interventions have shown some promise in helping 

older adults with late-life depression 39. Furthermore, a meta-analysis including studies with 

patients with schizophrenia, anxiety, depression, and PTSD concluded that yoga-based 

interventions have a statistically significant effect as an adjunct treatment for major 

psychiatric disorders 40. Additional studies have further corroborated the positive benefits of 

meditation in patients with schizophrenia 41, several types of anxiety disorders 42, and 

depression 43..

Social Engagement

The association between social engagement and health and well-being has been well-

documented throughout the lifespan. In many ways, increased age can be considered a risk 

factor for social withdrawal, as a result of physical decline and retirement. A recent meta-

analysis found that social engagement was as strong a protective factor for health as many 

other established risk factors44. Social engagement can be defined as making social and 

emotional connections with other people such as family/friends and the community (e.g., 

being an active participant in clubs, religious organizations, volunteer work). In 364 younger 

(21-59 years), older (60-89 years), and oldest-old (90-97 years) adults participating in the 

multidisciplinary Louisiana Health Aging Study, it was found that social engagement 

(indexed by hours spent outside of the home) was significantly associated with self-reported 

health as assessed by SF-36 physical component scores and a measure of objective health 

status 45. Besides the number of relationships and amount of time spent outside of the home, 

the complexity of one's personal network or the different types of relationships one has 
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acquired has also been deemed as important. In a sample of 2959 Dutch participants aged 54 

to 85 assessed at baseline and six times over a twenty-year period, older adults reporting a 

greater number of relationship types in their social network showed higher global cognitive 

functioning (as assessed by the Mini-Mental State Exam). Moreover, reductions in network 

complexity were associated with a decline in cognitive functioning 46. The authors postulate 

that being embedded in a variety of different types of relationships exposes an individual to 

a wider range of activities than those embedded in more homogenous networks.

Several intervention studies have aimed at reducing social isolation in later life by focusing 

on improving social skills, enhancing social support, increasing opportunities for social 

contact, and addressing maladaptive social cognition 47. One such intervention program is 

The Seniors Centre Without Walls, which provides free educational programming to older 

adults via telephone to try to address the social needs of older adults who are restricted due 

to physical, financial, or geographical reasons. Individuals are given a set time to be on the 

phone with a session leader as well as other participants of the program. Participants of this 

program reported making friends on the phone and feeling more connected to the 

community. These participants also said that the program made them feel less lonely, 

happier, and helped them cope better with depression 48.

In psychiatric disorders, a large number of studies show that social withdrawal, loneliness, 

and lack of support exacerbate or contribute to psychiatric symptomatology. Most of the 

focus in psychiatric disorders has been on targeting deficits in skills that arise from the 

illnesses. There are longstanding data on social skills training in patients with schizophrenia, 

with evidence for improvements in social isolation, social discomfort, and quality of life 

post-treatment 49. Social cognition training is another avenue to enhancing social 

functioning in schizophrenia 50.

Positive Psychological Traits

When older adults are asked about what defines successful aging in qualitative studies, a 

recurring theme is personality variables, such as resilience, adaptability and optimism. 

Adaptation to disability and losses is at the core of several major theories of successful 

aging51. In recent work, higher scores on a self-reported measure of resilience were 

associated with a mitigation of the impact of depressive symptoms on subjective successful 

aging52. There is emerging neurobiology of resilience that maps onto work in post-traumatic 

stress. Similar to resilience, there are striking associations between optimism at mid-life and 

longevity53 that remain even after multiple covariates are accounted for. There appears to be 

a complex genetic basis for these traits and both are heritable, with a large proportion of 

environmental variation54. It is unclear how best to promote resilience and optimism, 

particularly in the specific context of age related changes, yet there are a number exciting 

biological and non-pharacologic interventions that are in early phases of development55. 

