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1. Introduction
The Aging Research Center (ARC) is a center of excellence, a collaboration between Karolinska Institutet and Stockholm University, supported by two consecutive grants from The Swedish
Council for Working Life and Social Research (FAS) since 2000. ARC is a physical center collocated with its closest collaborators: the Stockholm Gerontology Research Center (Äldrecentrum; supported by Stockholm city and the County Council), and the Swedish Dementia Centre
(SDC; supported by the National Board of Health and Welfare), which facilitates the sharing of
research findings with an audience beyond the academic walls. The research environment has
been strengthened since January 2008 by the creation of the National Graduate School for
Aging Research, supported by FAS.

ARC is internationally renowned for its research on health status, trends and inequality among
old people, brain aging, and prevention of dementia. The research activities are characterized
by:
1. A research focus on ―health in aging‖ aiming to prevent or decrease morbidity and disability
in old age;
2. A multidisciplinary approach with faculty from the medical university (KI) and the social
science faculty at Stockholm University (SU);
3. Integration of clinical, epidemiological and molecular aspects thanks to collaboration with
the Geriatric Clinic of Karolinska Hospital, and the Genetic Laboratory at the Alzheimer Disease Center;
4. Creation of large databases from population-based studies on aging and health (Kungsholmen Project, SNAC-K, and SWEOLD);
5. Availability of other large databases (Betula, CAIDE and HARMONY) on cognitive aging
through national and international collaborations.

ARC is juridically a center within the KI administered by the Department of Neurobiology, Care
Sciences and Society (NVS). It is led by a Governing Board that includes representatives from
FAS, KI, SU, and ÄC, as well as other Swedish Universities. The role of the board is to ensure
professional administration of the center and compliance with the contract by the three major
actors (FAS, KI and SU). The responsibility for scientific, organizational and economical issues,
including those related to staff and external contractors, as well as changes in administrative
staff is shared by the Steering Committee, led by the ARC director. Daily decisions, actions
regarding promotion, financing, economy, staff, and work environment are ensured by the Executive Group, consisting of the scientific director, nominated by the Board of Research-KI, the
head and deputy head of the division, nominated by NVS Department chair.
3
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2. Organization and Leadership
During 2010 ARC has followed the organizational plan as described in the application to FAS 2006. The leadership and the organization during 2010 are summarized in Figure 1 and 2, respectively.

A new Governing Board was formed in June 2010. To replace Lena Borell, Maria Larsson,
Boo Johansson and Karin Renblad, four new members of the board were elected:
-

Anne Ekdahl, MD, Geriatrician, President of the Swedish Geriatric Association,
nominated by FAS;

-

Cecilia Magnusson, Associate Professor, Department of Public Health, KI, Nominated
by KI;

-

Marta Szebehely, Professor of Social Work with older people, SU, Nominated by SU;

-

Lars Nyberg, Professor of Neuroscience, Umeå University, Nominated by FAS.

During 2010, the Board met four times and the ARC director reported on activities and economic issues. The board provided advice concerning organization and promotion.
The Steering Committee, led by the ARC director (Laura Fratiglioni), has met regularly once a
month, often with the participation of the ÄC director (Sven Erik Wånell) and the NVS Department chair (Kerstin Tham). The Executive Group consisted of the scientific director (Laura
Fratiglioni), the division head (Marti Parker), and deputy head of division that until February
was held by Miia Kivipelto and during her maternity leave by Håkan Fischer.

ARC is organized into three sectors. Each sector includes researchers, guest researchers, post
docs, and PhD students in the respective area, headed by two senior researchers. All research
activities are implemented by the Project groups that ensure the multidisciplinary collaboration
among the three units. Usually, they are comprised of a senior researcher, one or two postdocs, and a group of PhD students. The groups are economically independent, as research
costs and salaries for PhD students and post docs are derived from project grants. ARC provides premises, IT support, and data from the databases. The data-management group creates
and organizes the databases of the Kungsholmen and SNACK projects, provides data to researchers upon request; and ensures quality and safety of the databases. The administrative
group consists of two persons.
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Figure 1: Leadership at ARC.

ARC Board

Picture: Stefan Zimmerman

Board members

Adjunct to the board

Bo Malmberg, Professor, SU (Chair)
Nancy Pedersen, Vice Dean, KI (Deputy Chair)*
Cecilia Magnusson, Associate Professor, KI
Lars Nyberg, Professor, Umeå University
Marta Szebehely, Professor, SU
Anne Ekdahl, Swedish Geriatric Association
Gabriel Romanus, Former Member of Parliament
Sven-Erik Wånell, Director, ÄC*
Måns Rosén, Director, The Swedish Council
on Technology Assessment in Health Care*

Kerstin Tham, Chair, NVS*
Laura Fratiglioni, Director, ARC
Bengt Winblad, Co-director, ARC
Marti Parker, Head of Division, ARC*
Ylva Ekendahl, Head of Economy Dept, NVS*

Executive Group
L Fratiglioni, Director

M Parker, Head of Division

H Fischer, M Kivipelto
Deputy Head of Division

Steering Committee

Picture: Stefan Zimmerman

L Fratiglioni, B Winblad, L Bäckman, M Thorslund, A Herlitz, J Fastbom*,
M Parker*, M Kivipelto (Jan-Feb), H Fischer (Mar-Dec)*
* Not present when the photograph was taken
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Figure 2: Organization at ARC during 2010.
Sector Medicine
Laura Fratiglioni (Professor)
Johan Fastbom (Lecturer)
1 Adjunct
1 Senior researcher
2 Research scientists
5 Post docs
5 PhD students
4 Research assistants

Sector Psychology
Lars Bäckman (Professor)
Agneta Herlitz (Professor)
1 Senior researcher
2 Research scientists
2 Post docs
3 PhD students
4 Research assistants

Sector Social Gerontology
Mats Thorslund (Professor)
Marti Parker (Lecturer)
3 Senior researchers
3 Post docs
3 PhD students
3 Research assistants

Administration and technical staff
Database group
2 database managers
1 statistician (part time)
2.5 staff for data collection in SNACK
Administrative group
2 administrative staff

Picture: Stefan Zimmerman

(Please note that not all members of staff were present when the photographs on this page were taken)
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3. Databases
New databases created during 2000-2006
PROJECT AND WEBSITE
Project leader
SNAC-K population study
www.snac.org
Laura Fratiglioni

DESCRIPTION & 2010 ACTIVITIES

A population-based project started March 2001 as a part of the Swedish National study of Aging and Care (SNAC). Baseline data collection was completed in 2004: 3,363 participants, 60+ years old, were
examined for 6 hours (social interview, clinical examination, and cognitive testing). A codebook can be downloaded from the home page.
The examination includes: i) a nurse interview with questions concerning housing, lifestyles, life habits, physical functioning and functional tests as well as blood tests; ii) a clinical examination by physicians who assess past and present health status including psychiatric
and neurological exam; and iii) psychological testing covering memory
and other cognitive domains.
The third follow-up of the older cohort, 87+ years, and second followup of the cohort with 81-year-olds started in March 2010. Baseline of
a new cohort of 60-year-olds also started in March 2010. Since
March 2010, 512 people aged 60 years and 81 - 84+ years have een
examined.

SNACK-MRI population
study
www.aldrecentrum.se/snack
Lars-Olof Wahlund

In collaboration with the Division of Geriatric Medicine, NVS department, KI, we have implemented a population-based MRI study within
the SNAC-K project. A random sample of 555 persons underwent
structural MRI and diffusion tensor imaging at baseline.
During 2010, the first follow-up of the younger MRI participants and the
second follow-up of the older MRI participants have been completed.
Additional follow-ups are ongoing.

SNACK care system study
www.aldrecentrum.se/snack
Mårten Lagergren

Together with the SNACK- population study and in the same geographical area, Äldrecentrum has implemented a parallel study focusing on care utilization by old people. The study started in February
2001 and encompasses all persons 65+ years who have home care
or receive long-term home health care or rehabilitation.
Preliminary results have been presented at several meetings and
summarized in ÄC-reports.

SNAC-K data collection staff
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Continuation of projects started before ARC
PROJECT AND WEBSITE
Project leader
The Kungsholmen Project
www.kungsholmenproject.se
Bengt Winblad

DESCRIPTION & 2010 ACTIVITIES

A cohort of 2,368 persons, who were 75+ years old living in a central
area in Stockholm, was clinically examined on five occasions during
1987-2000. In 1995, the project expanded to include a rural population
(Nordanstig). The project has gathered a 12-year long database and
offers information on aging from a multidisciplinary perspective. Until
the end of 2010, the project has led to more than 40 PhD theses.
Hospital registers and death certificates to verify cause of death are
continuously collected.

SWEOLD
www.sweold.se
Mats Thorslund

Nationally representative samples derived from a panel study (LNU) of
adults that began in 1968. Survivors from the panel (77+ years, n550)
were interviewed in 1992, 2002 and 2004. Longitudinal data from LNU
are also available for 1974, 1981, 1991 and 2000.
Each wave of the survey is nationally representative, providing useful
estimates of health and other living conditions in the elderly population.
A new wave of data collection started in 2010: panel sample ca. 800,
extra sample ca. 300 persons.

Other major collaborative projects
PROJECT AND WEBSITE
Project leader
CAIDE
www.uku.fi/caide
Miia Kivipelto

DESCRIPTION & 2010 ACTIVITIES

The CAIDE study (Cardiovascular Risk Factors, Aging and Dementia)
is a joint collaboration with the National Institute for Health and Welfare, Helsinki, the Department of Neuroscience and Neurology, University of Kuopio, and ARC. A random sample of 2000 individuals from the
survivors of previously examined cohorts was invited for a reexamination in 1998; 1,449 people participated.
Activities 2010: database cleaning finished. Linkage to hospital discharge, mortality and drug imbursement registers. Analyses for dementia incidence and risk factors conducted.