Less well understood are psychological traits that are specifically associated with aging, 

such as wisdom 56 or those that extend to the social domain, such as altruism and 

compassion9. Each is associated with positive psychological adjustment in older age 

samples, and interventions such as intergenerational volunteering57 that taps into these traits 
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appears to have a tangible impact on cognitive and emotional health in older adults as well 

as the communities they serve.

Conclusions

A number of themes are apparent in integrating the literature across the potential successful 

aging strategies. One is that attaining precision around the type, frequency and dose of each 

of these strategies is highly challenging and perhaps impossible to estimate. For example, it 

will likely never be known how frequently and at what level of difficulty one should 

perform crossword puzzles to achieve an effect. Moreover, variation in the dose and type of 

intervention intersects with the individual, in particularly their current capacity, vulnerability 

and subsequent adherence to the intervention. As such, there is increasing attention to 

systemic and ecological approaches to successful aging strategies. For example, dietary 

patterns are examined rather than specific nutrients, and neighborhoods are examined with 

regard to their support of healthy eating and exercise58. Even broader still, policy efforts 

include alterations at the community and social policy level that may increase the likelihood 

of successful aging59.

A primary implication for mental health practitioners is that it may be best to view 

depression and other psychiatric illnesses as having a direct biological impact on the 

phenotypes associated with successful aging, as well as an indirect and powerful reduction 

of access to successful aging through the diminished engagement in lifestyle and social 

behaviors that seem to lengthen the healthspan. Aggressive recognition and treatment of 

illnesses like depression may have salutary effects on aging trajectories that extend well 

beyond psychiatric symptoms. Interventions studied in healthy older adults such as dietary 

change or physical, social, and cognitive engagement could provide new avenues to 

diminishing the impact of psychiatric disorders on the aging process.

References

Papers of particular interest, published recently, have been highlighted as:

• Of importance

•• Of major importance

1•. Martin P, Kelly N, Kahana B, Kahana E, Willcox BJ, Willcox DC, Poon LW. Defining Successful 
Aging: A Tangible or Elusive Concept? The Gerontologist. 2014:gnu044. This paper provides 
historical review of the concept of successful aging that is an important introduction for readers 
unfamiliar with the concept. [PubMed: 24840916] 

2. Depp CA, Jeste DV. Definitions and predictors of successful aging: a comprehensive review of 
larger quantitative studies. The American Journal of Geriatric Psychiatry. 2006; 14(1):6–20. 
[PubMed: 16407577] 

3••. Depp C, Vahia IV, Jeste D. Successful aging: focus on cognitive and emotional health. Annual 
Review of Clinical Psychology. 2010; 6:527–550. This paper provides a rationale for considering 
successful aging in the context of psychiatric illnesses and an in depth review of definitions and 
interventions for promoting cognitive and emotional health. 

4. Kirkpatrick B, Messias E, Harvey PD, Fernandez-Egea E, Bowie CR. Is schizophrenia a syndrome 
of accelerated aging? Schizophrenia bulletin. 2008; 34(6):1024–1032. [PubMed: 18156637] 

Depp et al. Page 7

Curr Psychiatry Rep. Author manuscript; available in PMC 2015 October 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



5. Verhoeven J, Révész D, Epel E, Lin J, Wolkowitz O, Penninx B. Major depressive disorder and 
accelerated cellular aging: results from a large psychiatric cohort study. Molecular psychiatry. 2013

6. Chang CK, Hayes RD, Perera G, Broadbent MT, Fernandes AC, Lee WE, Hotopf M, Stewart R. 
Life expectancy at birth for people with serious mental illness and other major disorders from a 
secondary mental health care case register in London. PloS one. 2011; 6(5):e19590. [PubMed: 
21611123] 

7. Manji H, Kato T, Di Prospero NA, Ness S, Beal MF, Krams M, Chen G. Impaired mitochondrial 
function in psychiatric disorders. Nature Reviews Neuroscience. 2012; 13(5):293–307.