The Betula Project
www.psychology.su.se
Lars-Göran Nilsson

A sample of 3,500 persons aged 35-80 years living in Umeå, Northern
Sweden, has been assessed on four occasions since 1988 with regard
to multiple cognitive, biological, and social variables. New cohorts have
been included at each wave amounting to more than 4000 persons.
In 2010 quality control and initial analyses were initiated, and MRI testing was completed.

HARMONY
www.meb.ki.se
Margaret Gatz and Nancy
Pedersen

HARMONY is an international collaboration involving MEB and ARC at
KI, the University of Gothenburg, and the University of Southern California. At baseline, 14 435 twins underwent a screening test, and 1,557
persons were clinically examined.
Linkage with death certificates and hospital registers was completed
during 2009. Several studies have been published from this dataset
during 2010.
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4. Research Activity
Number of published original articles (O), review articles or book and book chapters (RB), reports (R), and PhD theses (PhD)* published during 2010 are reported below according to the
17 projects ongoing at ARC.

PUBLICATIONS
PROJECT

O RB R

ALLA

PHD

SOCIAL AND PUBLIC HEALTH ASPECTS OF HUMAN AGING
Functioning and health
Project 1. Health, multimorbidity, and disability: changes in a life-course
perspective
Project 2. Qualitative and quantitative aspects of formal & informal care

3
3

Pharmacoepidemiology
Project 3. Quality of drug use in the elderly: Improvement & maintenance

4

Social and economic aspects
Project 4. Family role in aging: implications for health & longevity

2

Project 5. Economic aspects related to prevention, treatment & care of
the elderly
Project 6. Leisure time activities, social network and health

2

1

1

6

2

5

2

7
2

No publications
3

3

Temporal health trends
Project 7. Using different health indicators to understand health trends

3

3

Health inequalities
Project 8. Absolute and relative inequalities in health

2

2

HEALTH DIFFERENTIALS BETWEEN GROUPS AND OVER TIMES

Gender differences in health and cognition
Project 9. Biological and social determinants of gender differences in
cognition, health, disability and longevity

2

1

3

7
6
1
3

2
2
2
2

9
8
3
5

1

BRAIN AGING
Primary prevention of dementia
Project 10. The role of vascular risk factors to brain pathology
Project 11. Middle -age risk factors in cognitive decline and dementia
Project 12. Brain reserve & psychological stress in dementia risk
Project 13. Diet & antioxidant hypotheses for neurodegeneration
Secondary prevention of dementia
Project 14. New hypotheses to predict the transition from normal to pathological cognitive aging
Intervention studies
Project 15. Possible short & long run effects of cognitive training
Project 16. Finnish Geriatric Intervention Study to prevent cognitive impairment and disability (FINGER)
Brain imaging
Project 17. An integrated view on aging, brain, and cognition

Total Publications

22

22

3

3

1

1

2

17 8

25

82 21 5

108*

1

2

* Twelve articles and one report are not included in the table (they concern collateral projects). Four
letters also not included.
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5. Research findings
SOCIAL AND PUBLIC HEALTH ASPECTS OF HUMAN AGING
Health status and public health aspects of human aging
The demographic transformations taking place worldwide affect several aspects of human life
with repercussions at the individual and societal level. In this regard, public health issues are of
primary relevance. The health status of the population in the near future is expected to be characterized by an increased number of people affected by chronic diseases and disability. In the
attempt to identify primary and secondary preventive strategies for better health of elderly
people, we adopt a model where the health of the old person is considered as a life long
process including several interacting mechanisms. In our population-based studies we have
collected information on putative risk and protective factors from elderly cohorts over their life
span, and data on genetic background. In this model, a major endpoint is the preservation of
functional independence, which can be influenced by biomedical as well as contextual factors.
To date we have identified three major features typical of the health status of old people: i) increasing neuropsychiatric disorders with increasing age (mostly dementia and cognitive impairment); ii) co-occurrence of more than one chronic disease (multimorbidity) which accounts
for 25-50% of 75+ old population depending on the definition; and iii) polypharmacy, which is
related to inappropriate drug use, hospitalization and mortality. These findings have been reported in two systematic reviews of the literature (Marengoni et al, in press; Fratiglioni et al,
SOU 2010).

Qualitative and quantitative aspects of formal and informal care
In a study of the local variation in the provision of eldercare - with particular focus on the two
main social policy principles of universalism and local autonomy - today‘s situation was compared with the situation ten years ago. Provision of home help services and residential care
was found to have become less generous indicating weaker universalism. The local discrepancies in provision found in previous studies have lessened as the municipalities increasingly
have adjusted to national averages (Trydegård and Thorslund, 2010).
The complex interactions between formal and informal care services for older people were the
focus of another study that used longitudinal data to study formal and informal care among
elderly people with and without dementia living at home in a rural area of northern Sweden.
The results confirmed that there is a large amount of informal care and indicated a complex
and changing pattern of care over time. All but one of the persons with dementia had some
10
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kind of support at follow-up and many of those with formal but no informal care had been institutionalized after three years. For people without dementia receiving only informal care, the
situation was often unchanged at follow-up (Wimo et al, 2010).
A review of the provision of personal assistance and assistance allowance in Sweden was reported in an online encyclopedia of rehabilitation that will include over 400 articles on rehabilitation and disability (Clevnert and Johansson, 2010).

Quality of drug use in the elderly: improvement and maintenance
During 2010 we initiated a series of studies on drug utilization in the elderly based on the
SNAC-K project. The first two examined two presumably undertreated conditions in dementia.
In a study of analgesic drug use in elderly persons with and without dementia, we found that
persons with dementia had an equal or higher probability of analgesic use. This is in contrast to
previous studies showing an undertreatment of pain in elderly people with dementia and may
reflect a recent increase in awareness of pain and pain management in persons with dementia.
However there were also indications that pain-related conditions in persons with dementia
might be inappropriately treated with psychotropics (Haasum et al, in press). In another study
we found that persons with dementia were less likely to use osteoporosis drugs than persons
without dementia (OR = 0.34, 95% CI 0.19-0.59), despite a more than threefold higher frequency of osteoporotic fractures in people with dementia (25% vs 7% during the previous four
years).
In a large study (n=3705) based on data from the ApoDos-register in the county of Jönköping
(Olsson et al, 2010), we investigated the quality of drug prescribing in elderly people in nursing
homes and special care units for dementia. The main finding was a lower quality of drug prescribing and a higher rate of psychotropic drug use ( 80%) compared with previous studies in
nursing homes. The quality of drug use was generally better in special care units for dementia,
although the psychotropic drugs were abundant and drugs with strong anticholinergic properties (18%) were unreasonably high. Younger elderly residents (age 65–79 years) had a lower
quality of drug prescribing than the older elderly ( 80 years). Finally, an increasing number of
prescribers per resident was associated with a lower quality of drug therapy.
We have also continued our computerized analyses of drug use in elderly persons based on
the nationwide Swedish Prescribed Drug Register. In the Lägesrapport from the National Board
of Health and Welfare, 2010 (Socialstyrelsen, 2010), we reported an ongoing decrease in several of the indicators of inappropriate drug use, despite a slight increase in overall drug use,
indicating a slow but steady improvement in the quality of drug use among elderly (Figure 3).
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Figure 3: Inappropriate drug use in the elderly 2005-2009. (Data from
Lägesrapport 2010. Socialstyrelsen).

At the National Board of Health and Welfare we have supervised the update of the national
indicators for quality in drug use in the elderly, which were finalized and published during 2010,
with the title Indikatorer för god läkemedelsterapi hos äldre (Socialstyrelsen, 2010). Our computerized internet-based model for drug utilisation reviews, using pharmacological expert support at distance, was published internationally (Ulfvarson et al, 2010).
Studies carried out on gender differences in drug use were reported in a special anthology
compiled by the Swedish Council for Working Life and Social Research (FAS) to publicize their
investment in projects concerning women and health. The results reported included the findings that women take more drugs than men and that whereas women take psychopharmacologic drugs and painkillers, men take more drugs for cardiovascular conditions. Women were
found to be more likely to be prescribed inappropriate drugs than men but were less likely to
have dangerous drug interactions (Johnell and Parker, 2010).

The role of the family in aging: implications for health and longevity
We have studied family transfers of both money and time across adult generations. Financial
transfers are usually passed from older to younger generations at the same time transfers in
instrumental support go in both directions. In higher social class families, parents who earlier
had more frequent contact with their children were more likely than those having less contact to
later provide financial transfers, demonstrating that children who invested time in their elderly
parents were more likely to be financially rewarded by them (Lennartsson et al, 2010). Another
question focused on whether recipients of intra-family financial transfers are children in ‗need‘
of such support, and whether early family environment has any consequences for later financial
transfers. The results suggest that disadvantages and inequalities in childhood are likely to
12
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remain into adulthood, and children who experienced adverse childhood conditions are less
often recipients of later intra-family financial support. Intra-family transfers are also related to
the ‗needs‘ of the younger generation. Single parents and students from higher social class
families are more often beneficiaries of financial support. In contrast, family support was not
higher for unemployed children, for children lacking financial security in the form of a cashmargin or for children reporting poor health (Lennartsson, 2010). These findings are discussed
from a class and gender perspective in the context of the Swedish welfare state.

Economic aspects related to prevention, treatment and care of elderly people
The aging of the population and the increasing number of people suffering from dementia
cause increased costs of care, which have a major impact on the health care and social services systems worldwide. The societal worldwide costs of dementia care have been estimated at
US$ 600 billion for 35 million people with dementia in 2010. In a prevalence-based study concerning the cost of dementia in Sweden, the gross costs were estimated at 50 billion SEK. Prevalence studies provide information on how costs are distributed among different payers and
how costs and their distribution change over time. However, studies estimating the cost of illness from longitudinal incidence data are more useful in evaluating potential intervention effects, although such studies are rare in the field of dementia. Due to the long duration of dementia disorders, it is difficult to collect empirical data for the whole survival period of incident
cases. Therefore, modeling approaches are frequently used. Thus, the purpose of this study
was to describe the costs of incident cases of dementia over time with progression modeling.
The sources for the estimates are based on Swedish conditions and the results are described
in Figure 4 (Sköldunger et al, submitted).

Figure 4: Costs (Million SEK) in each severity stage of dementia
throughout the model period (10 years).
.
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Ongoing studies concern the cost effectiveness of passive immunization therapy in dementia
and current costs of drug use in dementia.

Working conditions and life style over the life course
Health in late-life reflects a cumulative effect of environmental influences and familial factors
over the life course. Our studies have shown correlations between childhood living conditions,
marital status, adult socioeconomic position and mortality during mid-life (Fors et al, in press).
Occupational activities play an important role in this regard because of the time most people
spend at the workplace and the vast differences in the work environment across occupations.
Lower job control, lower job demands, higher job strain, and having less active jobs are correlated to poorer cognition in late-life (Andel et al, in press). Both low socioeconomic position and
adverse psychological and physical work conditions are related to several different kinds of
health problems after retirement. The correlation between socioeconomic position and health is
only to a limited extent dependent on work conditions—only the correlation between socioeconomic position and physical health is dependent on physical work conditions (Parker et al, in
press). Mid-life leisure time activities are associated with cognition in old age. Persons having
more political, mental, cultural, and physical activities in mid-life have better cognition in late-life
(Kåreholt et al, 2010). We will go on to study the combined effect of work conditions and socioeconomic position on late-life health. Another task will be to analyze other aspects of the
late-life, for instance the relation between socioeconomic position and societal inclusion.

HEALTH DIFFERENTIALS BETWEEN GROUPS AND OVER TIMES
Health trends: changes in population health over time
An important focus of our research has been to follow different aspects of health trends in the
elderly population. The past year, studies have focused on gender differences in health trends.
Different dimensions of health seem to be developing differently for men and women. For example, both women and men showed signs of worsening health between 1992 and 2002, but
women‘s self-reports of global health did not change while men‘s self-reports were much poorer in 2002 (Schön et al, in press). Another study looked at health and health related resources
of people approaching retirement age (ages 50 to 64) (Parker et al, 2010). The study examined
cohort differences from 1968 to 2000 and found that while some indicators showed improvement (e.g., dental status, mobility), others showed poorer health in more recent cohorts (e.g.,
diabetes, obesity). Overall levels of education increased in this age group and smoking rates
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decreased for men but increased for women. An examination of mortality rates among very old
persons showed that much of the recent improvement in survival was due primarily to increased survival among men with multiple health problems (Meinow et al, 2010). Age, period
and cohort effects on the prevalence of joint pain were studied from 1968 to 2002 among persons aged 15 to 98 years. While age effects are strongest, we also found that the cohorts born
during the 1940s showed a greater increase in pain over time compared to previous and later
cohorts. If these birth cohorts are entering old age with higher levels of pain, the prevalence of
pain in the elderly population may increase as they reach old age (Ahacic et al, 2010).
We are currently analyzing data collected in 2010 to determine if these trends are continuing.
The SWEOLD survey in 2010 includes collection of genetic material. This will allow us to investigate the interactions between genes and social factors over the life course.

Biological and social determinants of gender differences in cognition
We study the existence and magnitude of sex differences in cognition, and the effect of endogenous estrogen and testosterone levels on cognition. We use data from population-based
studies such as the Betula project, as well as data collected in experimental studies. We have
previously reported that the magnitude of sex differences favoring women in episodic memory
remain stable from young adulthood to old age. Women‘s advantage in episodic memory tasks
is not only evident on verbal episodic memory tasks, but also on face recognition tasks, and
especially when it comes to recognizing female faces. Why women remember female faces
with such efficiency is unclear, but a new study indicates that female faces are encoded with
greater automaticity than male faces (Lovén et al, in press). In a study examining whether cognitive performance is influenced by the menopausal transition, we found that the diminished
postmenopausal production of endogenous estrogen may have a slight negative influence on
cognitive abilities, but mainly for women within a normal BMI range. Women with a high BMI
show less cognitive decline (Thilers et al, 2010).
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BRAIN AGING
The role of vascular risk factors to brain pathology and their association with cognitive decline, disability and mortality
Vascular risk factors (VRFs) such as smoking, alcohol and diabetes as well as vascular diseases such as atrial fibrillation, heart failure and myocardial infarction (VD) are associated with
an increased risk of dementia and Alzheimer‘s disease. Numerous studies have linked individual vascular factors to dementia including Alzheimer‘s disease (AD). This topic has been reviewed in a recent publication from our group (Qiu et al, 2010a). In addition, we have further
analyzed this topic by examining two vascular risk profiles in relation to dementia and AD: (i)
atherosclerotic profile included systolic pressure≥160 mmHg, diabetes/prediabetes, and stroke;
and (ii) cerebral hypoperfusion profile constituted diastolic pressure<70 mmHg, pulse pressure<70 mmHg, and heart failure. The risk of dementias was increased with increasing score
of both risk profiles; subjects with a score≥2 in either profile had an approximately twofoldincreased risk for dementia and AD. As the aggregation of both atherosclerotic- and hypoperfusion-related vascular factors increases the risk of dementia in very old people, we suggest
that severe cerebral atherosclerosis as well as insufficient perfusion are involved in the development of dementia including AD (Qiu et al, 2010b). Further, we have shown that having multiple cerebral microbleeds (CMBs) or concomitant CMBs and retinopathy is associated with a
profile of vascular cognitive impairment. These findings suggest that microvascular damage, as
indicated by CMBs and retinopathy lesions, has functional consequences in older men and
women living in the community (Qiu et al, 2010c).
Among the different VRFs, we have devoted special attention to diabetes in recent years. During 2010 we were able to further contribute to this topic by examining the association of diabetes and prediabetes with the risk of mild cognitive impairment (MCI) and its progression to
dementia using 9-year follow-up data from the Kungsholmen project. We found that diabetes
and pre-diabetes substantially accelerate the progression from MCI to dementia, and anticipate
dementia occurrence by more than three years in people with MCI (Figure 5). The association
of diabetes with the development of MCI is less evident in old people suggesting that diabetes
may lead to dementia by pass MCI or shortening the MCI phase in old people. These results
provide further support for the important role of diabetes and pre-diabetes in dementia, and
highlight the need to control diabetes and detect pre-diabetes in order to prevent or postpone
dementia in people with MCI (Xu et al, 2010).
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Figure 5: Cumulative hazard for the progression from mild cognitive
impairment (MCI) to dementia by diabetes status in the MCI cohort
(adjusted for age, sex and education).

Finally, within the SNACK Project, we have collected structural MRI data on a subsample of
552 persons. A major objective is to determine how VRFs and genetic predisposition determine
changes in grey- and white matter integrity across time, and how such changes influence cognitive performance. In a first publication, we show that shrinkage of hippocampal volume starts
accelerating in the mid 70s (Zhang et al, 2010). In addition, preliminary results suggest that
aggregation of VRFs rather than single factors are relevant in determining reduced brain volume, specifically in the hippocampal area, and an accumulation of white matter lesions.

The genetic background of neurodegenerative diseases
Genes play a complex and not yet fully understood role in the development of AD. The APOE
ε4 allele is the only established susceptibility gene for both early- and late-onset AD. We recently found that a polymorphism in the obesity related gene, FTO, is associated with an increased risk for AD and dementia independently of physical inactivity, BMI, diabetes, and CVD
measured at baseline (Keller et al, in press). However, the FTO risk-effect strongly interacted
with the APOE ε4 allele, in particular for dementia (Figure 6). In addition, we demonstrated the
genetic evidence of association between COL25A1, located in 4q25, encodes the CLAC protein, and risk for AD suggesting that COL25A1 may be as a candidate gene conferring an increased susceptibility to AD (Forsell et al, 2010). However, the genotype distribution and allele
frequency of this polymorphism in the HMGCR promoter were not associated with AD in Swedish population (Keller et al, 2010a).
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Figure 6: Combined effect of FTO- and APOE-genotypes on dementia risk.
Relative risks (RRs) for dementia in carriers of different genotype combinations.

Several studies suggest mitochondrial dysfunction as a possible mechanism underlying the
development of Alzheimer disease (AD). We investigated if there is an increased susceptibility
to AD, which can be attributed to genetic variation in the hPreP gene PITRM1 and if the proteolytic efficiency of recombinant hPreP variants is affected. Our findings suggest that genetic variation in the hPreP gene PITRM1 may potentially contribute to mitochondrial dysfunctions (Pinho et al, 2010).