8. Zhang D, Cheng L, Craig DW, Redman M, Liu C. Cerebellar telomere length and psychiatric 
disorders. Behavior genetics. 2010; 40(2):250–254. [PubMed: 20127402] 

9•. Moore RC, Moore DJ, Thompson W, Vahia IV, Grant I, Jeste DV. A case-controlled study of 
successful aging in older adults with HIV. The Journal of clinical psychiatry. 2013; 74(5):e417. 
This paper provides a rationale for study of HIV and succcessful aging and data on the rate of 
self-rated succesful aging among older adults with HIV. [PubMed: 23759460] 

10. Chodzko-Zajko WJ, Proctor DN, Fiatarone Singh MA, Minson CT, Nigg CR, Salem GJ, Skinner 
JS. American College of Sports Medicine position stand. Exercise and physical activity for older 
adults. Med Sci Sports Exerc. 2009; 41(7):1510–1530. [PubMed: 19516148] 

11. Brown BM, Peiffer JJ, Martins RN. Multiple effects of physical activity on molecular and 
cognitive signs of brain aging: can exercise slow neurodegeneration and delay Alzheimer's 
disease? Mol Psychiatry. 2013; 18(8):864–874. [PubMed: 23164816] 

12. Geda YE, Roberts RO, Knopman DS, Christianson TJ, Pankratz VS, Ivnik RJ, Boeve BF, 
Tangalos EG, Petersen RC, Rocca WA. Physical exercise, aging, and mild cognitive impairment: a 
population-based study. Arch Neurol. 2010; 67(1):80–86. [PubMed: 20065133] 

13. Barnes DE, Yaffe K, Satariano WA, Tager IB. A longitudinal study of cardiorespiratory fitness and 
cognitive function in healthy older adults. J Am Geriatr Soc. 2003; 51(4):459–465. [PubMed: 
12657064] 

14•. Erickson KI, Voss MW, Prakash RS, Basak C, Szabo A, Chaddock L, Kim JS, Heo S, Alves H, 
White SM, Wojcicki TR, Mailey E, Vieira VJ, Martin SA, Pence BD, Woods JA, McAuley E, 
Kramer AF. Exercise training increases size of hippocampus and improves memory. Proc Natl 
Acad Sci U S A. 2011; 108(7):3017–3022. This paper proivdes recent and complling evidnece of 
the influecne of physical activity on brain structure. [PubMed: 21282661] 

15. Lautenschlager NT, Cox KL, Flicker L, Foster JK, van Bockxmeer FM, Xiao J, Greenop KR, 
Almeida OP. Effect of physical activity on cognitive function in older adults at risk for Alzheimer 
disease: a randomized trial. JAMA. 2008; 300(9):1027–1037. [PubMed: 18768414] 

16. Rosenbaum S, Tiedemann A, Sherrington C, Curtis J, Ward PB. Physical activity interventions for 
people with mental illness: a systematic review and meta-analysis. J Clin Psychiatry. 2014; 31:31.

17. Josefsson T, Lindwall M, Archer T. Physical exercise intervention in depressive disorders: meta-
analysis and systematic review. Scand J Med Sci Sports. 2014; 24(2):259–272. [PubMed: 
23362828] 

18. Wegner M, Helmich I, Machado S, Nardi AE, Arias-Carrion O, Budde H. Effects of Exercise on 
Anxiety and Depression Disorders: Review of Meta-Analyses and Neurobiological Mechanisms. 
CNS Neurol Disord Drug Targets. 2014; 11:11.