Middle-age risk factors in cognitive decline and dementia
Diet. So far, the main focus of dementia studies has been on single dietary components. However, nutrients are not consumed in isolation but as a part of a dietary pattern. In the CAIDE
study, we have thus analyzed the association between midlife healthy diet and dementia/AD
later in life. For calculating a healthy diet indicator, both beneficial components and components presumed to be unhealthy were included. The indicator is based on the method previously used for constructing MeDi (Mediterranean Diet). Persons with highest adherence to
healthy diet (highest tertile) at midlife had better global cognitive function in late-life than those
in the lowest tertile. They had also decreased risk of dementia and AD compared with persons
with unhealthy diet (lowest tertile) (Eskelinen et al, in press). Further, we have earlier reported
in the CAIDE study that moderate coffee consumption (3-5 cups/day) is related with a lower
risk for dementia/AD. This topic and possible mechanisms behind the association has been
reviewed in a recent publication from our group (Eskelinen et al, 2010).
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Vascular risk factors. Earlier studies have suggested that lipid-lowering drugs (particularly
statins) may have a beneficial effect in preventing dementia/cognitive decline. In the large
FINRISK population (17597 persons), we have recently reported that statin use was associated
with a decreased dementia risk (Solomon et al, 2010). Possible mechanisms behind cholesterol – AD relation have been reviewed in a recent publication by our group (Leoni et al, 2010).
We have also investigated the relations between midlife vascular risk factors and white matter
lesions (WMLs) later in life in the CAIDE MRI sub-study (Figure 7).

Figure 7: Hypertension, overweight and obesity at midlife and risk of
white matter lesions 20 years later.

A subpopulation of the CAIDE participants (n=112) was scanned with 1.5T MRI scanner at the
time of the re-examination, and WML were assessed from FLAIR-images using a semiquantitative visual rating scale. Midlife hypertension (systolic BP ≥ 160 mmHg and/or diastolic
BP ≥ 90 mmHg) and obesity (BMI ≥ 30 kg/m2) were associated with an increased risk of severe WMLs at late life The association was not significant for high midlife total cholesterol.
However, statins had a protective effect against developing more severe white matter lesions in
late-life (Vuorinen et al, in press).
Antihypertensive medications have been associated with a lower risk of dementia and AD. It
has been speculated that some antihypertensive medications might have additional protective
effects against dementia due to mechanisms other than blood pressure lowering (i.e. neuroprotective effects). Renin-angiotensin system has been indicated to be involved in AD and angiotensin receptor blockers may have neuroprotective effects. Using the large database of the US
Veteran Affairs (n ≈ 800 000), we have reported that angiotensin receptor blockers were associated with a significant reduction in the incidence and progression of AD and dementia compared with angiotensin converting enzyme inhibitors and other cardiovascular drugs in pre-
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dominantly male population. Further studies are needed to clarify the differences (Li N-C et al,
2010).
Very few cohort studies have had neuropathological data available. We have recently clarified
the association between diabetes and neuropathological findings among the very old (85+)
using a unique population-based neuropathological study (Vantaa 85+ study). Diabetes was
strongly associated with the clinical diagnosis of AD, but interestingly, there was an inverse
association with beta-amyloid plaques and tangles in the autopsy. This may be explained by
the fact that diabetic persons commonly have brain small vessel disease and thus, may need
less AD neuropathology to develop dementia. This finding highlights the complexity of
AD/dementia pathology among the very old and the need to focus also on other brain pathologies besides beta-amyloid and tau in our research and treatment trials (Ahtiluoto et al, 2010).
Smoking is a risk factor for several life-threatening diseases, but its long-term association with
dementia has been somewhat controversial and understudied. In the CAIDE study, we found
that midlife smoking was associated with an increased risk of dementia and AD later in life
among those individuals carrying the APOE ε4 allele. These results suggest that the association between smoking and AD may be complex and vary according to genotype (Rusanen et al,
2010a). We have further studied the long-term association of amount of smoking in middle age
on the risk of dementia, AD, and vascular dementia (VaD) later in life in a large (n ≈ 20 000),
diverse Kaiser Permanente population in USA. Heavy smoking in midlife was associated with
more than two-fold risk of dementia, AD, and VaD more than 2 decades later (compared to
non-smokers and after several adjustments). These results suggest that the brain is not immune to long-term consequences of heavy smoking (Rusanen et al, 2010b).

Prevention of the dementias: three new hypotheses
Brain reserve hypothesis
Many studies have reported an increased risk for dementia and Alzheimer‘s disease in individuals with relatively low levels of lifetime education, work complexity, or mental, physical, and
social activity. Whether these relationships are direct or exist as a result of childhood cognitive
ability is examined in this project. School marks at grade 3 have been collected from archives
on individuals with an incident dementia diagnosis and controls participating in the Kungsholmen project or in the Uppsala Birth Cohort Multigenerational Study. It will enable us to examine
whether childhood cognitive ability affects the risk of dementia, and whether later education,
work complexity, and activity (mental, physical, social) strengthen the relationship.
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Psychological stress hypothesis
Previous studies from the literature and our group suggest that stress may play a relevant role
in the development of cognitive disturbances. Life after retirement may be viewed as a calm
period when stressors such as work load and family responsibilities are no longer present. But
in fact, old age contains powerful stressors of its own due to important life changes such as
retirement and frequent occurrence of negative events such as loss of close friends or a
spouse, new diseases, reduced capacity to participate in lifelong appreciated leisure activities.
When resources, such as social network support, are scarce, older individuals seem to be
more vulnerable to aging losses. Further, stress may be related to an increased risk of cognitive disturbances also through the effect of a prolonged stressful experience during adulthood.
Indeed, stress from occupational life (low job control, high job demands, and high job strain)
emerged as relevant risk factors for dementia in a recent study conducted at ARC to test the
hypothesis that high job stress during working life might lead to an increased risk of dementia
and AD in late-life (Wang et al, in press). Information on the longest occupation of all the jobs
held during one‘s working life was collected. Psychological stress at work was estimated according to this information by using a validated psychosocial job exposure matrix on two dimensions: job control and job demands. Life-long work related psychosocial stress, characterised by low job control in combination with high job strain, is associated with increased risk of
dementia and AD in late-life independent of other known risk factors (Figure 8).
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Figure 8: Hazard ratio (95% confidence interval) for AD in relation
to job strain.
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Oxidative stress hypothesis
In a first study from HARMONY we found that higher fruit and vegetable consumption may reduce the risk of dementia, especially among women and those with angina pectoris in midlife
(Hughes et al, 2010). Further, in collaboration with the University of Perugia, we have started a
new research line concerning antioxidant agents such as Vitamin E and risk of dementia. We
found that high plasma levels of vitamin E were found associated with a reduced risk of AD in
advanced age. The neuroprotective effect of vitamin E seems to be related to the combination
of different isoforms, rather than to α-tocopherol alone, whose efficacy in interventions against
AD is currently debated (Mangialasche et al, 2010a). In the light of our results, and of the evidence about the vitamin E congeners biological properties, we believe that not only αtocopherol, but also other vitamin E forms may play an important role in AD prevention in advanced age.
Low vitamin B12 and folate and high homocysteine values have been related with an increased
risk of cognitive impairment and dementia in some earlier studies, but evidence have been inconsistent. Holo-transcobalamin (holo-TC), the biologically active fraction of serum vitamin
B12, had a protective effect against dementia/AD in the CAIDE population during 7 years of
follow-up. Elevated serum homocysteine (tHcy) was related with an increased risk of dementia/AD. Adjusting for holoTC attenuated the tHcy–AD link. The holoTC–AD relationship was
less influenced by controlling for tHcy (Figure 9). This study suggests that both tHcy and
holoTC may be involved in the development of AD. The tHcy-AD link may be partly explained
by serum holoTC. Holo-TC may be a sensitive marker of B12 deficiency and AD risk and its
role in AD should be further investigated (Hooshmand et al, 2010)

Figure 9: CAIDE study - the association of low folate, high homocysteine and
high holo-transcobalamin with dementia risk.
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New hypotheses to predict the transition from normal to pathological cognitive
aging
First, in our general work on cognitive functioning in late life, we describe and explain the large
variability in performance that exists among older persons of the same age; second, we investigate occurrence and risk factors for cognitive impairment; third, we intend to identify predictors of progression from cognitive impairment to dementia; and fourth, we attempt to diagnose
dementia cases as early as possible.

Figure 10: Effects variations in the genetic BDNF polymorphism on the proportion of words recalled
in correct serial order as a function age and the portion of the serial position curve in forward (A) and
backward (B) recall. The effect of the genetic polymorphism is more pronounced in older than in
younger adults. Adapted from Li S-C et al, 2010a.

A particularly intriguing finding is that variations in different genetic polymorphisms seem to
have a larger impact of cognition in old age compared with early adulthood, particularly under
difficult performance conditions (Figure 10, Li S-C et al, 2010a; Preuschhof et al, 2010).
Using longitudinal data from the SNACK project and cross-sectional data from a collaborative
project with the Max Planck Institute in Berlin, a major goal of our ongoing research is to examine how multiple genetic polymorphisms are related to cognitive performance and change in
old age. We have targeted genes linked to neurotransmission (e.g., DA, GABA, glutamate,
acetylcholine), inflammation, vascular integrity, synaptic plasticity, neural repair, as well as longevity. Of particular interest is to delineate how allelic variations in these genes may interact
with one another, as well as with numerous environmental factors (e.g., social, intellectual, and
physical activity patterns) in influencing cognitive aging.
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Cognitive impairment is a common condition in the elderly population as we have already shown
using both prevalence and incidence data. Currently, using both the Kungsholmen Project and
SNACK, we are investigating the role of potential risk factors in the development of cognitive
impairment no-dementia (CIND) as well as in the progression from CIND to dementia. In a recent report we have further confirmed the relevance of the symptom of low mood as prodromal
stage of MCI and dementia (Caracciolo et al, 2010). Preliminary findings strengthen also the
relevance of metabolic factors (Cooray et al, 2010). Other new findings demonstrate that vascular risk factors also result in a more rapid progression during the preclinical phase in AD
(Laukka et al, 2010)
A key issue in our current work on the transition from normal aging to dementia is the time
point at which accelerated decline occurs among preclinical cases, and whether individualdifference variables within demographic, social, genetic, and biological domains influence such
a time point. This work is part of a collaboration with the Department of Psychology, Göteborg
University within the realms of the Swedish Brain Power project. Initial data (Thorvaldsson et
al, 2010) show accelerated decline in episodic memory and speed among preclinical cases a
decade before diagnosis. Other cognitive functions (e.g., spatial and verbal ability) exhibit decline around five years before diagnosis among preclinical cases. Current work examines
whether these patterns are observed also in vascular dementia.
We also investigate whether the identification of persons at risk of developing dementia can be
improved by combining markers from different domains (e.g., cognitive, clinical, biological, social). Within this topic, we found that: 1) in collaboration with the ―Faenza project‖ (Northern
Italy), low education, low SES, unmarried status together with diabetes, stroke, and depressive
symptoms are related to cognitive impairment in the general population. The interaction of
medical and social factors further increases the probability of CIND (Atti et al, 2010); 2) history
of vascular disease has a negative impact on cognition in old age. This effect is most pronounced in persons in the earliest clinical phases of AD. Treatment of vascular risk factors in
early AD might postpone time of diagnosis and slow down dementia progression (Laukka et al,
2010); and 3) onset of accelerated decline for fluid (speed, memory) versus crystallized (verbal,
clock reading) abilities occurring approximately 10 and 5 years before diagnosis, respectively.
Although decline before change points was greater for fluid abilities, acceleration was more
pronounced for crystallized abilities after the change points suggesting that onset and rate of
acceleration vary systematically along the fluid-crystallized ability continuum (Thorvaldsson et
al, 2010).
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Early diagnosis of Alzheimer disease
MRI is commonly performed in patients with suspected early AD, but specific imaging biomarkers at the individual level are still awaited. Based on MRI-derived volumes and new imaging techniques like voxel-based morphometry (VBM), we have characterized individuals with
AD, MCI and controls, and identified predictors for persons with MCI who will later progress to
AD. Our recent work demonstrates that whole brain atrophy rate predicts progression from MCI
to AD, suggesting that Iterative principal component analysis might be an effective brainimaging marker of progression to AD and useful tool for the evaluation of disease-modifying
treatments (Spulber et al, 2010). We have recently also used analyses of cortical thickness to
detect subjects with progressive MCI several years before conversion and clinical diagnosis of
AD dementia (Julkunen et al, 2010)

Possible beneficial short and long run effects of cognitive training
Previous intervention research indicates that there is plasticity of working memory functioning
in both young and old adults. Following five weeks of intensive training of updating of information in working memory young and old adults alike exhibited clear and similar performance
gains. However, the young, as opposed to the old, showed transfer to an untrained task also
tapping updating. fMRI analysis identified the striatal complex as a critical brain region in this
regard. In the young only, there was overlapping activity in striatum for both the criterion and
the transfer tasks pre training, and there were training-related increases in the same brain region for both tasks. This pattern suggests a neural basis for transfer of learning and indicates
that there are age-related constraints of generalizability of training gains in working memory.
The patterns of behavioral findings demonstrated immediately after training were largely maintained at an 8-month follow up, demonstrating maintenance of gains in the criterion task across
the adult life span, and maintenance of transfer in early adulthood. In our current cognitive intervention research, we are extending these results in examining whether the increased activity
in striatum following executive training is associated with an increased release of dopamine
during task performance. This work is conducted in collaboration with the PET Center in Turku,
Finland. Recent analyses suggest that training-related working-memory gains are associated
with increased dopamine release. Further, we examine neural correlates of patterns of intervention-related behavioral changes in children, young adults, and old adults after training in
binding together two pieces of information. Third, we are exploring the influence of a number of
genetic polymorphisms on the size of gains from working-memory training, thereby providing
novel information on the link between genes and cognitive plasticity. Recent evidence indicates
that variations in a gene linked to the LMX1 transcription factor, implicated in the development
of dopamine-producing neurons in midbrain, affects the magnitude of gains from working25
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memory training (Bellander et al, in press). Finally, other intervention research demonstrates
that extensive spatial-navigation training not only leads to improved performance, but also to
increased levels of a metabolite in hippocampus; this increase is modulated by the BDNF gene
(Lövdén et al, in press-a). In addition, such training protects against hippocampal shrinkage in
both young and old adults (Lövdén et al, in press-b). Our work on cognitive and brain plasticity
in adulthood and aging has been integrated into a comprehensive review article (Lövdén et al,
2010a).

Finnish Geriatric Intervention Study to Prevent Cognitive Impairment and Disability (FINGER)
ARC will be part of the The Finnish Geriatric Intervention Study to Prevent Cognitive Impairment
and Disability (FINGER). The FINGER study is a multi-domain intervention study promoted by
the National Institute for Health and Welfare, Helsinki, Finland and carried out by a consortium of
Finnish researchers under the leadership of Miia Kivipelto. The intervention aims to reduce the
risk of cognitive decline and dementia in high-risk individuals (1200 persons, intervention 2
years). The intervention will consist of four components: nutritional guidance, physical activity,
cognitive and social activity, and intensive monitoring and treatment of metabolic and vascular
risk factors. Subjects in the reference group will be given general public health advice on lifestyle
and vascular risk factors. Primary outcomes are: cognitive impairment and dementia. The
FINGER study will be the first carefully designed and monitored randomized controlled trial to
clarify to what extent a multi-domain intervention will delay cognitive impairment and disability in
the elderly people.
Recruitment of the study began in September 2009. Until now we have sent 4816 recruitment
letters and completed 2312 (48%) screening visits. A total of 1081 (22.4% of the invited) have
fulfilled inclusion criteria and been included in the study. All the intervention groups are ongoing
as planned. Vascular risk factor levels are elevated among the study participants and thus,
there is a window of opportunity for an intervention. There are no significant differences between the intervention and control groups, indicating that the randomization has been working
well. In another ongoing randomized controlled trials, DR‘s EXTRA study (Dose Responses to
Exercise Training) we have recently reported that increasing cardiorespiratory fitness was associated with better memory functions after 2 years (total intervention time 4 years) (Komulainen et al). FINGER exercise training has been planned based on the DR‘s EXTRA study protocol.
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An integrated view on aging, brain, and cognition
We conduct both fMRI research to elucidate brain activation patterns in young and old adults
during cognitive performance, and molecular imaging (i.e., PET) work to determine various
dopamine (DA) biomarkers in the brain across the adult life span. A new finding is that young
adults activate the amygdala, whereas older adults activate neocortical regions to a larger extent during successful encoding of emotional information (Fischer et al, 2010a).

We have completed a large fMRI protocol, in which neural correlates of age-related differences
in a variety of cognitive functions are studied, including forgetting of neutral and emotional information, letter and category fluency, implicit learning, face recognition, mental rotation, and
working memory. Second, we are analyzing data from another large-scale project linking PETderived DA markers to blood flow during face recognition and working memory in young and
old adults. This study also entails a pharmacological component, in which young adults receive
a dopaminergic antagonist to examine whether cognitive aging can be simulated pharmacologically in terms of DA depletion. The key objective of this project is to investigate the chain that
progresses from neuromodulation through blood flow to actual cognitive performance in early
and late adulthood. Key findings include that we been able to account for the underrecruitment
of fronto-parietal regions commonly observed in aging in terms of faulty dopaminergic neurotransmission (Bäckman et al, in press) and that young adults resemble the old in terms of lower
performance and reduced brain activation during working memory (Fischer et al, 2010b).
Another intriguing observation is that aging is associated with reduced interconnectness between dopaminergic pathways (Rieckmann et al, in press). However, this segregation of pathways is seen only among older adults who are slow during a cognitive interference task (Figure
11), pointing at the heterogeneity of cognitive aging. The work on dopamine and cognitive aging has been integrated into several review papers (Bäckman et al, 2010; Li S-C, 2010b).
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Figure 11: Correlations between the dopamine (D1) receptor binding potential in the sensorimotor
striatum and the binding potential in frontal areas during performance of a cognitive interference
task. The correlations are reduced in older adults (A), which is driven by a slower-performing subset
of older adults (B). Adapted from Rieckman et al, in press.

In a related large-scale project together with the Max Planck Institute in Berlin, we combine
pharmacology (administration of a DA agonist to young and old adults) with molecular genetics,
fMRI, and cognitive assessment in large samples of young and old adults. Here, the aim is to
delineate the complex interactions between specific genes and DA availability in shaping cognitive aging. New data demonstrate that age-related changes in white-matter microstructure can
have multiple origins, including chronic white-matter degeneration, demyelination, gliosis, and
early axonal injury (Burzynska et al, 2010). Other recent observations are that (a) functional
connectivity between frontal and parietal brain regions predict working-memory performance in
young and old adults (Nagel et al, in press), (b) there is a relationship between white-matter
microstructure, functional brain activity, and working memory that generalizes across the adult
life span (Burzynska et al, in press-a), and (c) cortical thinkness predicts executive performance in adulthood and old age (Burzynska et al, in press-b). Preliminary evidence suggests
age-differential effects of a dopaminergic agonist on working-memory performance and associated brain activity in young and old adults.
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6. Other achievements
 Two researchers at ARC have become associate professors (Hui Xin Wang, Kristina Johnel)
 Three new researchers have started working at ARC: Lennarth Johansson, Martin Lövdén,
and Grégoria Kalpouzos
 Miia Kivipelto has become University Lecturer
 Håkan Fischer won a position as Professor in Biological Psychology at the Stockholm University
 We have started biannual ARC meetings where the three sectors summarize their recent
research findings
 ARC has been evaluated as research group by KI - report due at the end of June 2011
 Visit to Jining First People‘s hospital to talk to the staff who will be working on the Chinese
study on the health of elderly people

ARC Spring Meeting 2010

Visit to Jining First People’s hospital, spring 2010
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8. Guest Researchers
Organisation

Researcher

Topic

Social gerontology sector
University of Southern
California, US
May-June 2010
University of South Florida, US
June 2010

Merril Silverstein, Professor; Editor of The Journal
of Gerontology: Social
Sciences

Studies on social support, leisure time
activities and quality of life using
SWEOLD data

Ross Andel,
Professor

Associate

Studies cocnerning midlife working life
and late-life health, using SWEOLD and
LNU data.

Camilla Ferrari, MD, resident in Neurology

Studying APOE in non demented subjects

Marjan van den Akker,
Associate Professor

Multimorbidity: cluster and development.

Rosanna Vignola, student

Masters student (Erasmus program)

Medical sector
Department of Neurology
Florence University Hospital, IT
Feb-July 2010
University of Maastricht, NL
Spring/autumn 2010
University of Rome
Sept 2010- March 2011
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9. Collaboration
In house collaboration
Organisation

Contact person

Topic

Stockholm Gerontology Research Center

Sven-Erik Wånell, Director

SNAC-K project

Mårten Lagergren, Assoc Prof

Information

Swedish Dementia Center

W Hoffman, MD, Director

Implementation of research findings.

Collaboration with KI and Karolinska University Hospital
Organisation

Contact person

Topic

Department of Neurobiology,
Care Sciences and Society

Caroline Graff, PhD,
Associate Professor

Genetic studies within the Kungsholmen Project and SNAC-K.

Department of Neurobiology,
Care Science and Society

Anders Wimo, Adjunct Professor

SNAC project: health economics

Division of Clinical Geriatrics,
NVS

L-O Wahlund,

Division of Radiology, Department of Clinical Science,
Intervention & Technology

Lena Bronge,

SNAC-K MRI project with special
focus on vascular risk factors,
brain lesions (e.g., regional atrophy and white matter changes),
and cognitive function.

Department of Medical Epidemiology & Biostatistics

Nancy Pedersen,
Professor in Genetic Epidemiology

HARMONY Project: a study on
dementia in twins.

Institute of Environmental
Medicine

G Pershagen, Prof in Hygiene,
T Bellander, Associate Professor
Ulf de Faire, Prof in Epidemiology

CEANS: Research project on the
effect of air pollution on the health
of the elderly.

Institute of Environmental
Medicine

Anders Ahlbom
Professor in Epidemiology

Bio-demographics

Dept of Public Health
Sciences

Johan Hallqvist,
Professor in Social Medicine &
Jette Möller, Associate Professor

Research project: case-crossover
analysis to identify side effects of
drug use and polipharmacy.

Hearing and Balance Clinic,
Karolinska Hospital

Ulf Rosenhall, Professor emeritus,
Consultant

Hearing and the Swedish National
Study on Aging and Care (SNAC)

Department of Forensic Medicine

Marianne Kristiansson, MD, PhD,
Director

Project on structural & functional
brain changes in criminal offenders with psychiatric diagnoses

Professor in Geriatric Medicine

Professor in Radiology
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Collaboration with Stockholm University
Organisation

Contact person

Topic

Department of Psychology

Maria Larsson,
Professor in Psychology

Olfactory functions across the
adult life span -SNAC-K.

Department of Psychology

L-G Nilsson, Professor
O Eneroth Professor in Psychology

Cognition in healthy aging within
the Betula project.

Department of Psychology

Torun Lindholm,
Associate Professor in Psychology

Gender differences in face recognition

Department of Sociology

E Thomson, Professor in Sociology

Swedish generation & gender
survey.

Department of Economics

M Palme, Prof in Social Insurance

Prediction of future care needs

Center for Health Equity Studies (CHESS)

Olle Lundberg,
Professor of Health Equity Studies

Life-course perspectives on
health inequalities in later life.
Shared responsibility for supervision of a PhD student

Center for Health Equity Studies (CHESS)

Johan Fritzell, Professor of Sociology

Intergenerational solidarity and
exchange.

Center for Health Equity Studies (CHESS)

Ilona Koupil,
Professor of Health Equity Studies

Early cognitive ability and later
risk of dementia in the Uppsala
Birth Cohort Multigenerational
Study.

Bitte Modin, Associate Professor
Department of Social Work,
Stockholm University

Marta Szebehely,
Professor of Social Work

Transformations of care: Living
the consequences of changing
public policies.

The Swedish Institute for Social Research (SOFI),

M Gähler, Associate Professor

Level of Living Survey.

Collaboration in Sweden
Organisation

Contact person

Topic

Nestor FoU-Center, Stockholm

Britt Almberg, PhD, Director

A computerised internet-based
model for drug utilization.

Hjälpmedelsinstitutet,

Raymond Dahlberg, PhD

Aging research network.

Department of Public Health &
Caring Sciences, Uppsala Un.

Tommy Cederholm,
Professor in Clinical Nutrition

A project on diet and health in
the elderly within SNAC-K.

Dept of Psychology, Umeå
University

Anna Stigsdotter Neely,
Associate Professor in Psychology

Beneficial effects of cognitive
training.

Department of Medical Neuroscience, Umeå University

Lars Nyberg, Professor in Psychology & Neuroscience

Multimodal imaging in adulthood
and aging; dopamine and cognitive aging; neural correlates of
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Collaboration in Sweden
cognitive plasticity in early and
late adulthood.
EpiLife, Institute of Medicine,
Gothenburg University

I Skoog, Professor in Psychiatry

Department of Psychology,
Gothenburg University

Boo Johansson,
Professor of Psychology

Within the Swedish Brain Power
Initiatives a study on early detection of dementia.

Sahlgrenska Academy, University of Gothenburg

Susanna Wallerstedt, Associate
Professor

Multi-dose drug dispensing

Department of Health
Sciences, Lund University

S Elmståhl, Prof in Geriatrics
I Rahm-Hallberg, Prof in Care Sc.

SNAC project

D Gustafson, Associate Professor

Collaboration within the Swedish
Brain Power Initiatives concerning risk factors for dementia.

Collaboration in Europe
Organisation

Contact person

Topic

National Institute for Health
and Welfare, FI

Jaakko Tuomilehto,
Professor in Epidemiology

Department of Neuroscience &
Neurology, University Kuopio

Hilka Soininen,
Professor in Neurology

Åbo Akademi University,
University of Turku, FI

M Laine, Professor of Psychology
J Rinne, Prof of Neurotransmission

Dopamine release and workingmemory training.

Kuopio Research Centre of
Geriatric Care, FI

Professor Sirpa Hartikainen

Drug use in Alzheimer‘s Disease

Max Planck Institute for Human Development, Berlin, DE

Ulman Lindenberger, Director,
Shu-Chen Li, Research scientist
Hauke R. Heekeren, Adjunct

Genetics & cognitive aging; functional brain activation; neural
basis for cognitive plasticity
across the life span; brain plasticity during spatial navigation.

Forschungszentrum Jülich, DE

Karl Zilles, Director of the Institute
of Medicine, Research Center,
Jülich and Andreas Bauer

Pharmacological and cognitive
studies on dopamine release in
young and old adults.

Humboldt-Universität zu Berlin, DE

Katja Werheid, Junior Professor in
Clinical Gerontopsychology

Project aimed at combining fMRI
and EEG (ERP) measurements.

Institut fuer Soziologi, Universität Tuebingen. DE

Susanne Strauss, PhD

The role of family members in
caring for the elderly

Department of Psychology &
Education, VU University Amsterdam, NL

Jelle Jolles,
Professor in Brain, Behavior &
Education

Neural correlates of emotional
processing in young and old
adults.

INSERM, Paris, FR

Jean-Marie Robine,
Director, French National Institute

5-Coop Study of nonagenarians
and centenarians in 5 countries.
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Collaboration in Europe
Organisation

Contact person

Topic

of Health and Medical Research
Department of Psychiatry,
University of Bologna, IT

D de Ronchi, Prof of Psychiatry

Department of Genetics University of Bologna, IT

Prof. Claudio Franceschi

Diet and the prevention of functional decline of the elderly _EU
supported project

Department of Geriatrics, University of Perugia, IT

Patrizia Mecocci
Professor in Geriatric Medicine

The role of oxidative stress in
AD. Shared responsibility for a
PhD student.

Department of Neurology,
University of Palermo, IT

Roberto Monastero,
Associate Professor

Migraine project within SNAC-K.

Geriatric Unit, Uny Brescia, IT

Alessandra Marengoni, MD, PhD

Chronic diseases & multimorbdity

The European Brain Council

Anders Gustavsson,, i3 Innovus
Stockholm

Cost of disorders of the brain in
Europe 2010

Anna Rita Atti, MD, PhD

Psychogeriatric aspects in the
elderly.

Collaboration outside Europe
Organisation

Contact person

Topic

Department of Psychology,
University of Alberta, Edmonton, CA

R A. Dixon,
Professor of Psychology

Cognitive compensation in aging.

University of Victoria, CA

Stuart W. S. MacDonald,
Assistant Professor

The transition from normal aging
to dementia. Early cognitive ability
and later risk of dementia.

Laboratory of Epidemiology,
Demography, and Biometry,
NIA-NIH, US

Lenore J. Launer,
Professor, Chief, Neuroepidemiology Section

The Age, Gene/Environment Susceptibility (AGES)-Reykjavik Study
focusing on ―microvascular lesions
in the brain and retina and cognitive function‖.

School of Aging Studies, University of South Florida, Tampa, US

Ross Andel,
Associate Professor

Occupational characteristics and
later health and cognition.

Andrus Gerontology Center,
University of Southern California, US

Margaret Gatz,
Professor of Psychology,

Several studies within HARMONY
concerning risk factors for dementia
Activity participation and later
cognition.

Andrus Gerontology Center,
University of Southern Califor-

Merril Silverstein,
Professor of Gerontology and
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Collaboration outside Europe
Organisation

Contact person

Topic

nia, US

Sociology

Yale University, US

Natalie Ebner, MD

Combining fMRI and EEG (ERP)
measurements.

University at Albany, State
University of New York, US

Ben Shaw,
Associate Professor in Social
Behavior & Community Health

Health and health behaviors in a
life course perspective

Department of Psychology,
University of Alabama at Birmingham, US

Michael Crowe, PhD

Diabetes and Cognitive Decline

Division of Biostatistics,
Indiana University School of
Medicine, US

Sujuan Gao,
Professor of Biostatistics

Leisure activities and cognitive
functioning

Department of Neurology,
First Teaching Hospital of
Jining Medical College, CN

Zhongrui Yan,
Chief Physician and Professor in
Neurology

To develop a project among Chinese communities focusing on
―Aging, atheroslcerosis, and
health‖.

Nihon Fukushi University, JP

Noriko Kurube

Comparisons of Swedish and
Japanese care recipients.

Ageing Research Unit, Australian National University, AU

Professor Kaarin Anstey. Director,

Collaboration to validate an evidence-based dementia risk assessment tool.
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10. Awards
The Sohlberg´s Nordic Prize in
Gerontology 2010 awarded to
Laura Fratiglioni

Lars Bäckman appointed af Jochnick
professor in the cognitive
neuroscience of aging

Silviahemmet's research and education
scholarship presented by Queen Silvia of
Sweden to Laura Fratiglioni

Laura Fratiglioni nominated as a
Distinguished Professor at Karolinska
Institutet

Picture: Stefan Zimmerman
Picture: Tomas Södergren
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11. Education / Undergraduate
The psychology group at ARC were engaged in two different undergraduate courses at the
Psychology program at the Karolinska Institute in 2010. ARC has a complete responsibility for
one of them (Kognitiva processer) and responsibility for a smaller section of the other one (Utvecklingspsykologi-åldrande). ―Kognitiva processer‖ is a ten week course (15 HP) including
basic cognitive psychology (e.g. memory, cognitive plasticity, language, problem solving, intelligence), and the neural basis of these processes. The course includes lectures, seminars and
demonstrations related to the different cognitive domains covered. The course also includes a
section on statistics. Finally, students also perform a small research project, where they analyze their own data and write a report. In 2010 the course was given for the third time and 57
students attended. Håkan Fischer (PhD) was heading this course. In 2010 the course was appreciated by the students, who rated the overall impression of the course to 3.9 on a scale from
0 (not good) to 5 (very good). ―Utvecklingspsykologi-åldrande‖ is a one and a half week course
(1.5 HP) including lectures on effects of healthy and pathological aging on a selection of psychological, medical and social domains. Håkan Fischer was also responsible for this course.

12. National Graduate School for Aging Research
The National Graduate School for Aging Research is run by ARC in collaboration with the Center for Aging and Supportive Environments (CASE) in Lund, the Department of Sociology at
Umeå University, the Division of Occupational Therapy and the Alzheimer Disease Center, at
Karolinska Institutet, in Stockholm. The idea behind this initiative is to use the respective competencies to found the basis of a graduate school for aging research at a national level with a
large multidisciplinary interaction. The ambition is to cover different scientific disciplines related
to elderly people both from a theoretical and methodological point of view. In that way, the
School can offer PhD students the possibility to ―grow up‖ in a multidisciplinary perspective,
and to access various courses and other educational activities within multiple scientific areas.

The Graduate School at ARC started in spring 2007 and is financially supported by FAS until
2013. The school is led by Laura Fratiglioni and a steering group including all ARC's senior
researchers and a director of studies. The Director of studies, Carin Lennartsson is assigned
the operative responsibility for course development, planning of teaching. Administrative tasks
specific for the Graduate School was during 2010 carried out by Hélène von Strauss.
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Together with CASE we have continued to work with SWEDUCAGING. The aim of
SWEDUCAGING is to collect information on each institutions research field(s) and the courses
they offer in order to assist students in selecting high quality courses. A further benefit of
SWEDUCAGING is to provide a tool for supervisors, teachers and course organizers to facilitate the coordination and development of future educational programs. During 2011
SWEDUCAGING will open a website with information about courses, seminars, workshops,
international forums, journal clubs, and other education activities related to aging.
Information about the Graduate School‘s activities is presented on ARC‘s homepage:
www.kisu- arc.se. The admission to all educational activity is free and announced also on the
homepage of our collaborators and the universities that our initiative. The Graduate School
participants have possibilities to apply for financial support to participate in courses held outside their residential area. Due to both newly recruited and doctoral students taking their exam
the number of Graduate School participants varied between 60 and 70. Activities of the Graduate School at ARC 2010 are summarized below.

Weekly seminars

Organisers

Function

Spring 2010: 10

Sara Angleman, Stefan Fors
Helena Westerberg

Seminar coordination group

Autumn 2010: 10

Neda Agahi, Anna Rieckmann and Weili Xu

Seminar coordination group

Journal Club

Leaders

Affiliation

Spring 2010
Cognitive profiles in Alzheimer‘s
disease and vascular dementia

Erika Johnsson-Laukka

ARC

Lina Keller, Anna Rieckmann, Neda Agahi, Weili Xu

ARC

Doctoral course

Leader

Affiliation

Spring 2010
Application of Epidemiological
methods in Aging Research
(1.5 Hp)

Laura Fratiglioni, Chengxuan
Qiu, Hui Xin Wang

ARC

Autumn 2010
Basic Genetics
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International Forum

Speaker

Affiliation

Spring 2010: 9
Plasticity and compensation in
old age

A Eschen & J Zöllig

University of Zurich, CH

Alzheimer disease: Does it exist
and can we prevent it?

Monique Breteler

Erasmus Medical university, NL

Heterogeneity of working memory aging: Behavioural neuroscience and genetics

Hauke R. Heekeren

Free University and Max Planck Instituet for Human Development, Berlin.
DE

Adiposity and dementia

Deborah Gustavsson

Sahlgrenska Academy, Göteborgs
University

Sweden, The capitalist welfare
state: history and future

Andreas Bergh

Dept. of Economics, Lund University

Methodological issues in the
genetic analysis of longevity

Qihua Tan

Institute of Public Health, University of
Southern Denmark, DK

AD before AD: Findings from
asymptomatic AD cases to better understand the AD dementia

Diego Lacono

Karolinska University Hospitals

Preventive home visits in Denmark – what is the best way to
do them

Kirsten Avlund

University of Copenhagen, DK

Job strain and cognitive health

Ross Andel

School of Aging Studies, University of
South Florida, US

Autumn 2010: 4
Challenges in
research

Marjan van den Akker

Department of General Practice Institute for Education FHL. NL

Defining the anatomical complexity of human networks

Marco Catani

Institute of Psychiatry, King‘s college
London, GB

Interventions for informal caregivers: Is there evidence for
effectiveness?

Steven Zarit

Department of Human Development
and Family Studies, Penn State, US

Malcolm Johnson

Dept of Social and Policy Sciences,
University of Bath, GB

multimorbidity

What do we know about the 4
age?

th
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13. Commitments
Laura Fratiglioni
 Member - International Oversight Committee for the Canadian Longitudinal Study on Aging
 Member - Scientific Advisory Board, Joint Programming for Neurodegenerative Disease in
Europe
 Member - Advisory Committee of the Alzheimer's Association International Society to Advance Alzheimer Research and Treatment (ISTAART
 Member - Advisory Board of 2 European Projects (COURAGE, NeuroEPI)
 Member - Scientific Board, Fondation de Cooperation Scientifique Maladie d´Alzheimer,
France
 Member - Scientific Advisory Board – Swedish National Institute of Public Health
 Expert reviewer - L and H Ostermans Foundation at the Karolinska Institutet
 Expert member - Söderström-Königska Sjukhemmet F. at The Swedish Society of Medicine
 Expert member - 2008-2010 - Social Council, Ministry of Health and Social Affairs
 Chairperson, priority committee for public health research grants 2010 - Swedish Research
Council in Medicine (VR)

Lars Bäckman
 Chair – Class IX (Social Sciences), Royal Swedish Academy of Sciences
 Board Member – Max Planck Center for Computational Psychiatry and Ageing Research
 Chair – Selection Committee for Post-doctoral applications, Swedish Research Council
 Chair – Priority Committee in Public Health Research,
 Norwegian Research Council
 Member – Selection Committee for Career Development Grants, Umeå University
 Board Member – Review Committee for Behavioral Science, Swedish Council for Research in Sports

Mats Thorslund
 Member - Advisory Board, Oxford Institute of Ageing
 Member – Scientific Advisory Board, Swedish National Board of Health and Welfare 1993 -

Johan Fastbom
 Member of Regional drug and Therapeutics committée in Stockholm
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Agneta Herlitz
 Deputy head of Department of Neurobiology, Care Sciences, and Society, Karolinska Institutet
 Expert reviewer - Research Council of Norway
 Expert reviewer - KID–funding, Karolinska Institutet
 Expert reviewer - Travel and Research Grants, Karolinska Institutet
 Expert reviewer - university positions at Stockholm University, Gothenburg University,
Umeå University, and Mälardalen University
 Member - Royal Swedish Academy of Sciences, the National Committee for Psychology
 Chair - National Evaluation of Norwegian research in Psychology and Psychiatry – the
Evaluation of Research in Biology, Medicine and Health

Marti Parker
 Fellow in the Gerontological Society of America since 2003, a peer-reviewed distinction.
 Member of International Network on Health Expectancy and the Disability Process
(REVES), membership by invitation only.
 Member of the Handicap Institute‘s Network for Researchers in Aging.
 Board member of Riksföreningen för Åldrande Forskning (RÅF).
 PI for Sweden in the 5-Country Project based in Archamps, France, chaired by Jean-Marie
Robine, Démographie & Santé and Francois Herrmann, University of Geneva, Switzerland.
 Editorial board member of the International Journal of Ageing and Later Life.

Miia Kivipelto
 In charge of the clinical database GEDOC at the Memory Clinic, Karolinska University
Hospital, Huddinge
 Expert and member in steering committees and advisory boards for drug companies concerning AD clinical trials
 Member of FoUU-council at Dept of NVS
 Member of the priority group of National Board of Health and Welfare (Socialstyrelsen)
concerning preventive measures for chronic disorders
 Member of Regional Ethical review board in Stockholm
 Member of Public Health Steering Committee of Alzheimer‘s Society, England
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14. Communication / dissemination of research findings
To the scientific community
During 2010 results from ARC research have been published in wide range of peer-reviewed
journals including specialist journals of gerontology, medicine, epidemiology, psychology, neuroscience, sociology, and social work. ARC researchers have also contributed book chapters in
international handbooks, reviews and written numerous reports to a wide variety of public organizations including the National Board of Health and Welfare and the Social Council.
ARC researchers have presented their research findings at numerous international conferences, such as the Alzheimer‘s Association International Conference on Alzheimer‘s Disease,
the Nordic Congress of Gerontolgy, and Cognitive Neuroscience Conference. ARC has also
been responsible for organizing several symposia, including the Third Conference organized by
the Swedish Social Council ―Healthy Ageing – Mission Impossible‖.
ARC researchers have participated in numerous research networks and have an expansive
network of collaborators both nationally and internationally (see Collaboration for more details).
The extensive teaching activities (seminars, International forum, journal club) can be seen also
as a part of ARC‘s communication strategy (see National Graduate School of Aging Research).

Outside the scientific community
Our collaborators ÄC and SDC have established systems to reach outside the scientific community. Many of the senior researchers at ARC also head sectors of the ÄC and participate regularly
in conferences and courses for care providers, politicians and other decision-makers
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15. ARC in the media
Information about the research and activities at ARC is provided to health care providers, politicians and the general public through a variety sources, such as Journalist seminars/interviews,
the magazine Elderly in Focus (Äldre i Centrum), and via our website.
Media
Information about our research has been provided to the public on numerous occasions through
the media (TV, newspapers and magazines). See some examples from the printed press below:

TV & Radio appearances
Mats Thorslund participated in TV and radio news reports on staffing levels in care homes for
people with dementia.
Miia Kivipelto made numerous appearances in the national and international media including
the following: she appeared on the radio (Vetenskapsradion) to discuss findings on vitamin E and
dementia; she was interviewed by the BBC, Reuters and CNN regarding vitamin B12 and dementia and talked about genes and lifestyle factors in aging on the Swedish breakfast TV.

Website
Our website can be reached via www.ki-su-arc.se, and includes Activity Reports for each year that
can be printed as PDF-files. The website also includes links to our longitudinal studies, with information on design, codebooks, publications etc.
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16. Economy
Income
Basic Grant from FAS

National research councils

Other foundations

SU, grants and resources

KI governmental grants and
resources
Äldrecentrum resources

Costs
Premises
Administration
Research
Office materials
and Facilities
INDI

List of financiers
Swedish Council for Working Life and Social Research (FAS)
Swedish Research Council (VR)
Stockholm County Council/ALF
Swedish Brain Power/The Knowledge Foundation (KK-Stiftelsen)
Swedish Barin Power/The Knut and Alice Wallenberg Foundation
Swedish Society of Medicine's foundations
Alzheimer Foundation, Sweden
European Commission - EuroCoDe
Karolinska Institutet/Governmental grant
Stockholm University
KI Research grants
King Gustav V and Queen Victoria Foundation
Gun and Bertil Stohne Foundation
Loo och Hans Osterman Foundation for Geratric research
Gamla Tjänarinnor Foundation
The Foundation for Geriatric Diseases at Karolinska Institutet
Ragnhild and Einar Lundströms Memory
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17. Future plans
Population aging poses major challenges on health care in the future. Prevention is key, yet
current knowledge on effective preventive actions is limited, although companies are already
offering advice concerning nutrition, lifestyles, and genetic risks without evidence on the validity
of such recommendations. Our future research seeks to identify strategies to increase the likelihood of ―healthier aging". Thus, we plan to continue all ongoing projects but also to expand
our scientific activity by implementing new research lines, following four strategies:
1. Enriching our population-based studies by expanding the clinical and biological assessment.
In SNAC-K we will explore four basic mechanisms leading to morbidity and disability: inflammation, oxidative stress, vascular damage, and neurodegeneration. Biological markers (e.g. vitamins and antioxidants, inflammatory markers) are measured and related to lifetime exposure to
risk and protective factors, including diet. Genetic susceptibility will be studied using a hypothesis-driven approach with priority to several genes related to vascular and hormonal factors,
neurotransmission, inflammation, neurodegeneration, and longevity. Structural MRIs including
DTI sequences have already been carried out on a subsample of 500 subjects who are being
followed-up. The new wave of the nation-wide SWEOLD project includes collection of genetic
material to study genetic influences in aging taking into account direct effects and interactions.
2. Studying brain plasticity in adulthood and aging with experimental and intervention studies.
First, in collaboration with colleagues in Finland and Germany, we will implement several PET
studies using different training and transfer protocols in young and old adults to test the hypothesis that training-related gains may be associated with increased release of DA. In another
set of fMRI and PET studies, we will supplement training of updating with training of two other
basic executive functions (switching and inhibition) under the assumption that such multicomponent training may increase the likelihood of DA release and transfer also in old age. Further, in collaboration with the Finnish National Public Health Institute, we will be part of a multidomain intervention study (FINGER). The intervention aims to reduce the risk of cognitive decline and dementia in high-risk individuals.
3. Multimodal imaging: Integration of structural, neuromodulatory, and functional brain data. In
collaboration with partners in Sweden, Germany, Finland, and Canada, we intend to elucidate
the chain from structural and neuromodulatory levels through functional activation to cognitive
performance, and the extent to which these relationships change in aging. We will integrate
measures of grey-matter volumes, white-matter microstructure, dopamine biomarkers, and
functional activation patterns from different imaging modalities. This work also includes a
pharmacological component (i.e. DA agonists and antagonists), as well as a strong genetic
focus (candidate genes linked to dopamine).
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4. Merging different registries to optimize care and treatment for elderly people. We will expand
the research on the nationwide Swedish Prescribed Drug Register through linkages with the
Social Services Register, which covers long-term care services in institutions and the community to create unique possibilities for large studies on drug use in relation to living situation
among older people. Further linkages to other relevant registers and longitudinal population
surveys (e.g., SWEOLD and SNAC-K) will contribute to improving quality, safety and equity in
the care of elderly people.
An additional objective is to ensure sustainable growth in research at ARC. We strive to maintain high research quality in a challenging, multidisciplinary and creative research environment.
This is essential for attracting talented doctoral students and postdocs, initiating new collaborations in Sweden and abroad, and maintaining the flow of guest researchers. These steps also
represent the source of new energy, ideas, and methods that are indispensable to maintain an
internationally competitive edge. Finally, we give special attention to younger researchers who
are forming their own research groups as they represent the future of aging research in Sweden.
The table below summarizes our specific aims for year 2010 according to the six activity areas
that we consider a priority.

RESULTS

Activity area
Specific aims for 2010
Research


To publish at least 50 original articles in well known journals in the specific research field.

ACHIEVED
(82 articles published)



To continue high quality research as testified by different
bibliometric indexes such as Cf (2.31)

ACHIEVED

Education - Undergraduate - psychology program


To increase evaluation results both in the two Psychology
program courses at KI given by ARC: ―Cognitive
processes‖ and ―Developmental psychology and aging‖.

55

ACHIEVED
(Students have continued to
give very high overall ratings to both courses)
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RESULTS

Activity area
Specific aims for 2010
Education - graduate


PARTIALLY ACHIEVED

To register 4 new PhD students

(Two new students registered, and two on their way)


To conclude two PhD programs with dissertation

ACHIEVED
(Stefan Fors & Lina Keller)



To have two halftime examinations

ACHIEVED
(Indeed we had three halftime: Johanna Lovén, Francesca Mangialasche, Anna
Rieckmann)

National Graduate School for aging research




ACHIEVED

To organise:
- Weekly Seminars
- At least 4 International forums
- One intensive Course
To enlarge the network of PhD students in Aging research
with contacts at Umeå and Gothenburg Universities

ACHIEVED

Information


Annual report 2009

ACHIEVED



Open house 2010

ACHIEVED WITH DELAY
(open house April 6 2011)



Participation in two major conferences per sector

ACHIEVED

Economy


Applying to different foundations and EU research programs

Our aims for 2011 are similar.
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ACHIEVED
(Applied with success)

In collaboration with

Aging Research Center
Karolinska Institutet/Stockholm University
Gävlegatan 16
S-113 30 Stockholm
Phone: +46 8 690 58 00
Fax: + 46 8 690 59 54

www.ki-su-arc.se