19. Fetzner MG, Asmundson GJ. Aerobic Exercise Reduces Symptoms of Posttraumatic Stress 
Disorder: A Randomized Controlled Trial. Cogn Behav Ther. 2014; 9:1–13. [PubMed: 24911173] 

20. Gorczynski P, Faulkner G. Exercise therapy for schizophrenia. Cochrane Database Syst Rev. 2010; 
12(5)

21. Hughes TF, Chang CC, Vander Bilt J, Ganguli M. Engagement in reading and hobbies and risk of 
incident dementia: the MoVIES project. Am J Alzheimers Dis Other Demen. 2010; 25(5):432–
438. [PubMed: 20660517] 

22. Pillai JA, Hall CB, Dickson DW, Buschke H, Lipton RB, Verghese J. Association of crossword 
puzzle participation with memory decline in persons who develop dementia. J Int Neuropsychol 
Soc. 2011; 17(6):1006–1013. [PubMed: 22040899] 

23•. Reijnders J, van Heugten C, van Boxtel M. Cognitive interventions in healthy older adults and 
people with mild cognitive impairment: a systematic review. Ageing Res Rev. 2013; 12(1):263–

Depp et al. Page 8

Curr Psychiatry Rep. Author manuscript; available in PMC 2015 October 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



275. This article provides an extensive review of the effectivneess of cognitive remediation in 
older adults with a range of congitive abilities. [PubMed: 22841936] 

24. Lee WK. Effectiveness of computerized cognitive rehabilitation training on symptomatological, 
neuropsychological and work function in patients with schizophrenia. Asia Pac Psychiatry. 2013; 
5(2):90–100. [PubMed: 23857809] 

25. Dang J, Zhang J, Guo Z, Lu W, Cai J, Shi Z, Zhang C. A Pilot Study of iPad-Assisted Cognitive 
Training for Schizophrenia. Arch Psychiatr Nurs. 2014; 28(3):197–199. [PubMed: 24856273] 

26. Preiss M, Shatil E, Cermakova R, Cimermanova D, Ram I. Personalized cognitive training in 
unipolar and bipolar disorder: a study of cognitive functioning. Front Hum Neurosci. 2013; 7(108)

27. Piper MD, Partridge L, Raubenheimer D, Simpson SJ. Dietary restriction and aging: a unifying 
perspective. Cell metabolism. 2011; 14(2):154–160. [PubMed: 21803286] 

28. Imayama I, Ulrich CM, Alfano CM, Wang C, Xiao L, Wener MH, Campbell KL, Duggan C, 
Foster-Schubert KE, Kong A. Effects of a caloric restriction weight loss diet and exercise on 
inflammatory biomarkers in overweight/obese postmenopausal women: a randomized controlled 
trial. Cancer research. 2012; 72(9):2314–2326. [PubMed: 22549948] 

29. Depp CA, Strassnig M, Mausbach BT, Bowie CR, Wolyniec P, Thornquist MH, Luke JR, 
McGrath JA, Pulver AE, Patterson TL. Association of obesity and treated hypertension and 
diabetes with cognitive ability in bipolar disorder and schizophrenia. Bipolar disorders. 2014

30. Vellas B, Coley N, Ousset PJ, Berrut G, Dartigues JF, Dubois B, Grandjean H, Pasquier F, Piette 
F, Robert P, Touchon J, Garnier P, Mathiex-Fortunet H, Andrieu S. Long-term use of standardised 
ginkgo biloba extract for the prevention of Alzheimer's disease (GuidAge): a randomised placebo-
controlled trial. The Lancet Neurology. Oct; 2012 11(10):851–859. [PubMed: 22959217] 

31. Séaacute;nchez-Villegas A, Delgado-Rodréiacute;guez M, Alonso A, Schlatter J, Lahortiga F, 
Majem LS, Martínez-González MÁ. Association of the Mediterranean dietary pattern with the 
incidence of depression: the Seguimiento Universidad de Navarra/University of Navarra follow-up 
(SUN) cohort. Archives of General Psychiatry. 2009; 66(10):1090–1098. [PubMed: 19805699] 

32•. Scarmeas N, Stern Y, Mayeux R, Manly JJ, Schupf N, Luchsinger JA. Mediterranean diet and 
mild cognitive impairment. Archives of neurology. 2009; 66(2):216–225. The results of this 
article indicate that dietary patterns may be associated with congnitive function in older adults. 
[PubMed: 19204158] 

33. Konstantinidou V, Ruiz LAD, Ordovéaacute;s JM. Personalized Nutrition and Cardiovascular 
Disease Prevention: From Framingham to PREDIMED. Advances in Nutrition: An International 
Review Journal. May 1; 2014 5(3):368S–371S. 2014. 

34. Foster JA, McVey Neufeld KA. Guténdash;brain axis: how the microbiome influences anxiety and 
depression. Trends in neurosciences. 2013; 36(5):305–312. [PubMed: 23384445] 

35. Moliver N, Mika E, Chartrand M, Haussmann R, Khalsa S. Yoga experience as a predictor of 
psychological wellness in women over 45 years. Int J Yoga. 2013; 6(1):11–19. [PubMed: 
23440029] 

36. Halpern J, Cohen M, Kennedy G, Reece J, Cahan C, Baharav A. Yoga for improving sleep quality 
and quality of life for older adults. Altern Ther Health Med. 2014; 20(3):37–46. [PubMed: 
24755569] 

37. Prakash R, Rastogi P, Dubey I, Abhishek P, Chaudhury S, Small BJ. Long-term concentrative 
meditation and cognitive performance among older adults. Neuropsychol Dev Cogn B Aging 
Neuropsychol Cogn. 2012; 19(4):479–494. [PubMed: 22149237] 

38. Marciniak R, Sheardova K, Cermakova P, Hudecek D, Sumec R, Hort J. Effect of meditation on 
cognitive functions in context of aging and neurodegenerative diseases. Front Behav Neurosci. 
2014; 8(17)

39. Nyer M, Doorley J, Durham K, Yeung AS, Freeman MP, Mischoulon D. What is the role of 
alternative treatments in late-life depression? Psychiatr Clin North Am. 2013; 36(4):577–596. 
[PubMed: 24229658] 

40. Cabral P, Meyer HB, Ames D. Effectiveness of yoga therapy as a complementary treatment for 
major psychiatric disorders: a meta-analysis. Prim Care Companion CNS Disord. 2011; 13(4)

Depp et al. Page 9

Curr Psychiatry Rep. Author manuscript; available in PMC 2015 October 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



41. Johnson DP, Penn DL, Fredrickson BL, Kring AM, Meyer PS, Catalino LI, Brantley M. A pilot 
study of loving-kindness meditation for the negative symptoms of schizophrenia. Schizophr Res. 
2011; 129(2-3):137–140. [PubMed: 21385664] 

42. Boettcher J, Astrom V, Pahlsson D, Schenstrom O, Andersson G, Carlbring P. Internet-based 
mindfulness treatment for anxiety disorders: a randomized controlled trial. Behav Ther. 2014; 
45(2):241–253. [PubMed: 24491199] 

43. Prakhinkit S, Suppapitiporn S, Tanaka H, Suksom D. Effects of Buddhism walking meditation on 
depression, functional fitness, and endothelium-dependent vasodilation in depressed elderly. J 
Altern Complement Med. 2014; 20(5):411–416. [PubMed: 24372522] 

44••. Holt-Lunstad J, Smith TB, Layton JB. Social relationships and mortality risk: a meta-analytic 
review. PLoS medicine. 2010; 7(7):e1000316. This article highlights by use of meta analysis the 
marked impact of social integration on a healthy lifespan.. [PubMed: 20668659] 

45. Cherry KE, Walker EJ, Brown JS, Volaufova J, Lamotte LR, Welsh DA, Su LJ, Jazwinski SM, 
Ellis R, Wood RH, Frisard MI. Social Engagement and Health in Younger, Older, and Oldest-Old 
Adults in the Louisiana Healthy Aging Study (LHAS). J Appl Gerontol. 2013; 32(1):51–75. 
[PubMed: 23526628] 

46. Ellwardt L, Van Tilburg TG, Aartsen MJ. The mix matters: Complex personal networks relate to 
higher cognitive functioning in old age. Soc Sci Med. 2014; 9(14):00294–00299.

47. Masi CM, Chen HY, Hawkley LC, Cacioppo JT. A meta-analysis of interventions to reduce 
loneliness. Pers Soc Psychol Rev. 2011; 15(3):219–266. [PubMed: 20716644] 

48. Newall NE, Menec VH. Targeting Socially Isolated Older Adults: A Process Evaluation of the 
Senior Centre Without Walls Social and Educational Program. J Appl Gerontol. 2013; 19:19.

49. Rus-Calafell M, Gutierrez-Maldonado J, Ortega-Bravo M, Ribas-Sabate J, Caqueo-Urizar A. A 
brief cognitive-behavioural social skills training for stabilised outpatients with schizophrenia: a 
preliminary study. Schizophr Res. 2013; 143(2-3):327–336. [PubMed: 23235141] 

50. Kurtz MM, Richardson CL. Social cognitive training for schizophrenia: a meta-analytic 
investigation of controlled research. Schizophrenia Bulletin. 2011:sbr036.

51. Baltes, PB.; Baltes, MM. Successful aging: Perspectives from the behavioral sciences. Vol. 4. 
Cambridge University Press; 1993. 

52••. Jeste DV, Savla GN, Thompson WK, Vahia IV, Glorioso DK, Palmer BW, Rock D, Golshan S, 
Kraemer HC, Depp CA. Association between older age and more successful aging: critical role 
of resilience and depression. American Journal of Psychiatry. 2013; 170(2):188–196. This paper 
provides evidence of the role of resilience in self-rated successful aging, as well as the basis of a 
novel longitudional strategy to model aging. [PubMed: 23223917] 

53. Engberg H, Jeune B, Andersen-Ranberg K, Martinussen T, Vaupel JW, Christensen K. Optimism 
and survival: does an optimistic outlook predict better survival at advanced ages? A twelve-year 
follow-up of Danish nonagenarians. Aging clinical and experimental research. 2013; 25(5):517–
525. [PubMed: 24014276] 

54. Rana BK, Darst BF, Bloss C, Shih PaB, Depp C, Nievergelt CM, Allison M, Parsons JK, Schork 
N, Jeste DV. Candidate SNP Associations of Optimism and Resilience in Older Adults: 
Exploratory Study of 935 Community-Dwelling Adults. The American Journal of Geriatric 
Psychiatry. 2014

55•. Southwick SM, Charney DS. The Science of Resilience: Implications for the Prevention and. Biol 
Psychiatry. 2012; 71:1068. This article provides a recent update on the emergenging neurobiolgy 
of resilience and paves the way for new preventative treatments. [PubMed: 22322104] 

56. Bangen KJ, Meeks TW, Jeste DV. Defining and assessing wisdom: A review of the literature. The 
American Journal of Geriatric Psychiatry. 2013; 21(12):1254–1266. [PubMed: 23597933] 

57. Jenkinson CE, Dickens AP, Jones K, Thompson-Coon J, Taylor RS, Rogers M, Bambra CL, Lang 
I, Richards SH. Is volunteering a public health intervention? A systematic review and meta-
analysis of the health and survival of volunteers. BMC public health. 2013; 13(1):1–10. [PubMed: 
23280303] 

58•. Pruchno R, Wilson-Genderson M, Gupta AK. Neighborhood Food Environment and Obesity in 
Community-Dwelling Older Adults: Individual and Neighborhood Effects. American journal of 
public health. 2014; 104(5):924–929. This article evidences the strong influence of the social and 

Depp et al. Page 10

Curr Psychiatry Rep. Author manuscript; available in PMC 2015 October 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



built environment on the rate of obesrity in older adutls, highlighting an important modifiable 
factor in health promotion in later life. [PubMed: 24625148] 

59. Foster L, Walker A. Active and Successful Aging: A European Policy Perspective. The 
Gerontologist. 2014:gnu028. [PubMed: 24846882] 

Depp et al. Page 11

Curr Psychiatry Rep. Author manuscript; available in PMC 2015 October 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript


