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Introduction 

In this document, we summarize the major activities carried out at ARC during the years 2007-2008. The 
document is integrated with five Appendices, which we refer to in the text.  

ARC was established in the year 2000 thanks to an initiative of FAS that announced a call for applications 
to promote multidisciplinary centers in aging research. In 2007, ARC won a second competition promoted 
by FAS and was granted basic financing of 10 million SEK per year for ten years.  

ARC is a multidisciplinary center in which both the medical university Karolinska Institutet (KI) and Stock-
holm University (SU) are collaborating. ARC is a physical center located close to both KI and SU campus. 
ARC shares premises with its closest collaborator, the Stockholm Gerontology Research Center (Äldre-
centrum; ÄC), supported by the City, the County Council and Public Health Organizations. 

 

1. Role of ARC at Karolinska Institutet (From KI President) 

Karolinska Institutet’s (KI) primary mission is to improve people’s health through research, education and 
information. The Aging Research Center (ARC) contributes to all three areas of KI’s mission. 

ARC´s research activities are involved in several of KI’s research profile areas: 1) prevention of morbidity 
and disability in old ages, as most of the research at ARC is based on longitudinal population-based stud-
ies; 2) neuroscience, as brain aging is one of the three major research areas at ARC; 3) caring sciences, 
as several studies from ARC focuses on institutionalization, formal and informal care; and 4) translational 
research as ARC carries out clinical studies on early detection of dementia within the population-based 
projects in collaboration with the Geriatric Clinic, Karolinska University Hospital. Furthermore, ARC is 
highly active on the national and international arena through multiple collaborations.  

ARC´s contributes to education at KI both at PhD and post doc levels. Researchers at ARC are responsi-
ble for a cognitive aging course within the new psychology program at KI, and for organising a National 
Graduate School on Aging Research since 2008.  

ARC´s contribution to information is organised in collaboration with Äldrecentrum (ÄC), which provides 
access to a well- established information system aimed at a non-scientific audience, by support of two 
employed scientific journalists. Recently, ÄC started a new center (the Swedish Dementia Center) spe-
cifically devoted to promoting education and information on dementia. 

Finally, ARC´s contribution to research and education at the Stockholm University (SU) concerns cogni-
tive functioning, aging, long term care, and family changes. Researchers in social gerontology and psy-
chology at ARC maintain ties primarily with the Department of Social Work in research on care of elderly 
and disabled people, and with the Department of Psychology, specifically on the Betula project. In addi-
tion, the work on health inequalities is carried out in collaboration with the FAS Centre for Health Equity 
Studies at SU. 

Process and criteria to select the center applicant. The Board of Research invited all department 
chairs at KI to submit suggestions for proposals of possible FAS centers. The proposals were evaluated 
by an evaluation group created by the Board of Research and led by the Dean of Research. Out of 
eleven proposals, the three strongest ones were identified and selected by the President (rector) for 
submission to FAS. To identify the strongest proposals, criteria set up by FAS were followed, and an 
evaluation of how the proposal would fit with the overall KI research strategies was made. 

1. Role of ARC at Karolinska Institutet (From KI President) 
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In 2006, ARC was already a well known center, both nationally and internationally, for its research in 
health trends and inequality, prevention of dementing disorders, and brain aging. By selecting ARC, KI 
prioritised a center of high quality research regarding a topic highly relevant from a scientific, clinical and 
public health perspective. 

The same procedure for reporting activities and budget applies to all Centers at KI. A yearly report, in-
cluding a plan for the upcoming year, is sent to the Board of Research. Some Centers also send this 
documentation to the Boards of Postgraduate Education and Education. The Boards of Research, Post-
graduate Education and Higher Education have been assigned a mandate to exercise quality control of 
research and education at KI by the President (rector) and the University Board. The yearly report from 
ARC is thus sent to the Board of research, reporting to SU is executed likewise. 

The activities carried out by ARC since 2000, and especially since 2007 with the new grant, have led to 
increased awareness and the attention of researchers towards aging research. Several new groups have 
started to implement projects specifically focused on the elderly person’s health. A major contribution 
regards new relevant aspects of polypharmacy. Researchers at ARC have developed and are now im-
plementing new guidelines for a better use of multiple drugs in the elderly people, and they have contrib-
uted to the creation of the new Swedish Prescribed Drug Register. Finally, multiple collaborations have 
been initiated on a national level through the participation of ARC in the Swedish Brain Power initiative.  

As already mentioned, ARC is responsible for a cognitive aging course within the new psychology pro-
gram, and for organising a National Graduate School on Aging Research. 
 
 
2. Organization and leadership    
ARC has followed the organizational plan as described in the application to FAS from 2006. This organi-
zation facilitates contacts and collaborations within and outside the center. The leadership and the or-
ganization plan are summarized in Figure 1 and 2, respectively. 

ARC is juridically a center within the KI administered by the Department of Neurobiology, Caring Sci-
ences 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 ad-
ministration of the center and compliance with the contract by the three major actors (FAS, KI and SU). 
The present board was formed in March 2007. During 2007-2008, the Board met four times per year and 
the ARC directors, and the coordinator reported on activities and economical issues. The board provided 
advice concerning organization and promotion.  

The responsibility for major 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 Com-
mittee, led by the ARC director (L Fratiglioni). The group has met regularly once a month, often with the 
participation of the ÄC director and the NVS Department chair. Daily decisions as well as decisions taken 
by the Steering Committee, actions regarding promotion, financing, economy, staff, and work environ-
ment are ensured by the Executive Group. This group consists of the scientific director (L Fratiglioni), 
nominated by the Board of Research-KI, the division head (M Parker) nominated by NVS Department 
chair; and the ÄC-ARC coordinator (E von Strauss), nominated in agreement with ÄC. During 2007-2008, 
the group met regularly every week. 

2. Organization and leadership 
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   Figure 1. Leadership at ARC  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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 imple-
mented by the Project groups that ensure the multidisciplinary collaboration among the three units. Usually, 
they are comprised of a senior researcher, one or two post-docs, 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, pro-
vides data to researchers upon request; and ensures quality and safety of the databases. The group is co-
ordinated by Eva von Strauss, in collaboration with ÄC. The administrative group consists of two persons.  

                                  Figure 2. Organisation at ARC    
 

 

 

 

 

 

 

 

 

 
 

3. The research program  
During the first two years, we have followed our plan outlined in the FAS application. We have completed the 
ongoing studies, started 12 of the 13 proposed projects, and implemented 4 new projects. We have also con-
tinued data collection in the five population-based studies, and maintained the already completed databases 
(see Appendix 2 and 3 for a more detailed description). Major achievements, current status and deviation 
from the original plan are reported in Table 1, followed by a summary of the major findings from the three 
basic research areas. References are listed in Appendix 1 and cited here with the number reported in the 
Appendix.

3. The research program 
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Table 1. Major achievements during 2007-2008 at ARC 

PROJECT/WORK PACKAGE STATUS COMMENTS 
SOCIAL AND PUBLIC HEALTH ASPECTS OF HUMAN AGING 
CURRENT RESEARCHERS IN THIS AREA: 4 seniors, 5 post doc, 9 PhD students 
Functioning and health 

Project 1. Health, multimorbidity, and disability: 
changes in a life-course perspective 

 
 

Project 2. Qualitative and quantitative aspects 
of formal and informal care 
 
 

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

Social and economic aspects 
Project 4. The role of the family in aging: impli-
cations for health and longevity 

 
 

Project 5. Economic aspects related to preven-
tion, treatment and care of the elderly 

 
Ongoing 
11 studies published / in press  
  3 PhD theses 
 
Ongoing 
  6 studies published / in press 
  2 PhD theses 
 
 
Ongoing 
16 studies published / in press 
  3 PhD theses 
 
 
Ongoing 
12 studies published / in press 
  1 study submitted 
 
Not yet implemented 

 
New data collection in SNAC-K, and-
CAIDE 
 
 
New data collection in SNAC-K and 
CAIDE 
 
 
 
New data collection in SNAC-K and 
CAIDE; 
Linkage to other national registers 
 
 
We have completed a project and 
started a new one within the same 
topic: “Social network, leisure activi-
ties and health”. 

HEALTH DIFFERENTIALS BETWEEN GROUPS AND OVER TIMES 
CURRENT RESEARCHERS IN THIS AREA: 4 seniors, 3 post doc, 4 PhD students 
Temporal health trends 

Project 6. Using different health indicators to 
understand health trends 
 
 

Health inequalities 
Project 7. Absolute and relative inequalities in 
health 

 
Gender differences in health and cognition  

Project 8. Biological and social determinants of 
gender differences in cognition, health, disabil-
ity and longevity 

 
Ongoing 
  6 studies published / in press 
  1 PhD theses 

 
 

Ongoing 
  4 studies published 

 
 

Ongoing 
  7 studies published / in press 
  1 PhD theses 

 
New data collection in SNAC-K 
 
 
 
 
New data collection in SNAC-K 
 
 
New data collection in SNAC-K, and 
BETULA 
 

BRAIN AGING 
CURRENT RESEARCHERS IN THIS AREA: 4 seniors, 3 post doc, 5 PhD students 
Primary prevention of dementia 

Project 9. The role of vascular risk factors to 
brain pathology and their association with cog-
nitive decline, disability and mortality 
 
 
Project 10. The importance of middle age risk 
factors in cognitive decline and dementia: a fo-
cus on incident cases 
 
 

Secondary prevention of dementia 
Project 11. New hypotheses to predict the 
transition from normal to pathological cognitive 
aging 
 
Project 12. Possible beneficial short and long 
run effects of cognitive training 
 

Brain imaging 
Project 13. An integrated view on aging, brain, 
and cognition 

 
Ongoing 
25 studies published / in press 
  8 studies submitted 
  1 PhD theses 

 
Ongoing 
12 studies published / in press 
  4 studies submitted 
  1 PhD theses 

 
 

Ongoing 
19 studies published / in press 
  1 study submitted 
 
Ongoing 
  5 studies published / in press 
  1 study submitted 

 
Ongoing. 
12 studies published / in press 
  7 studies submitted 
  1 PhD theses 

 
We have implemented 3 new projects: 
“reserve hypothesis”, “stress-
dementia”,  intervention study 
“FINGER” 
 
New data collection in SNAC-K and 
BETULA 
 
 
 
 
New data collection in SNAC-K 
 
 
 
 
 
 
 
New data collection in SNACK and 
BETULA 
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SOCIAL AND PUBLIC HEALTH ASPECTS OF HUMAN AGING- MAJOR FINDINGS  
The demographic transformations taking place worldwide affect several aspects of human life with reper-
cussions at the individual and societal level. In this regard, public health issues are of primary relevance. 
The health status of the population in the close 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 sec-
ondary preventive strategies for a 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 popu-
lation-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 pres-
ervation of functional independence, which can be influenced by biomedical as well as contextual factors. 
During 2007-08, we have reported that 26-50% of the 75+ old persons are affected by multimorbidity, 
depending on different definitions (2,7). The prevalence increased from 1992 to 2002 (59). Low education 
increases the risk of multimorbidity, suggesting that unhealthy behaviors linked to educational level or 
SES in early life may still play a role in the health status of the very old (2). Multimorbidity is strongly 
linked to disability and mortality, but a clear genetic influence in longevity remains with different effects in 
men and women (6,8,11). Heart failure and dementia are the most common chronic disorders, and the 
strongest determinants of disability and mortality (2,7). As a consequence of the increasing prevalence of 
chronic disorders and their co-occurrence, polypharmacy has become a common phenomenon, espe-
cially among persons with low socioeconomic position (24,32). Due to increased risk of adverse drug 
reactions and potentially serious drug-drug interactions, polipharmacy is strongly related to poorer quality 
of drug use (25-28). Moreover, a series of problematic issues have been identified which has led to the 
implementation of specific guidelines in clinical practice, and to the development of a computerized inter-
net-based model for drug utilization review, already evaluated in several counties in Sweden.  

The role of the family in an aging society has been addressed during the last two years. Examining the 
impact of social class and mobility on family contacts, we found that class stable non-manual families 
socialize less frequently than other families, even when they live relatively close; and that changes in 
class position have no effect on family contacts (3). Family contacts and other types of social support 
emerge as relevant sources of possible economic as well as psychological support for the elderly person 
(36, 45). Finally, family support is the essential part of informal care of old disabled persons and is 
strongly related to physical and cognitive functioning, indicating that informal care substitutes rather than 
complements formal care (13,14). 

HEALTH DIFFERENTIALS BETWEEN GROUPS AND OVER TIMES- MAJOR FINDINGS  
How has health changed in response to changing social conditions during the lifetime and to medical 
advances? Can we predict the health of future elderly cohorts? To answer these questions we have ex-
amined changes over time in prevalence of various health indicators in the population. Health improved 
from 1980 into the mid-1990s, after which change is mixed, with some indicators showing worse health 
(50). Mortality was postponed from 1992 and 2002, with the greatest change among men with very poor 
health. Further, we see increased prevalence of some chronic conditions and symptoms, mixed results in 
regard to functional limitations, and no change in activities of daily living (50). Although time trends in 
health are characterized by an increase in disease, elderly people’s ability to cope with daily activities has 
either improved or at least not worsened, maybe due to better medical management of the problems as 
well as environmental supports in daily living (48). 

Even at advanced ages, socioeconomic level is a strong determinant of health status. Individuals who 
had held lower socioeconomic positions were more likely to experience a range of health problems in old 
age, to be affected by multimorbidity, to have shorter survival, and to have a higher risk of inappropriate 
drug use (29, 32). This social gradient in health among 55+ old persons seems to persist over time (1992 
to 2002; 56). Further, even adverse social conditions during childhood are related to poorer cognitive 
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functioning in later life (46). Polypharmacy and potentially dangerous drug interactions were more preva-
lent among women (27). 

Throughout the lifespan, women perform better than men in some specific cognitive abilities such as ver-
bal episodic memory tasks, whereas men are favored in episodic memory tasks requiring visuospatial 
processing (61). In contrast to what is generally believed, there are no cognitive differences observed 
between premenopausal, perimenopausal, and postmenopausal groups of women, thus providing no 
support for the hypothesis that endogenous oestrogen production influences cognitive functioning (57). 
After age 60, women have more diseases than men, especially for those diseases that may affect mobil-
ity and functioning in the long run, but not survival (62). This pattern is confirmed also by an analysis over 
time (1992 to 2002; 56). Interestingly, women have more contacts with physicians, but they do not re-
ceive hospital care as often as men do (14). 

BRAIN AGING-MAJOR FINDINGS  
Cognitive functioning in normal aging. We seek to explain the enormous variability in performance that 
exists among older persons of the same age. Biological factors constitute a major class of independent 
variables to account for this late-life heterogeneity. Our recent work demonstrates the importance of de-
pressive symptoms (68) in shaping cognitive aging. We have also shown the imperative role of within-
person variability both as a marker of cognitive decline (66) and impending death (70). Further, social-
psychological factors, such as memory control beliefs, are related to cognitive functioning in aging (64). 
An intriguing finding is that variations in different genetic polymorphisms seem to have a larger impact on 
cognition in old age compared with early adulthood (72, 73) We have published several recent reviews on 
cognitive functioning in late life (178, 181, 182). 

Primary prevention of dementia. Around 24 million people have dementia in the world, with the number 
being projected to double every 20 years (161). The identification of risk and protective factors for de-
mentia is one of our major research lines exploring three hypotheses: vascular, reserve and stress hy-
potheses. Vascular factors, such as midlife hypertension, diabetes, obesity, and cerebrovascular disease, 
contribute to the development of dementia and Alzheimer’s disease (166-167). The risk of dementia is 
very high when diabetes occurs together with severe systolic hypertension and heart disease, and when 
diabetes starts at midlife rather than in late life (104). Even borderline diabetes is associated with an in-
creased risk of dementia (87). When we aggregate all relevant vascular risk in two major vascular risk 
profiles, a heavier burden of both cerebral atherosclerotic- and hypoperfusion-related vascular factors is 
associated with increasing dementia risk (110). Finally, we have previously reported that lifestyle factors 
in midlife affect the risk of dementia in late life. We have now broadened these analyses showing that 
high intake of polyunsaturated fatty acids and fish is associated with better global cognitive function (91), 
and that the independent and combined effect of vascular factors at midlife is more pronounced among 
genetically susceptible individuals (ApoE ε4 allele carriers) (100). 

The concept of brain reserve refers to the ability to tolerate age-related changes and disease-related 
pathology in the brain without developing clear clinical symptoms or signs (159). A considerable body of 
biological research has documented that a number of factors may contribute to this reserve allowing cog-
nitive function to be maintained in old ages. In a recent review, we suggest that intellectual challenges 
experienced across the whole life span as well as social activities may increase the brain reserve and be 
crucial for avoiding dementia symptoms in late life (159). We have confirmed the strong association be-
tween low education and increased risk of dementia, not affected by common genetic background 
(82,83). The increased risk due to low education may be modulated by other mental activities during the 
life span, such as the social and intellectual demands of individuals’ primary lifetime occupation (99).  

Stress has been suggested as possible mechanisms behind the association of dementia to social isola-
tion and depression (108). Prolonged stressful experiences from occupational life (low job control, high 
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job demands, and high job strain) may be related to an increased risk of cognitive disturbances, as 
shown in a recent study (107). It is known that individuals with personality traits such as neuroticism are 
more likely to experience stress leading to negative health consequences. We have recently shown that 
people with a calm and outgoing personality had a 50 percent lower risk of developing dementia com-
pared to those who were outgoing but prone to distress (103).  

Secondary prevention of dementia. Three different strategies have been implemented to identify possible 
secondary preventive actions against dementia: 1) to investigate occurrence and risk factors for cognitive 
impairment; 2) to identify predictors of progression from cognitive impairment to dementia; and 3) to diag-
nose dementia cases in early stages. Cognitive impairment is a common condition in the elderly popula-
tion, accounting for a prevalence of 30% after age 75. Current definitions, such as mild cognitive impair-
ment (MCI) are too restrictive to capture the whole spectrum of cognitive disturbances present in the gen-
eral population. Using a broader definition (Cognitive impairment non-dementia; CIND), the incidence 
approaches dementia rate when the underestimation due to selective dropout is taken into account (112). 
Cognitive deficits are observable up to ten years before a dementia diagnosis with a sharp decline in 
cognition more evident in the final three years (158). We have validated the use of such early distur-
bances as a predictive tool of incipient dementia in the general population and found that none of the 
proposed definitions has shown a sufficiently good predictivity at the community level (127). This is 
mostly due to the fact that cognitive impairment is a common condition in the elderly population and 
caused by multiple causes (118). Anxiety symptoms may be a reliable predictor of progression to demen-
tia (128).  

Although our possibility to identify preclinical AD cases is complicated by the fact that not all AD cases 
have a long prodromal phase (126), several interesting findings have emerged from our recent research 
such as the detection of similar preclinical periods in the two most common dementia diseases, Alz-
heimer´s disease and vascular dementia, (121, 162, 189). A key issue in our current work on the transi-
tion from normal aging to dementia is the time point at which accelerated decline occurs among preclini-
cal cases, and whether individual-difference variables within demographic, social, genetic, and biological 
domains influence this time point. 

Cognitive training. Our intervention research indicates that there is plasticity of working memory function-
ing in both young and old adults, although only the young persons showed transfer to untrained tasks. A 
neural basis for this transfer of learning has been identified by fMRI examination (135, 137). Another line 
of research takes a life-span approach comparing children, young, and old adults in strategy training (i.e., 
integrative imagery) for improving episodic memory (67, 133). Both old adults and children show reduced 
plasticity of episodic memory functioning. However, whereas the old are impaired in both strategic and 
associative operations, children exhibit deficits only in strategic operations. 

 

4. Collaboration  
 
National collaboration 
ARC’s closest collaborator is ÄC (Stockholm Gerontology Research Center), which is located in the same 
building and share with us the responsibilities of the Kungholmen Project and SNAC-K. ÄC is one of the 
promoters of Svenskt demenscentrum (Swedish Dementia Center; SDC), also located in the same build-
ing as ARC. In collaboration with SDC, ARC’s extensive research on dementia is communicated to de-
mentia care personnel, dementia patients, their relatives, and the general public. 

University Departments. ARC collaborates with numerous departments at KI: the Alzheimer´s center and 
the Geriatric Clinic, the Department of Medical Epidemiology and Biostatistics (the HARMONY study); the 
Institute of Environmental Medicine (environmental risk in aging); and the MR Center. At the Stockholm 

4. Collaboration 
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University, we have close collaboration with the Department of Psychology, the Center for Health Equity 
Studies (CHESS), the Department of Social Work, and The Swedish Institute for Social Research (SOFI). Out-
side Stockholm, close collaboration is established with the Department of Integrative Medical Biology, Umeå 
University (several projects with L Nyberg). At Gothenburg University we are carrying out genetic studies with the 
Department of Pharmacology, and prognostic dementia studies with the Psychology Department (Bo Johans-
son) 

National Institutions and Authorities. The group of researchers involved in drug utilization are closely col-
laborating with the National Board of Health and Welfare (incl. Centre for Epidemiology, EpC); the Swed-
ish Association of Local Authorities and Regions; the National Corporation of Swedish Pharmacies (Apo-
teket AB); the Stockholm Drug and Therapeutics Committée; the Network for Pharmacoepidemiology 
(NEPI); Stockholm County Council; and Gothenburg County Council. Several other commitments are 
regularly accomplished by the senior researchers at ARC in terms of counseling, writing guidelines, 
evaluation and assessment at both national and local level: see Appendix D for more information. 

International collaboration 
In Finland we have a long-standing collaboration with the National Public Health Institute, Helsinki, the 
Department of Neuroscience and Neurology, the University of Kuopio, for carrying out the  CAIDE Study 
(Cardiovascular Risk Factors, Aging and Dementia), and more recently to participate in the intervention 
study FINGER (see Appendix 3- New projects). One of our research scientists, C Qiu, is also closely 
working with National Public Health Institute of Helsinki within the frame of Future Leaders in Aging Re-
search in Europe (FLARE) projects. 

EU projects: C Lennartsson participates to the project “Monitoring and reporting of socio-economic differ-
ences in health in the European Union”; project leader Dr A Kunst and Prof JP Mackenbach, Erasmus 
Universiteit Rotterdam. L Fratiglioni and M Kivipelto are involved in the” European Collaboration on De-
mentia”, project leader Prof Jean George. 

Universities in Europe. Major collaborators of ARC in Europe are from Germany ( Max Planck Institute for 
Human Development, Berlin, where post doc Yvonne Brehmer runs another FLARE project) and from 
Italy (Department of Psychiatry, University of Bologna; Department of Geriatrics, University of Brescia, 
and Perugia, Department of Neurology, University of Palermo).  

Universities outside Europe. L Bäckman and his group has collaborated with the Department of Psychol-
ogy, University of Alberta, Edmonton, and the University of Victoria, in Canada for many years with ex-
changes of post-docs and senior researchers. All three sectors at ARC have intensive collaboration with 
the Department of Psychology, University of South Florida, Tampa, and the Andrus Gerontology Center, 
University of Southern California. In USA, C Qiu has established a regular collaboration with the NIA in 
Bethesda after a one-year postdoc (2006). Recent collaborations have been established in Japan with 
the Nihon Fukushi University, and in China with the First Teaching Hospital of Jining Medical College 
(JNMC).  

Guest researchers. During 2007-2008 we have had eight guest researchers visiting ARC: 3 from Italy, 3 
from the Netherlands and 2 from USA. In addition, Marti Parker was guest lecturer at University of Hei-
delberg, Germany in July 2007; Lars Bäckman made regular visits to the Max Planck Institute in Berlin 
(collaborative projects on dopamine and cognitive aging, and cognitive and neural plasticity in aging), and 
ChengXuan Qiu spent 3 months at the National Institute of Aging, NIH, USA (2008). 
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of research results  
As planned, we have continued to report our results within and beyond the scientific community.  

As communication strategy, ARC disseminates research results to the scientific community through tradi-
tional channels (publications and conference presentations), but has also developed numerous channels for 
communicating results to people working in the field of eldercare and the public at large. We see this as two-
way communication: we disperse our findings at the same time that we gather information about important 
challenges faced by elderly people, by personnel working in the field and in society in general. To commu-
nicate with the surrounding society, many of the activities at ARC are open to anyone interested. For 
example, the Thursday seminars, brainstorms, and the International Forums are open to the wider scientific 
community. We reach outside the scientific community through collaboration with ÄC and SDC, through 
reports to various agencies, lectures for health care providers and pensioners, and other forums described 
below. Finally, senior researchers at ARC participate in various governmental committees, e.g., Äldre-
boendedelegationen and Värdighetsutredningen (Housing for elderly and Dignity in care, Thorslund), So-
ciala rådet (Swedish Social Council, Fratiglioni), as well as in the ongoing work by the National Board of 
Health and Welfare in establishing national guidelines in care for elderly persons with dementia (Thorslund). 
In this way ARC gains insight into challenges at the national level and can influence policy. Regarding re-
sources for planning, carrying out and monitoring communication, we allow time for these activities 
and encourage doctoral students to participate at an early stage in their thesis work, as we view communi-
cation and dissemination as an integral part of our scientific responsibility. We contribute financially to the 
journal Äldre I Centrum. Finally, we have website plans:  ARC has its own website (www.ki‐su‐arc.se) with 
links from the KI website. The website includes recent and coming activities, annual activity reports, publica-
tion lists, summaries of PhD theses, and links to our databases, questionnaires and code books. We plan to 
develop, together with ÄC and SDC, a website that is directed more to the general public.  
 

During 2007-2008, ARC researchers have published in professional journals of gerontology, medicine, 
epidemiology, psychology, neuroscience, sociology, social work, and nursing. ARC researchers have con-
tributed reviews, commentaries, editorials, and chapters in handbooks and anthologies in Swedish and in-
ternational publications (see Appendix D). ARC researchers are on editorial boards and review manuscripts 
for several journals. Conferences are important for disseminating our results, keeping up to date with scien-
tific developments and to network with other researchers. ARC researchers have been invited speakers 
nationally and internationally on several occasions, and organized three conferences during 2007-08 (Bygg 
om ålderstrappan with Solstickan, MaxNet Aging and Brain Behavior).  

ARC researchers participate in numerous research networks. At KI: ARC is involved in the Neuroscience 
and Public and International Health Research Networks. At SU: ARC researchers (the social gerontology 
sector) are members of the ‘eldercare group’ at the Department of Social Work. In Sweden: ARC is actively 
involved in Swedish Brain Power, a network of dementia researchers promoting interdisciplinary collabora-
tion, where ARC scientists (L Fratiglioni and L Bäckman) head the epidemiology and psychology cores, 
respectively. M Parker participates in the Swedish Handicap Institute’s (Hjälpmedelsinstitutet) network for 
aging research and hosts their meetings. International: ARC has participated in: a) the MaxnetAging net-
work; b) the European Alzheimer Disease Consortium; c) the International Network of Ageing in Public 
Health (INOPA); d) two international networks of researchers studying health trends in the population: the 
International Network on Health Expectancy and the Disability Process (REVES, Parker) and the 5 Country 
Oldest-Old Project which studies nonagenarians and centenarians (Parker, Thorslund).  

Teaching activities (seminars, International forum, brain storming) can be seen also as a part of the com-
munication: for details see the evaluation form of the National Graduate School for Aging Research at ARC. 
We are also actively involved in the new psychology program at KI, being in charge of the teaching in the 
cognitive psychology/neuroscience course. 

5. Communication/dissemination of research results 



  Activity Report / ARC 2007-2008 
 

 10

Beyond 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 
(von Strauss, Larsson, Fratiglioni, Thorslund, Bäckman). For more details see Appendix 1. 

 
Further information and future plans 
 

In summary, these last two years at ARC have been exceptionally productive in terms of relevant findings, 
number of publications in top-level journals, implementation of new projects, new collaborations, interna-
tional contacts and external project grants. We have started a new graduate school on aging research (see 
separate evaluation), contributed greatly to the new program at KI for psychologists, and have supported the 
new information center for dementia (SDC) promoted by The National Bureau of Health and Social Services. 
We have been able to accomplish all these tasks as ARC was already established since year 2000 when we 
received the first grant from FAS. During 2000-2006, the FAS grant has been used to build a multidiscipli-
nary center in which the medical university KI and SU are collaborating.  

During 2007-08, we have continued with the same organization and leadership, and we have expanded our 
research and educational activities thanks to the increased FAS grant and related matching funds from KI 
and SU. This increase has allowed us to recruit more senior researchers (two research scientists-Miia 
Kivipelto and H Fisher; two other positions announced) and to increase our infrastructure (one administrative 
person, a database manager, and halftime statistician). Moreover, the senior researchers have been able to 
expand the budget from external research agencies to cover salaries for post docs, PhD students, technical 
staff, and research costs. Finally, we have received a major contribution from ÄC for the population-based 
studies. It is worth mentioning that the annual budget at ARC during 2007-08 is around 30 M (including also 
the estimated contribution in kind by ÄC). This means that we have been able to triple the basic grant re-
ceived by FAS 2007-2008.  

For the future years, we plan to continue all the ongoing projects and to strengthen the research groups al-
ready active at ARC. The first aim is to maintain the same quality level as during these first years. However, 
we also hope to have the possibility to expand our scientific activity by implementing new research lines, still 
maintaining our priority in quantitative, longitudinal research. An additional objective is to continue to attract 
talented doctoral students and postdocs by providing a challenging and creative research environment. Col-
laboration with researchers at other institutions in Sweden and abroad will continue to represent an indispen-
sable source of new energy, ideas, and methods. This will also lead to a continuous exchange of young and 
more senior researchers, which is necessary to maintain an internationally competitive edge in our respective 
areas. The flow of guest researchers at ARC will continue to contribute to a stimulating atmosphere.  

Future costs also seems well covered at least in terms of external grants and government subsidy from KI 
that should increase proportionally to our activities (see appendix B). We will use this extrasupport to con-
solidate our technical staff by recruiting a scientific secretary expert in communication. The FAS grant 
should be revised due to the increase of the salaries (was not taken into account in the budget in the appli-
cation; estimated around 300 tsek per year) and increased cost of the premises due to the increased num-
ber of the researchers (premises cost for 2009 will be around 2 M with an increase of 600 tsek). We are also 
planning to recruit a senior research expert in demography, who would fit very well in our multidisciplinary 
group (estimated cost of 700 tsek per year). For those reasons, we are asking for a 15% increase of the 
FAS grant, which is required to continue the successful direction ARC has taken over the past few years. 

6. Further information and future plans 
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7. Economy 
The basic grant from FAS covers the infrastructural costs and salaries for senior researchers. Grants and 
resources from KI, SU and Äldrecentrum are used to maintain and update our large databases, and par-
tially to provide salaries for post docs and PhD students. Specific research grants from national research 
councils as well as other foundations cover the costs of staff, researchers at different levels, and materi-
als necessary to carry out all our projects. The total budget for the two years was  58 143 000 SEK. 
 

 

Budget 2007-2008 
 

                                   Income                                                  Costs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
List of Financiers 
Abu Dhabi Foundations 

Academy of Finland 

Alzheimer Association, USA 

Alzheimer Foundation Sweden 

Apoteket AB  

Center for Gender Medicine, KI 

Centre for Health Care Science, KI 

EU 7th frame work larger collaborative project grant 

Foundation for Geriatric Diseases, KI 

Fredrik and Ingrid Thuring Foundation 

Funds of Karolinska Institutet 

Gamla Tjänarinnor Foundation 

Gun and Bertil Stohne Foundation 

Juho Vainio Säätiö 

King Gustav V and Queen Victoria Foundation 

Loo and Hans Osterman Foundation 

 

 

National Board of Health and Welfare 

Order of St John in Sweden 

Ragnhild and Einar Lundströms Memory 

SADF Foundation 

Solstickan Foundation 

Stockholm City Council 

Suomen Kultuurirahasto 

Swedish Association of Health Professionals 

Swedish Brain Power 

Swedish Council for Working Life and Social Research 

(FAS) 

Swedish Foundation for International Cooperation in 

The Swedish Society of Medicine 

Research and Higher Education (STINT 

Swedish Research Council (VR) 

Vårdal Institute 

SU contribution 
in direct funds Premises 

Administration 

Research 

Infrastructure and 
current costs 

Overhead Basic Grant 
from FAS

Other external 
contributions 

KI & SU contribu-
tion in kind 

KI contribution 
in direct funds 

Project specific grants 

7. Economy 
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  ARC Publications 
 

 

 
 
Publications: 

157 Original contributions in peer-reviewed journals: 
95 published 
40 in press 
22 submitted 

13 Reviews 

  3 Books 

27 Book chapters 

10 Reports 

13 PhD Theses 

 

 
Note: 

All articles already in press 2006, but published 2007 have been marked with a star (13 
original papers and one review article).  

Not all journals report the date of submission. Moreover, due to the fact that ARC already 
existed 2006, we cannot trace those articles submitted 2006, but accepted and published 
2007 (same affiliation).  
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ORIGINAL CONTRIBUTIONS IN PEER-REVIEWED JOURNALS 

 

SOCIAL AND PUBLIC HEALTH ASPECTS OF HUMAN AGING 

Health, multimorbility and disability 

1. Ahacic K, Kennison R, Thorslund M. Trends in smoking in Sweden from 1968 to 2002: age, 
period and cohort patterns. Prev Med. 2008;46(6):558-64. 

2. Marengoni A, Karp A, Winblad B, Fratiglioni L. Prevalence of chronic diseases and 
multimorbidity in the old population: differential distribution by age, gender and socio-
economic status. Am J Pub Health. 2008;98(7):1198-200. 

3. Marengoni A, Winblad B, Fratiglioni L. Response letter to: “Effect of in utero and early-life 
conditions on adult health and disease” by Gluckman et al. NEJM. 2008;359(14):1523. 

4. Rana A, Lundborg C, Wahlin A, Ahmed S, Kabir Z. The impact of health education in 
managing self-reported arthritis-related illness among elderly persons in rural Bangladesh. 
Health Educ Res. 2008;23(1):94-105. 

5. Westerbotn M, Hillerås P, Fastbom J, Agüero-Torres H. Pain reporting by very old Swedish 
community dwellers: the role of cognition and function. Aging Clin Exp Res. 2008;20(1):40-
46. 

6. Agahi N, Parker MG. Leisure activities and mortality: does gender matter? J Aging Health. 
(in press) 

7. Marengoni A, Rizzuto D, Wang HX, Winblad B, Fratiglioni L. Patterns of chronic 
multimorbidity in the elderly population. J Am Geriatr Soc. (in press) 

8. Marengoni A, von Strauss E, Rizzuto D, Winblad B, Fratiglioni L. The impact of chronic 
multimorbidity and disability on functional decline and survival in elderly persons. A 
community-based, longitudinal study. JIM. (in press) 

9. Rana AK, Wahlin Å, Stålsby Lundborg C, Kabir ZN. Impact of health education on health-
related quality of life among elderly persons: results from a community-based intervention 
study in rural Bangladesh. Health Promot Int. (in press) 

10. Rana AK, Wahlin Å, Streatfield PK, Kabir ZN. The association of bone and joint diseases 
with health-related quality of life among elderly people: a population-based cross-sectional 
study in rural Bangladesh. Ageing Soc. (in press) 

11. Rosvall L, Rizzuto D, Wang HX, Winblad B, Graff C, Fratiglioni L . APOE related mortality: 
effect of dementia, cardiovascular disease and gender. Neurobiol Aging. (in press) 

 

Formal and informal care 

12. *Måvall L, Thorslund M. Does day care also provide care for the caregiver? Arch Gerontol 
Geriatr. 2007;45(2):137-50.  

13. Nordberg G, Wimo A, Jönsson L, Kåreholt I, Sjölund BM, Lagergren M, et al. Time use and 
costs of institutionalised elderly persons with or without dementia. Int J Geriatr Psychiatry. 
2007;22(7):639-48. 

14. Larsson K, Kåreholt I, Thorslund M. Care utilisation in the last years of life in relation to age 
and time to death; results from a Swedish urban population of the oldest old. Eur J Ageing. 
2008;5(4):349-57.  

15. Marengoni A, Agüero-Torres H, Timpini AL, Cossi S, Fratiglioni L. Rehabilitation and 
nursing home admission after hospitalization in acute geriatric patients. J Am Med Dir 
Assoc. 2008;9(4):265-70. 

16. Lagergren M, Kurube N, Parker M. A comparison of long-term care recipients in Japan and 
Sweden. Hallym Int J Aging HIJA. (in press) 
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17. Lagergren M, Kurube N, Parker M. Provision of long-term care in relation to needs - a 
comparison of Japan and Sweden. Hallym Int J Aging HIJA. (in press) 

 

Pharmacoepidemiology 

18. Bergman A, Olsson J, Carlsten A, Waern M, Fastbom J. Evaluation of the quality of drug 
therapy among elderly patients in nursing homes. Scand J Prim Health Care. 2007;25(1):9-
14. 

19. Haider SI, Johnell K, Thorslund M, Fastbom J. Trends in polypharmacy and potential drug-
drug interactions across educational groups in elderly patients in Sweden for the period 
1992 - 2002. Int J Clin Pharmacol Ther. 2007;45(12):643-53. 

20. Johnell K, Fastbom J, Rosen M, Leimanis A. Inappropriate drug use in the elderly: a 
nationwide register-based study. Ann Pharmacother. 2007;41(7):1243-8. 

21. Johnell K, Fastbom J, Rosen M, Leimanis A. Läkemedelsanvändningen hos äldre brister i 
kvalitet. Analys utifrån nationella läkemedelsregistret visar regionala skillnader. 
Läkartidningen. 2007;104:2158-62. 

22. Johnell K, Klarin I. The relationship between number of drugs and potential drug-drug 
interactions in the elderly: a study of over 600 000 elderly patients from the Swedish 
prescribed drug register. Drug Saf. 2007;30:911-8. 

23. Haider SI, Johnell K, Ringbäck Weitoft G, Thorslund M, Fastbom J. Patient educational  
level and use of newly marketed drugs: a register-based study of over 600,000 older 
people. Eur J Clin Pharmacol. 2008;64(12):1215-22.  

24. Haider SI, Johnell K, Thorslund M, Fastbom J. Analysis of the association between 
polypharmacy and socioeconomic position among elderly aged >/=77 years in Sweden. 
Clin Ther. 2008;30(2):419-27. 

25. Johnell K, Fastbom J. Concomitant use of gastroprotective drugs among elderly 
NSAID/COX-2 selective inhibitor users: a nationwide register-based study. Clin Drug 
Investig. 2008;28(11):687-95. 

26. Johnell K, Fastbom J. Concurrent use of anticholinergic drugs and cholinesterase 
inhibitors: register-based study of over 700 000 elderly patients. Drugs Aging. 
2008;25(10):871-7. 

27. Johnell K, Fastbom J. Multi-dose drug dispensing and inappropriate drug use: A nationwide 
register-based study of over 700,000 elderly. Scand J Prim Health Care. 2008;26(2):86-91. 

28. Johnell K, Fastbom J. The association between use of cardiovascular drugs and 
antidepressants: a nationwide register-based study. Eur J Clin Pharmacol. 
2008;64(11):1119-24. 

29. Johnell K, Weitoft GR, Fastbom J. Education and use of dementia drugs: a register-based 
study of over 600,000 older people. Dement Geriatr Cogn Disord. 2008;25(1):54-9. 

30. Westerbotn M, Fahlström E, Fastbom J, Agüero-Torres H, Hillerås P. How do older people 
experience their management of medicines? J Clin Nurs. 2008;17(5A):106-15. 

31. Haider SI, Johnell K, Ringbäck Weitoft G, Thorslund M, Fastbom J. Patient educational 
level and use of newly marketed drugs: a register-based study of over 600,000 older 
people. Eur J Clin Pharmacol. 2008. (in press) 

32. Haider SI, Johnell K, Ringbäck Weitoft G, Thorslund M, Fastbom J. The influence of 
educational level on polypharmacy and inappropriate drug use: a register-based study of 
over 600,000 older people. J Am Geriatr Soc. (in press) 

33. Johnell K, Fastbom J. The use of benzodiazepines and related drugs amongst older people 
in Sweden. Int J Geriatr Psychiatry. (in press) 
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Social and economic aspects 

34. Ekman M, Berg J, Wimo A, Jönsson L, McBurney C. Health utilities in mild cognitive 
impairment and dementia: a population study in Sweden. Int J Geriatr Psychiatry. 
2007;22(7):649-55. 

35. Kåreholt I, Gatz M, Lennartsson C, Parker MG. Different leisure time activities and 
cognition in average 23 years later-results based on Swedish national random samples. 
Gerontologist. 2007;47;553. 

36. Östberg V, Lennartsson C. Getting by with a little help: the importance of various types of 
social support for health problems. Scand J Public Health. 2007;35(2):197-204. 

37. Wimo A, Jönsson L. Winblad B. An estimate of the total worldwide societal costs of 
dementia in 2005. Alzheimers Dement. 2007;3(2):81-91. 

38. Wimo A, Nordberg G. Validity and reliability of assessments of time. Comparisons of direct 
observations and estimates of time by the use of the RUD (Resource Utilization in 
Dementia)-instrument. Arch Gerontol Geriatr. 2007;44(1):71-81. 

39. Wimo A, Norlund A. Commentary on ”Health economics and the value of therapy in 
Alzheimer´s disease”: cost-effectiveness studies. Alzheimers Dement. 2007;3(3):157-61. 

40. Wimo A, Norlund A. Cost–effectiveness of treatments for Alzheimer’s dementia. Value 
Health. 2007;7(1):83-90. 

41. Wimo A. Clinical and economic outcomes--friend or foe? Int Psychogeriatr. 
2007;19(3):497-507. 

42. Agahi N, Parker MG. Leisure activities and mortality: does gender matter? J Aging Health. 
2008;20(7):855-81. 

43. Fors, S, Lennartsson C. Social mobility, geographical proximity and intergenerational family 
contact in Sweden. Ageing and Society 2008,  28:253-270 

44. Paillard-Borg S, Wang HX, Winblad B, Fratiglioni L. Pattern of participation in leisure 
activities among older people in relation to their health conditions and contextual factors:  
a survey in a Swedish urban area. Ageing Soc. (in press) 

45. Lennartsson C, Silverstein M, Fritzell J. Time-for-money exchanges between older and 
younger generations in Swedish families. J Family Issues. (in press) 

46. Fors S, Lennartsson C, Lundberg O. Childhood living conditions, socioeconomic position in 
adulthood, and cognition in later life – exploring the associations. (submitted) 

 

HEALTH DIFFERENTIAL 

Health trends 

47. *Ahacic K, Kåreholt I, Thorslund M, Parker MG. Relationships between symptoms, physical 
capacity and activity limitations in 1992 and 2002. Aging Clin Exp Res. 2007;19(3):187-93. 

48. *Parker MG, Thorslund M. Health trends in the elderly population: getting better and getting 
worse. Gerontologist. 2007;47(2):150–8. 

49. Ahacic K, Thorslund M. Changes in dental status and dental care utilization in the Swedish 
population over three decades: age, period, or cohort effects? Community Dent Oral 
Epidemiol. 2008;36(2):118-27. 

50. Parker MG, Schön P, Lagergren M, Thorslund M. Functional ability in the elderly in the 
Swedish population from 1980 to 2005. Eur J Ageing. 2008;5:299-309. 

51. Ahacic K, Kenningson R, Thorslund M. Trends in smoking in Sweden from 1968 to 2002: 
Age, period, and cohort patterns. Prev Med. 2008. (in press) 

52. Batljan I, Thorslund M. Population aging: the effect of change in educational composition. 
Eur J Ageing. 2008. (in press) 
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Health inequalities 

53. Ahacic K, Parker MG, Thorslund M. Aging in disguise: age, period and cohort effects in 
mobility and edentulousness over three decades. Eur J Ageing. 2007;4:83-91. 

54. Larsson K. The social situation of older people. Int J Soc Welfare. 2007;16:203-218. 

55. Trygged S, Kåreholt I. Återgång i arbete bland yngre strokepatienter – effekter av 
socioekonomisk position. Socialmedicinsk tidskrift. 2007;6:504-10. 

56. Fors S, Lennartsson C, Lundberg O. Health inequalities among older adults in Sweden 
1991-2002. European Journal of Public Health. 2008; 18: 138-143. 

 

Gender differences 

57. *Herlitz A, Thilers P, Habib R. Endogenous estrogen is not associated with cognitive 
performance before, during, and following menopause. Menopause. 2007;14(3pt1):425-31. 

58. Lövdén M, Herlitz A, Schellenbach M, Grossman-Hutter B, Krüger A, Lindenberger U. 
Quantitative and qualitative sex differences in spatial navigation. Scand J Psychol. 
2007;48(5):353-8. 

59. Rehnman J, Herlitz A. Women recognize more faces than men do. Acta Psychol. 
2007;124(3):344-55. 

60. *Thilers P, MacDonald SWS, Herlitz A. Sex differences in cognition: the role of 
handedness. Physiol Behav. 2007;92(1-2):105-9. 

61. Herlitz A, Rehnman J. Sex differences in episodic memory. Curr Dir Psychol Sci. 
2008;17:52-6. 

62. von Strauss E, Parker MG, Fratiglioni L. Gender differences in health and functioning in a 
population aged 60+ years: data from the SNAC-Kungsholmen Project. Gend Med. 
2008;5(3):325. 

63. Schön P, Parker MG. Sex differences in health in 1992 and 2002 among very old Swedes. 
Journal of Population Ageing. (in press) 

 

BRAIN AGING 

Cognitive functioning in normal aging 

64. Bielak AA, Hultsch DF, Levy-Ajzenkopf J, MacDonald SWS, Hunter MA, Strauss E. Short-
term changes in general and memory-specific control beliefs and their relationship to 
cognition in younger and older adults. Int J Aging Hum Devel. 2007;65(1):53-71. 

65. *De Frias CM, Bunce D, Wahlin A, Adolfsson R, Sleegers K, Cruts M, et al. Cholesterol 
and triglycerides moderate the effect of apolipoprotein E on memory functioning in older 
adults. J Gerontol B Psychol Sci Soc Sci. 2007;62(2):112-8. 

66. Dixon RA, Garrett DD, Lentz TL, MacDonald SWS, Strauss E, Hultsch DF. Neurocognitive 
markers of cognitive impairment: exploring the roles of speed and inconsistency.  
Neuropsychology. 2007;21(3):381-99. 

67. Brehmer Y, Li SC, Straube B, Stoll G, von Oertzen T, Mueller V, et al. Comparing memory 
skill maintenance across the lifespan: preservation in adults, increases in children. Psychol 
Aging. 2008;23(2):227-38. 

68. Livner Å, Berger AK, Karlsson S, Bäckman L. Differential effects of depressive symptoms 
on prospective and retrospective memory in old age. J Clin Exp Neuropsychol. 
2008;30:272-9. 

69. MacDonald SW, Nyberg L, Sandblom J, Fischer H, Bäckman L. Increased response-time 
variability is associated with reduced inferior parietal activation during episodic recognition 
in aging. J Cogn Neurosci. 2008;20(5):779-86. 

70. MacDonald SWS, Hultsch DF, Dixon RA. Predicting impending death: inconsistency in 
speed is a selective and early marker. Psychol Aging. 2008;23(3):595-607. 
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71. Müller V, Brehmer Y, von Oertzen T, Li SC, Lindenberger U. Electrophysiological 
correlates of selective attention: a lifespan comparison. BMC Neurosci. 2008;9:18. 

72. Nagel I, Chicherio C, Li SC, von Oertzen T, Sander T, Villringer A, et al. Human aging 
magnifies genetic effects on executive functioning and working memory. Front Hum 
Neurosci. 2008;2:1-8. 

73. Lindenberger U, Nagel I, Chicherio C, Li SC, Heekeren HR, Bäckman L. Age-related 
decline in brain resources magnifies genetic effects on cognitive functioning. Front 
Neurosci. (in press) 

74. MacDonald SWM, Li SC, Bäckman L. Neural underpinnings of cognitive variability. Psychol 
Aging. (in press) 

75. Nyberg L, Dahlin E, Stigsdotter Neely A, Bäckman L. Neural correlates of variable working-
memory load across adult age and skill: dissociative patterns within the fronto-parietal 
network. Scand J Psychol. (in press) 

76. Li SC, Lindenberger U, Chicherio C, von Oertzen T, Nagel I, Gaus V, et al. COMT 
genotype affects processing fluctuation and evidence accumulation in perceptual decision 
making. Psychol Sci. (submitted) 

77. Livner Å, Wahlin Å, Bäckman L. Thyroid-stimulating hormone and prospective memory 
functioning. Psychoneuroendocrinology. (submitted) 

78. Maitland S, Nyberg L, Bäckman L, Nilsson LG, Adolfsson R. On the structure of 
personality: are there separate temperament and character factors. Person Ind Diff. 
(submitted). 

79. Werheid K, Gruno M, Kathmann N, Fischer H, Winblad B. Biased recognition of emotional 
faces in late adulthood. Psychol Aging. (submitted) 

 

Primary prevention of dementia 

80. Andel R, Kåreholt I, Parker MG, Thorslund M, Gatz M. Complexity of primary lifetime 
occupation and cognition in advanced old age. J Aging Health. 2007;19(3):397–415. 

81. Björk BF, Katzov H, Kehoe P, Fratiglioni L, Winblad B, Prince JA, et al. Positive association 
between risk for late-onset Alzheimer disease and genetic variation in IDE. Neurobiol 
Aging.  2007;28(9):1374-80. 

82. Gatz M, Mortimer JA, Fratiglioni L, Johansson B, Berg S, Andel R, et al. Accounting for the 
relationship between low education and dementia: a twin study. Physiol Behav. 2007;92(1-
2):232-7. 

83. *Ngandu T, von Strauss E, Helkala EL, Winblad B, Nissinen A, Tuomilehto J, et al. 
Education and dementia: what lies behind the association? Neurology. 2007;69(14):1442-
50. 

84. Rovio S, Kåreholt I, Viitanen M, Winblad B, Tuomilehto J, Soininen H, et al. Work-related 
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85. *Solomon A, Kåreholt I, Ngandu T, Winblad B, Nissinen A, Tuomilehto J, et al. Serum total 
cholesterol changes from midlife to late-life and the level of late-life cognitive functioning: a 
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Miia Kivipelto 
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PHD THESES 
 

2007 

1. Batljan I. Demographics and future needs for public long term care and services among 
the elderly in Sweden. The need for planning. Stockholm University. 

2. Beckman Gyllenstrand A. Medication management and patient compliance in old age. 
Karolinska Institutet. 

3. Ferdous T. Prevalence of malnutrition and determinants of nutritional status among elderly 
people. Karolinska Institutet. (licentiate) 

4. Nordberg G. Formal and informal care in an urban and a rural elderly population. Who? 
When? What? Karolinska Institutet. 

5. Rehnman J. The role of gender in face recognition. Stockholm University. 

6. Westerbotn M. Drug use among the very old living in ordinary households. Aspects on 
well-being, cognitive and functional ability. Karolinska Institutet. 

 

2008 

7. Agahi N. Leisure in late life. Patterns of participation and relationship with health. 
Karolinska Institutet. 

8. Gavazzeni J. Age differences in arousal, perception of affective pictures, and emotional 
memoty enhancement. Stockholm University. 

9. Haider SI. Socioeconomic differences in drug use among older people. Trends, 
polypharmacy, quality and new drugs. Karolinska Institutet. 

10. Marengoni A. Prevalence and impact of chronic diseases and multimorbidity in the aging 
population. A clinical and epidemiological approach. Karolinska Institutet.  

11. Meinow B. Capturing health in the elderly population. Complex health problems, mortality, 
and the allocation of home-help services. Stockholm University. 

12. Rovio S. The effect of physical activity and other lifestyle factors on dementia, Alzheimer’s 
disease and structural brain changes. Karolinska Institutet. 

13. Xu WL. Diabetes mellitus and the risk of dementia: a population-based study. Karolinska 
Institutet. 

 

2009 (planned) 

14. Livner Å. Prospective and retrospective memory in normal and pathological aging. 
Karolinska Institutet. 

15. Paillard-Borg S. Psychosocial factors in relation to old age and dementia: focus on leisure 
activities. Karolinska Institutet. 

16. Thilers P. The association between steroid hormones and cognitive performance in 
adulthood. Karolinska Institutet. 
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Data bases at ARC 
 
Most of our studies use three large longitudinal databases that started before ARC (The Kungsholmen Project, SWEDOLD, and the Betula Project). In 
addition, five new databases have been created during the last years. Below follows a summary of the available databases. 
 

Continuation of projects started before ARC 

  PROJECT AND WEBSITE 
 Project leader 

DESCRIPTION 2007-2008 

  The Kungsholmen Project 
  www.kungsholmenproject.se 
  Bengt Winblad 
 

A cohort of 2,368 persons, who were 75+ years old living in a 
central area in Stockholm, was clinically examined at five 
occasions during 1987-2000. 

In 1995, the project expanded to include a rural population 
(Nordanstig). At baseline, 919 people aged 75+ years 
participated. 

The project has gathered a 12-year long database and offers 
information on aging from a multidisciplinary perspective. Until 
the end of 2008, the project has led to 44 PhD theses. 

 

 

Hospital registers and death certificates to 
verify cause of death are continuously being 
collected. 

Much of the research during the past years 
has been using data from this project. 

  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, n≈550) 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 code book has been published including the 
questionnaire and frequencies for most 
variables. 

A new data collection in 2010 has been 
planned. 



FAS Evaluation / ARC 2007-2008                                           Appendix 2 
 

 

New data bases created during 2000-2006 

  PROJECT AND WEBSITE 
 Project leader 

DESCRIPTION 2007-2008 

  SNAC-K population study 
  www.snac.org 
  Laura Fratiglioni 
 
 

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). In addition, 302 Electro-
Encephalography (EEG) examinations. 

 

 

First follow-up of the younger cohort, 66-78 
years, and second follow-up of the older 
cohort (see left column) started in March 2007 
and will end in 2010. Also, a new cohort of 81-
year-olds was included in 2007. 

A code book can be downloaded from the 
home page. 

  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 552 
persons underwent structural MRI and diffusion tensor imaging. 

 

 

 

For the diffusion tensor imaging analysis, 
collaboration has recently started with the 
University of Minnesota (Professor Kelvin 
Lim). Following this sample longitudinally will 
result in a unique data set on brain-behaviour 
relations in aging. 

First studies 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 of old people. The study 
encompasses all persons 65+ years that have home care or 
receive long-term home health care or rehabilitation; 3,582 
persons have been investigated. 

 

 

The data collection consists of continuous 
recording of provision of public care and 
services for persons over 65 years. Until the 
end of 2008 5,268 individuals have been 
registered. 
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Other major collaborative projects 

  PROJECT AND WEBSITE 
 Project leader 

DESCRIPTION 2007-2008 

  CAIDE 
  www.uku.fi/caide 
  Miia Kivipelto 

 

The CAIDE study (Cardiovascular Risk Factors, Aging and 
Dementia) is a joint collaboration with the National Public Health 
Institute, 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 re-examination in 
1998. Assessments of vascular risk factors and health behaviour 
were carried out 11-26 years prior to the re-examination. 
Altogether 1,449 people participated. 

 

The second follow-up was completed 2008. 

  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 at 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. 

The fourth follow-up was carried out during 2003 to 2005. 
Several articles have been published on how memory 
functioning and health status change in adulthood and aging. 

 

In 2008 the 5th follow-up started and all 
subjects are offered to participate in 
neuroimaging examination. 

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

 
 
 

We are part of the steering group of one of the largest twin 
studies on dementia in the world (HARMONY). HARMONY is an 
international collaboration involving the department of Medical 
Epidemiology and Biostatics 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. Of these, 620 persons 
received a diagnosis of dementia. 

Linkage with death certificates and hospital 
registers are completed 2007-2008. 
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MAJOR FINDINGS BY PROJECT 
 
REFERENCES ARE LISTED IN APPENDIX D AND CITED HERE WITH NUMBER AS REPORTED IN THE APPENDIX. 
 

Project 1. Health, multimorbidity, and disability: changes in a life-course perspective 

Due to the aging of the population, the absolute number of subjects affected by age-related diseases is 
expected to increase as well as their coexistence - the so-called multimorbidity. Using data from the 
Kungsholmen Project, a longitudinal (1987-2000) population-based study on 75+ year-old persons, living in 
Stockholm, Sweden, who were clinically re-examined every three years, Marengoni et al, 2008, have 
examined prevalence, distribution and patterns of chronic multimorbidity in the old population, and its impact 
on disability, functional decline and mortality (23, 78). Cardiovascular and mental diseases emerge as the 
most common chronic disorders in the 75+ old populations, and 50% of the subjects are affected by more 
than 2 diseases (multimorbidity). Advanced age, female gender, and lower education are independently 
associated with more than 50% higher occurrence of multimorbidity. Unhealthy behaviours linked to 
educational level or SES in early life seem still play a role in the health status of the very old (2). Heart failure 
and visual impairments are the diseases with the highest comorbidity, and heart failure occurs very rarely 
without any comorbidity. Five clusters of chronic conditions occur more frequently, three of which could be 
interpreted as circulatory, cardiopulmonary, and mental clusters (7). The last tow clusters included only one 
disease (diabetes and malignancy) together with their consequences. The number of chronic conditions 
incrementally increases the risk of functional decline during a follow-up period of three years: the relative risk 
(RR) increased from 1.5 in subjects with one disease to 8.0 in persons with more than four diseases. 
However, multimorbidity does not affect survival in a similar dramatic way as mortality risk was increased 
more by the concurrent disability rather than number of diseases. Further the concurrent disability amplifies 
the effect of multimorbidity on future functional decline (8).  

Meinow et al, 2008, used a different definition of multimorbidity that requires severe problems in two of 
the following three dimensions: mobility, cognition and communication, and diseases and symptoms. 
Using two samples from the Swedish population in 1992 and 2002, prevalence figures for multimorbidity 
increased from 19 % to 26 % during this time (Meinow, PhD thesis, SU 2008). When survival status was 
assessed in a 4-year follow-up for both periods, mortality rates were lower in 2002 compared to 1992 and 
most of the decrease was among people with complex health problems, particularly men.  

It is well known that longevity is strongly related to genetic background. For that reason, we have 
assessed the effect on survival of a gene, APOE, known to increase the risk of mental as well as 
cardiovascular diseases. An increased mortality risk of 22% in APOE ε4-carriers was detected; whereas 
a 28% decreased mortality risk was shown in ε2ε3-carriers compared to ε3ε3-carriers. The adjustment for 
ischemic heart- and cerebrovascular disease did not change the risk in ε4- or ε2-carriers. Dementia 
accounted for the majority of the increased risk due to ε4, but the protective effect of ε2 remained. Both 
effects of ε4 and ε2 were strongly modified by gender. A 49% elevated risk for death in men was related 
to ε4, and a 36% decreased risk for ε2-carriers was found in women, suggesting a different role of the 
APOE alleles in survival by gender in old age (11). 
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Project 2. Qualitative and quantitative aspects of formal and informal care  

Informal and formal care was examined using the RUD (Resource Utilization in Dementia) instrument. The 
amount of informal care is much greater than formal care and also greater among demented than non-
demented. The ratio between demented and non-demented persons is 10:1 for formal care and 14.5:1 for 
informal care, respectively. Regression analyses show a clear association between the number of hours of 
informal and formal care and cognitive decline although this pattern is much stronger for informal than formal 
care, indicating that informal care substitutes rather than complements formal care. (13). 

 

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

We have performed several studies using our newly developed computerised method for analysing drug 
use in the elderly based on the nationwide Swedish Prescribed Drug Register (SPDR) (20, 25-29, 31-33). 
In many of them drug use data were linked to medical and socioeconomic data from registers at the 
Swedish National Board of Health and Welfare and Statistics Sweden. Some of these studies were 
included in a thesis showing more extensive polypharmacy and poorer quality of drug use in elderly with 
low socioeconomic position (Haider I, PhD thesis, KI 2008). Other findings from our studies on SPDR 
were: increased risk of inappropriate drug use with increasing age and female gender (20), a strong 
relationship between number of prescribed drugs and potentially serious drug-drug interactions in elderly 
(22), poorer quality of drug use in elderly receiving drugs through multi dose (27), higher use in elderly 
taking cholinesterase inhibitors, of drugs  which may counteract their effects (26), increased probability of 
use of dementia drugs in patients with high education (29),  inadequate use of gastroprotective drugs to 
elderly NSAID users (25), an association between antidepressant use and use of some beta-blockers in 
the elderly (28) and increased probability of use of older anxiolytics and hypnotics with higher age and 
female gender (33). 

During 2008 we have also developed a computerised method for examining the association between 
drug use and health outcomes using case-crossover analysis. This work, in collaboration with 
researchers at the Division of Social Medicine, KI (Johan Hallqvist and Jette Möller), will hopefully provide 
means of detecting possible adverse drug reactions, linking nationwide data from the SPDR and inpatient 
register. The first studies are planned for 2009. 

The scientific work has led also to implementation of our findings in the clinical practice in form of several 
reports promoted by the National Board of Health and Welfare and Swedish Association of Local 
Authorities and Regions, among others the yearly “Lägesrapport” (205,209) and  “Öppna jämförelser” 
(206). Further, we have developed a computerised internet-based model for drug utilisation reviews, 
using pharmacological expert support at distance. During 2008 this model has been tested in general 
practice (16 wards) in southern Stockholm (Hemma-DAKS), in collaboration with Clinical Pharmacology, 
Karolinska Hospital. The model has also been evaluated in the county of Västra Götaland and 
Västernorrland where it will now be implemented in routine practice. 

 

Project 4. The role of the family in aging: implications for health and longevity 

A study examines family transfers of both money and time across adult generations. Parents’ economic 
and structural position along with effectual solidarity seems to affect the propensity of parents to provide 
downward financial transfers to adult children (45). We also suggest that the economic and family 
position of children and the parent-child relationship will be associated with downward (financial) 
transfers. Further we examined “reciprocity” in terms of time-for-money exchanges between generations - 
that older adults exchange financial transfer for time-consuming services and interactions from children. 
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The findings indicate that parents tend to provide economic transfers to children with whom they have more 
frequent social contact and that these time investments pay off for children who were of higher social class 
origins (45). The results give no support for gender-specific patterns with regard to the effect of social 
contact with children on the propensity of parents to make transfers. However, the findings indicate a 
gender-specific pattern in the association between parent’s social class and financial support (45).  

Of special interest is the impact that parents’ and children’s social class has on intergenerational 
geographical proximity and contact. The result showed that those in or retired from non-manual 
occupations were less likely than manual workers to live close and to have family contact more than once 
a week. We found no evidence that change in class position, upward nor downward, had any effect on 
family contacts. Rather, class stable non-manual families socialize less frequently than other families, 
even when they live relatively close. The results suggest that familial class-cohesiveness is a stronger 
determinant of inter-generational family contacts than social mobility (43). 

Another study examines the overall and relative importance of various types of social support for a range 
of health problems in a general population. The findings showed that almost all adults have a social 
network were different kind of social support are generated. The availability of economic support was 
important relative to other support resources (or of similar importance), irrespective of marital status, 
social class and own economic situation. The associations hold when earlier health status was controlled 
for. Having someone to talk to about personal problems and having someone for company is also 
relevant (36). 

 
Project 5. Economic aspects related to prevention, treatment and care of the elderly.  
Not yet implemented 

 

Project 6. Using different health indicators to understand health trends  

Because the population is aging and because needs for medical care and social services are high among 
elderly people, it is important to try to understand health--and potential needs--in the elderly population. 
How has health changed in response to changing social conditions during the lifetime and to medical 
advances? Can we with any surety predict the health of coming elderly cohorts? Our work in the area has 
included analyses of the SWEOLD and ULF national data sets to examine the changes over time of 
prevalence of various health indicators in the elderly Swedish population. In short, we see increased 
prevalence of some chronic conditions and symptoms, mixed results in regard to functional limitations, 
and no change in activities of daily living (48). We conclude that trends are different for different health 
indicators. Results suggest that later cohorts of elderly people may have more health problems, but are 
better able to manage daily life despite problems. This could be due to better medical management of the 
problems as well as environmental supports for daily living (48, 50).  
In the SWEOLD we examined change in objective tests of lung function (peak-flow) and physical function 
(e.g., strength, range of motion), both of which showed a worsening between 1992 and 2002 (controlling 
for age). With the ULF data, we could follow the population from 1980 to 2005. Most of the improvement 
seen in, e.g., mobility, occurred during the 1980s and into the early 1990s. Trends after 1995 show either 
no change or worsening of health problems (50). An analysis of gender differences showed that trends 
differ for men and women for some health indicators (63).  

Our review of international literature in the area showed similar results in other countries. U.S. studies 
have also seen an increase in disease at the same time that elderly people’s ability to cope with daily 
activities has either improved or at least not worsened. However, it is difficult to compare studies since 
methodologies differ greatly; particularly the health indicator used differs between studies (48). 
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Project 7. Absolute and relative inequalities in health  

International and national research on socioeconomic differences in health has consistently shown a 
social gradient in morbidity and mortality. Individuals with lower socioeconomic positions tend to have 
poorer health and die at younger ages. In a national study of health inequalities between 1968 and 2000 
the results showed that manual workers, women and people born outside Sweden reported more health 
problems than others; these inequalities were still present in the end of the last decennium (177).  

Another study was conducted in order to: (i) explore health inequalities, in several health domains among 
older adults aged 55 and older in Sweden, and (ii) to analyze whether any changes in such health 
inequalities had occurred between 1991/1992 and 2000/2002.The results revealed substantial gaps in 
the prevalence of ill health depending on sex and social class. Women had more health problems than 
men, and manual workers reported higher levels of health problems than non-manuals. Moreover, these 
inequalities seem to have remained constant and unaffected by the general increase in ill health that has 
been observed in these groups over the last decade (56).  

Research on health inequalities has further shown that exposures to adverse living conditions during 
different periods of the life course affect health in later life. Thus, a study was conducted in order to 
explore the associations between childhood living conditions (economic as well as social) and 
socioeconomic position in adulthood on cognitive function in later life. The results showed independent 
associations between conflicts in the household during childhood, father’s social class, education, own 
social class in adulthood and cognitive status in later life. Exposure to conflict during childhood, having a 
father classified as a manual worker, low education and/or being classified as a manual worker in 
adulthood were all associated with lower levels of cognitive functioning in old age. However, there 
seemed to be no modifying effect of adult socioeconomic position on the association between childhood 
conditions and cognition in later life. This suggests the importance of childhood living conditions in 
maintaining cognitive function even in late life (Fors, Lennartsson & Lundberg, ongoing study). 

 

Project 8. Biological and social determinants of gender differences in cognition, health, disability 

and longevity 

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. A review (61) summarizing sex 
differences in episodic memory showed that women perform better than men in verbal episodic memory 
tasks throughout the lifespan. The female advantage in episodic memory is restricted to right-handed 
persons, possibly reflecting differential brain organization in left-handed and ambidextrous individuals 
(60). In contrast, episodic memory tasks requiring visuospatial processing result in differences favouring 
men. For example, men use spatial-relational learning strategies more than women during navigation in 
the environment, which may contribute to the male superiority in this cognitive domain (58). There are 
also sex differences favouring women on episodic memory tasks requiring both verbal and visuospatial 
processing and on face recognitions tasks. Thus, there may be a small, general episodic memory 
advantage for women --an advantage that can increase due to the superiority of women in verbal 
production. In contrast to what is generally believed, there are no cognitive differences observed between 
premenopausal, perimenopausal, and postmenopausal groups of women, thus providing no support for 
the hypothesis that endogenous oestrogen production influences cognitive functioning (57).  

A study on gender differences in health and functioning showed a low prevalence of morbidity and 
disability in the ages 60-84 years, followed by a steep increase with increasing age after 84. Gender 
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differences were evident after age 84 for cognition and after age 90 for disability. Women have more 
diseases than men in all age groups, especially for those diseases that may affect mobility and 
functioning in the long run, but not survival (62). Gender differences in health have been analyzed also 
over time (1992 to 2002). In general, women had higher prevalence rates for most indicators of health 
problems. Over time, women had great increases in hypertension and poor lung function, and men had 
greater increases in poor self-reported health (SRH) and myocardial infarction (MI). The gender ‘gap’ in 
health narrowed for poor SRH and widened for MI (63). 

A recent project at ARC focuses on gender differences in care utilization, both medical care and social 
services. Preliminary analyses show that while women have more contact with physicians, they do not 
receive hospital care as often as men. Women are also less likely to have had dental care during the past 
year (49). A recent doctoral thesis examined also polypharmacy (use of five or more drugs) by gender. 
Polypharmacy and potentially dangerous drug interactions were more prevalent among women (Haider I, 
PhD thesis, KI 2008).  

Since women generally live longer than men, they are more likely to live alone in later life which may 
influence their economical and health status. We have studied older men and women’s economic 
resources in relation to health and mortality. The findings showed that older women have a worse 
economic situation and worse health than older men. Economical differences exist between 
married/cohabiting women and women living alone. There is also an association between income and 
health. People in higher income groups have better health and better physical function than people in 
lower income groups. Roughly, the empirical evidence suggests that marriage benefits men more than 
women in terms of health but it benefits women more in terms of economic resources. While economic 
resources are important for health, other factors are therefore more central for women for preserving 
health and functional abilities in old age (180). 

 

Project 9. The role of vascular risk factors to brain pathology and their association with cognitive 
decline, disability and mortality 

In a study conducted in collaboration with the University of Bologna, we confirm the relevant contribution 
of stroke to cognitive disturbances of the elderly. In particular, stroke emerged as a strong risk factor for 
dementia among younger-old and higher educated subjects, suggesting that a stroke event may 
anticipate the onset of dementia by about ten years, possibly by accelerating the progression from 
cognitive impairment to dementia (114).  

Using data from the Kungsholmen Project, we have explored the association of late-life Body Mass Index 
(BMI) and diabetes with dementia development. Subjects with BMI ≥25 kg/m2 had a lower risk of 
developing dementia compared to subjects with BMI 20-24.9, even when BMI was assessed six-nine 
years before dementia diagnosis. Severe BMI loss was related to an increased risk of dementia in the 
subsequent three years. These findings suggest that overweight in late-life is not a risk factor for 
dementia, and BMI loss may be a marker of incipient dementia (89). Regarding the association diabetes-
dementia, we found that even borderline diabetes (defined as blood glucose of 7.8-11.0 mmol/l) is 
associated with an increased risk of AD, and the risk effect is independent of vascular factors and future 
development of frank diabetes (87). In addition, borderline diabetes may interact with severe systolic 
hypertension to multiply the risk of AD. The association between diabetes and an increased risk of 
dementia, AD and VaD was confirmed in twins. The risk effect was stronger in patients with diabetes 
onset at midlife than in patients with diabetes onset in late life. Paired analysis showed that genetic and 
environmental factors in early life might account for the association between late life diabetes and 
dementia, but could not explain the midlife diabetes-dementia association (104). Finally, a positive 
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association between risk for late-onset AD and genetic variation in IDE has been detected, confirming the 
role of diabetes in dementia (81).. 

In previous studies from the Kungsholmen Project, we had identified high systolic pressure, low diastolic 
pressure, low pulse pressure, diabetes and prediabetes, stroke, and heart failure as relevant risk factors 
for dementia, AD, or both (160). In a recent study we have verified the independent as well as combined 
effect of these vascular factors on dementia by aggregating the factors in two risk profiles based on two 
major biological mechanisms: the atherosclerotic and hypoperfusion hypothesis. All components of the 
two vascular profiles were significantly or marginally associated with an increased risk of dementia or AD. 
The dementia risk was increased with increasing scores of atherosclerotic and hypoperfusion profile in a 
dose-response manner; subjects with an atherosclerotic or hypoperfusion profile score ≥2 had 
approximately twofold increased risk for dementia and AD. There was no evidence of statistical 
interaction between vascular profiles and use of blood pressure lowering drugs and APOE genotype 
(110). 

 

Project 10. The importance of middle age risk factors in cognitive decline and dementia: a focus 
on incident cases  

Using data from the CAIDE study, we have the opportunity to verify the role midlife vascular risk factors 
on the development of dementia in late life. Specifically we have examined fat intake, serum cholesterol 
and physical activities.  

We have previously reported that midlife fat intake affects the risk of dementia, and we have now 
reported that abundant saturated fat intake from milk products and spreads at midlife is associated with 
poorer global cognitive function and with an increased risk of MCI later in life. On the contrary, high intake 
of polyunsaturated fatty acids and fish is associated with better global cognitive function and semantic 
memory (91). Serum total cholesterol levels decline more rapidly during 21 years of follow-up among 
those who develop dementia and mild cognitive impairment later in life compared to persons with normal 
cognition. Thus, cholesterol-dementia relationship seems to be bidirectional; high midlife total cholesterol 
is a risk factor for subsequent cognitive impairment and dementia/AD, but serum cholesterol levels may 
later reflect ongoing pathological processes in the brain and may represent a risk marker for late-life 
cognitive impairment and dementia/AD. We have also found that high midlife BMI and cholesterol 
increase the risk of not only AD but also Parkinson’s disease; these findings suggest common 
pathological mechanisms and pathways behind these neurodegenerative disorders (92).  

Midlife leisure time physical activity has already been reported as possible protective factor against 
dementia and AD later in life. We have now broadened these analyses to include also working related 
physical activity. Neither occupational nor commuting physical activity at midlife is associated with the risk 
of dementia or AD later in life. Duration and intensity of physical activity may play a role, but the lack of 
the effect may also be partly due to residual confounding (84). In a magnetic resonance imaging (MRI) 
sub-study (n=91) from the CAIDE cohort, midlife leisure time physical activity is associated with larger 
cerebral grey matter and total brain volumes later in life. However, physical activity does not influence 
white matter lesions in MRI. Thus, the putative protective effect of leisure time physical activity may not 
be totally conferred through vascular factors, but several pathways may be involved (e.g. brain plasticity) 
(102). 
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Finally, we have also found that the effects of lifestyle related factors in midlife (i.e. physical inactivity, 
dietary fat intake, alcohol drinking, smoking), and the composite effect of them were all more pronounced 
among the ApoE ε4 allele carriers (100). The ApoE ε4 carriers may be more vulnerable to environmental 
factors, and thus, lifestyle interventions may modify dementia risk particularly among the genetically 
susceptible individuals.   

 

Project 11. New hypotheses to predict the transition from normal to pathological cognitive aging  

First, in our general work on cognitive functioning in late life, we seek to describe and explain the 
enormous 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, to diagnose dementia cases in a earlier 
stages. A major empirical source is our longitudinal, population-based studies, the Kungsholmen Project 
and the SNACK project, and medical/biological factors constitute a major class of independent variables 
to account for late-life heterogeneity in cognition.   

 

Cognitive functioning in normal aging. A major empirical source is our longitudinal, population-based 
studies, the KungsholmenPsroject and the SNACK project, and medical/biological factors constitute a 
major class of independent variables to account for late-life heterogeneity in cognition.  Our recent work 
has demonstrated the importance of depressive symptoms (68) in shaping cognitive aging. Another 
important finding is that Alzheimer´s disease and vascular dementia appear to affect both retrospective 
and prospective memory similarly, despite etiological differences (130). Other research has examined 
psychophysiological arousal during picture encoding (142) and brain activity during emotional processing 
in psychopathts (150). We have also shown the imperative role of within-person variability both as a 
marker of cognitive decline (66) and impending death (70). Further, social-psychological factors, such as 
memory control beliefs, are related to cognitive functioning in aging (64). 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 (72, 73). We are also involved in cross-sectional comparisons regarding 
health and cognition (129), and we have published several recent reviews on cognitive functioning in late 
adulthood (178, 181, 182). 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. In so doing, 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. 

Cognitive impairment is a common condition in the elderly population. Within the Kungsholmen Project we 
estimate prevalence figures for different forms of mild cognitive impairment (MCI). The prevalence of MCI-
amnestic, MCI-multidomains, and MCI-single-nonmemory equal to 2.1%, 1.8%, and 7.2%, respectively. 
When applying modified definitions for MCI-amnestic and MCI-multidomains, the occurrence almost 
doubled. In addition 7% of the population had impairment on a global cognitive task but performed at normal 
levels on all other domain-specific tests (127). These findings suggest that the current definitions of MCI are 
too restrictive to capture the whole spectrum of cognitive disturbances present in the general population. 
Using a broader definition (Cognitive impairment non-dementia; CIND), the incidence approaches dementia 
rates when the underestimation due to selective dropout is taken into account (122).  
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In the Kungsholmen Project, we investigated the role of potential risk factors in the development of CIND. 
Information on risk factors was collected at baseline and clustered according to four research hypotheses 
(frailty, vascular, neuropsychiatric, and social hypothesis), each representing a possible pathophysiological 
mechanism of CIND. After multiple adjustments, including adjustment for the development of AD at the 6-
year follow-up, risk factors for CIND were hip fracture, polypharmacy, and psychoses. These results confirm 
that not only the AD-type neurodegenerative process, but also neuropsychiatry and frailty-related factors 
may induce cognitive impairment in non demented elderly persons (118). Finally, in a cohort of elderly 
women, metabolic syndrome, high serum CRP, and increased carotid intima-media thickness at baseline 
were found associated with increased risk of cognitive impairment during 12 years of follow-up (117). 

When analysing the progression of MCI to dementia, we found that two-thirds of MCI-multidomains, but 
only half of MCI-amnestic progress to AD.  However, even participants who did not fulfil MCI criteria but 
had global cognitive deficits, had a nine-fold risk of AD (127). The predictive validity of mild cognitive 
impairment for identifying future Alzheimer’s disease cases may be improved in the presence of anxiety 
symptoms. Psychiatric symptoms occurr more frequently in persons with MCI-amnestic and MCI-
multidomains  than in cognitively intact elderly; 83.3% of persons with both MCI and anxiety symptoms 
developed Alzheimer’s disease over follow-up compared to 6.1% of cognitively intact persons, and 40.9% 
persons who had MCI without anxiety. Among persons with MCI, the three-year risk of progressing to 
Alzheimer’s disease almost doubled with each anxiety symptom. Conversely, among cognitively intact 
subjects, only symptoms of depressive mood were related to Alzheimer’s disease development, 
suggesting mood-related depressive symptoms (dysphoria, suicidal ideation etc.,) in preclinical 
Alzheimer’s disease might be related to the neuropathological mechanism, as they appear preclinically 
both in persons with and without mild cognitive impairment (119) 

Although our possibility to identify preclinical AD cases is complicated by the fact that not all AD cases 
have a long prodromal phase (126), several interesting findings have emerged from our recent research 
on early detection of dementia. First, we have substantiated and extended the finding that the two most 
common dementia diseases, Alzheimer´s disease and vascular dementia, have long and similar 
preclinical periods during which cognitive impairment is detectable (121, 162, 189). The fact that the two 
dementia disorders result in similar cognitive deficits years before diagnosis, despite etiological 
differences, may reflect the fact that higher-order cognition (e.g., episodic memory, executive functioning) 
draws on a widespread network of brain regions in which alterations at any site may cause similar 
functional impairments. A second key finding is that the so-called terminal-decline phenomenon – 
accelerated cognitive decline in close proximity to death – is largely attributable to preclinical dementia. 
This observation is sensible, given that (a) both impending death and prodromal dementia are associated 
with lowered cognitive performance, and (b) preclinical dementia is associated with an increased 
mortality risk (125, 162). The pattern of decline during the past few years before dementia diagnosis 
appears to be curvilinear. Specifically, we have found that persons who will go on to develop dementia 
exhibit lower cognitive performance 6-7 years before diagnosis, although precipitous decline is noted only 
2-3 years pre diagnosis (121). Perhaps the human brain has the ability to counteract slowly occurring 
changes (e.g., accumulation of amyloid plaques and neurofibrillary tangles, inflammatory processes) up 
until a time point beyond which compensatory processes are no longer possible. Finally, although 
alterations in vitamin B12 and folic acid are known to affect cognition in normal aging, such alterations 
play a minimal role for cognitive functioning in preclinical dementia (129). These findings likely reflect the 
fact that dementia diseases make people more cognitively similar – the pathological processes may 
absorb the systematic variance, leaving little room for individual-difference variables such as vitamin B 
status to exert an influence on cognitive performance. 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 individual-difference variables within demographic, social, genetic, and biological 
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domains influence such 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. We also 
investigate whether the identification of persons at risk of developing dementia can be improved by 
including markers from different domains (e.g., cognitive, clinical, biological, social).  

 

Project 12. Possible beneficial short and long run effects of cognitive training  

Our 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 (135, 136). 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 (137). A single-case study 
using a slightly different approach to working-memory training shows that, in addition to striatal changes 
post training, also neocortical areas may be affected by this type of intervention. Another line of research 
takes a life-span approach comparing children, young, and old adults in strategy training (i.e., integrative 
imagery) for improving episodic memory. This work indicates that both old adults and children show 
reduced plasticity of episodic memory functioning. However, whereas the old are impaired in both 
strategic and associative operations, children exhibit deficits only in strategic operations (133). Again, 
these patterns of deficits in early and late life are maintained at follow-up testing several months later 
(67). 

In our current cognitive intervention research, we are extending the results of Dahlin et al (2008, in press) 
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. Second, in collaboration with the Max Planck Institute in Berlin, we 
examine the neural correlates of the patterns of intervention-related behavioral changes observed by 
Brehmer et al (67, 133). 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. 

 

Project 13. 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, SPECT) work to determine various dopamine 
(DA) biomarkers in the brain across the adult life span. Previous research suggests that medial-temporal 
(e.g., amygdala) regions are less important to emotional processing in old compared to young adults, 
whereas neocortical (e.g., frontal) regions are more important. However, these patterns are little affected 
by sex (139). A new finding is that persons who are more variable in reaction times (RTs) during 
recognition memory not only perform more poorly, but also show reduced activity in parietal cortex and 
hippocampus (146). Further, we have demonstrated age-related differences in the relationship between 
working-memory (WM) load and the magnitude of the BOLD signal in neocortex, suggesting aging-
related capacity constraints in WM (147). Our DA research reveals that there is a functional 
compartmentalization in human striatum, such that the ventral striatum if particularly critical to episodic 
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memory, whereas associative and sensorimotor striatum are more generally implicated in cognition (141). 
We have also shown moderate relationships between extrastriatal DA D2 markers and intraindividual 
variability (IIV) in RT, with those who are more variable having lower receptor densities (146). The 
literature on neural correlates of IIV was scrutinized in a forthcoming review. We have also conducted 
one of the first studies linking DA markers to the BOLD signal during cognitive performance (147). In that 
study, we found a sizable relationship between a SPECT-derived striatal D2 marker and frontal BOLD 
signal during updating of long-term memory representations.  

Our ongoing brain-imaging research proceeds along several lines. First, we have just 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 PET-derived 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 neuromodulationthorugh blood flow to actual cognitive performance in early and late 
adulthood. 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. Finally, within 
the SNACK Project, we have collected structural MRI data on a subsample of 552 persons. A major 
objective is to determine how vascular risk factors and genetic predisposition determine changes in grey- 
and white matter integrity across time, and how such changes influence cognitive performance. 

 
 
 
 
NEW PROJECTS 

Four new projects have been added to our research plan. One is related to the major research area of 
social aspects and public health, the other three to brain aging-prevention of the dementias. One is an 
intervention study that will start in Finland 2009. 

 

1. Leisure time activities, social network and health.  

Since 2000, several researchers at ARC have investigated the relation between an active life at 
advanced age and the risk of dementia (for a review see Fratiglioni et al, Lancet Neurology 2004). This 
research line has now been expanded by examining the effect of participation in leisure activity at both 
late and middle life on health in general. 

Using data from the Kungsholmen Project, we found that pattern of participation in leisure activities in 75+ 
old subjects is associated to multiple factors. In spite of the advanced age, the majority of the population 
was active as 70% of them participated in at least one activity. Reading (19%) was the most individual 
activity, and mental activities (43%) the most popular type of activity. Older age, women, people with low 
education, poor or limited social network, as well as with mental disorders and physical limitation, were 
less engaged in at least one activity. Contextual factors and health related factors were differently related 
to the five activity types. The recognition of these factors is essential in order to facilitate, through suitable 
facilities and program, an active lifestyle to the older population (44) 
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Using the SWEOLD data base, we could relate the leisure participation at midlife to mental and physical 
health in late life. SWEOLD follow individuals over time, from the first time they were interviewed in the 
Level of Living Survey (LNU) in 1968, when most of the participants were middle-aged. Controlling for 
age, sex, follow-up-time, mobility problems, depression and psychological problems, and several SES 
indicators (e.g., education, occupation, father’s SES), there was a significant association between 
cognition in old age and political, mental, and socio-cultural activities on average 23 years earlier. 
Physical activities have a significant association with cognition only among women. The association 
between leisure activities and mortality showed decreasing mortality risk with increasing leisure 
participation among both men and women (65 years and older) during a 12-year follow-up. Women 
seemed to benefit most from participation in social activities such as organizational activities and study 
circles. Men seemed to benefit from solitary activities such as gardening and hobby activities. Results 
showed that current leisure participation was more strongly associated with survival than earlier 
participation. (42). 

 

2. Prevention of the dementias: Brain reserve hypothesis 

Already since 2000, the brain reserve hypothesis has been one of he major research lines at ARC. 
During the last two years we have had the opportunity to expand our work by using a new database 
(HARMONY), and by examining the relevance of early life cognitive abilities as well as mental stimulation 
at work. 

Using data from the twin study HARMONY, the strong association between low education and increased 
risk of dementia was confirmed, and that association persisted even after adjustment for common genetic 
background. These findings suggest that effect of education is likely to be due to non-genetic related 
factors, that can increase the brain reserve (82). Higher level of education was associated with a reduced 
risk of dementia even after adjustments for a large scale of potential confounding factors (SES, vascular 
and lifestyle related) also in the CAIDE study. Higher educated persons may have a greater cognitive 
reserve that can postpone the clinical manifestation of dementia. Unhealthy lifestyles may independently 
contribute to the depletion of this reserve or directly influence the underlying pathologic processes (83).  

In a first study from the HARMONY project, an analysis of work complexity, i.e., the social and intellectual 
demands of individuals’ primary lifetime occupation, showed that high complexity correlated with higher 
MMSE scores late in life.  The correlation remained significant after the addition of several socioeconomic 
covariates in the model (80). A successive study from the Kungsholmen Project aimed to explore the 
association between work complexity factors at midlife and dementia risk in late life, under the hypothesis 
that high work complexity may modulate the increased dementia risk due to low education (99). A 
reduced dementia risk was associated with complexity of work with both data and with people. Further, 
the highest degrees of complexity of work with data that involves analyzing, coordinating, and 
synthesizing data were associated with decreased dementia risk even among lower educated subjects. 

Finally, we have just recently started a study on childhood cognitive in relation to dementia. Indeed, there 
is a cumulative evidence that in uterus and early-life conditions may be very relevant to aging in general, 
and cognitive aging particularly (3). In order to examine whether the increased risk of dementia in 
individuals with low levels of education and mental activity is direct or moderated by childhood cognitive 
ability, we have initiated a new data collection, in which we are collecting archival school marks from 
individuals participating in the Kungsholmen project. Possessing school marks at grade three, which are 
associated with intelligence, we will be able to examine whether childhood cognitive ability affects the risk 
of dementia, but also whether later education, work complexity, and activity level modify the relationship. 
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3. Prevention of the dementias: stress hypothesis 

Previous studies from the literate 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. 

From the Kungsholmen Project we have shown that elderly who are inactive, feel sad and lonely, and 
simultaneously have a limited/poor social network had fivefold increased risk of dementia after an 
average of 6 years follow up, compared to persons reporting none of these factors (108). So far little is 
known about what may explain these associations. Stress has been suggested as one of the possible 
mechanisms. 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 (107) 

Finally, it is well known that individuals with personality traits such as neuroticism more easily experience 
stress associated with negative consequences on their health. This higher susceptibility to stress may 
increase the risk of negative health outcomes also in elderly persons. In the Kungsholmen Project we 
have information on personality traits and lifestyle for a group of 506 non-demented indiduals, 75 years or 
older. The personality questions identify individuals prone to distress (neuroticism) and need for 
stimulation (extraversion). Those prone to distress were more likely to be emotionally unstable, negative, 
easily nervous or upset and have a fight-or-flight response to minor problems. In contrast, the non-
stressed individuals were calm and self-satisfied, whereas the outgoing persons were sociable, active, 
and optimistic. The study found that people who were socially isolated or inactive but non-stressed had a 
50 percent lower risk of developing dementia compared with people who were isolated and prone to 
distress. The dementia risk was also 50 percent lower for people who were outgoing and non-stressed 
compared to those who were outgoing but prone to distress (103). 

In summary, it is reasonable to hypothesize that psychosocial stress experienced in late life and in mid-
life may increase the risk of cognitive disturbances and dementia. For that reason we have started a new 
data collection to test this hypothesis, including both objective and subjective measures of stress. 

 

4. 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 
Public Health Institute, 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. 
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Information outside the scientific community 

Information about the research and activities at ARC are provided to health care providers, politicians and 
the general public through several sources, such as Journalist seminars, the magazine Elderly in Focus 
(Äldre i Centrum), and via our website. 

Journalist seminars 
Journalists are invited journalists to meet with one of our research leaders for two hours; e.g. in April 
2007 Laura Fratiglioni spoke on the topic “Which are the most common diseases in the elderly 
population, and how is the elderly care prepared for them?” Organiser: Inger Raune 

Media 
Information about our research has been provided to the public on several occasions through the media 
(TV, newspapers and magazines). See some examples on page 4. 

Website 
Our website can be reached via www.ki-su-arc.se, and includes Activity Reports and Annual Reports for 
each year, and can be printed as PDF-files. The website also includes links to our longitudinal studies, 
with information on design, code books, publications etc. 

 

Kick-off meeting with all four sites of the national SNAC-study 
On January 25-26 2007, all four sites of the national SNAC- study got together for a kick-off meeting at 
Skepparholmen conference center outside Stockholm. Two days of meetings, shared experiences and 
fun! 
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Magazine 
Inger Raune, Chief Editor of the magazine Äldre i Centrum/ ("The Elderly in Focus") was awarded two 
prises during 2007 in recognition of her outstanding contribution to the field of aging and the elderly: the 
Swedish Gerontology Society’s 2007 Gerontology Prize and the Solstickan Foundation Prize, with the 
motivation “through her magazine she has created a bridge between research and practice, inspiring 
deeper reflection and debate”. 

 
Inger Raune receives the Solstickepriset 2007 from 

the hand of Princess Christina 

 
 
 
The King and Queen visit the House of Aging Research 
On February 6th 2008, the Swedish King Carl XVI Gustaf and Queen Silvia visited the House of Aging 
Research to learn more about aging and care of the elderly. They spent a total of four hours listening to 
researchers at ARC presenting facts on healthy aging, prevention of dementia and cognition. 
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The KI and SU presidents visit ARC 
On November 17th 2008, the presidents of KI, Harriet Wallberg Henriksson, and SU, Kåre Bremer, were 
invited to learn more about the activities at ARC. We had some good discussions as well as a tour 
around the House meeting with some of the researchers and students. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Activity Reports 
Each year an Activity Report is produced that summarises the activities at ARC including personnel, 
research and major findings, education, collaboration, information, social events, economy, and future 
plans. The Report is distributed to the ARC Board, and sent to central administration at KI and SU. 
 
 
New Logo type 
In autumn 2008 a new ARC logo was introduced. This was followed by new letter heads, envelopes and 
business cards. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Brochures 
We are in the process of designing brochures and information material. See pages 5-6. 
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Some examples of news from ARC appearing in media. 



Researchers at ARC study human aging from 

different  perspectives with the ultimate goal to 

improve the health and care of elderly persons.

ARC shares premises with the Stockholm Geron-

tology Research Center which facilitates collabo-

ration and dispersion of research results into care 

and policy.

ARC is a multidisciplinary center, a collaboration 

between Karolinska Institutet and Stockholm 

University supported by the research council FAS. 

Visiting address: Gävlegatan 16, 

S–113 30 Stockholm, Sweden

Phone: +46 8 690 58 00 

www.ki-su-arc.se

AGInG
ReSeARCh 
CenteR



Research is focused on the large-scale 
longitudinal projects available at the center:

o Kungsholmen Project
    www.kungsholmenproject.se

o SnAC-K
    www.snac.org
  
o SWeOLD
    www.sweold.se

o CAIDe
    www.uku.fi/caide

Public health aspects of human aging 
• Disability and institutionalisation

• Multimorbidity

• Pharmaco-epidemiology

• Social networks, leisure activities & health

• health economy
  

health inequalities and trends
• Social and gender differences in health and

cognition

• Changes in population health over time

• International comparisons
 

Brain aging
• Risk and protective factors for dementia

• Mild cognitive impairment and early detection

of dementia

• Age-related differences in brain activation

• neuromodulatory markers of cognitive aging

ARC researchers contribute to several under-

graduate programs at KI and SU, in particular the 

KI psychology program.

PhD  and post doc students can study within the 

three disciplines represented at the center: 

medicine, psychology, and social gerontology. 

Graduate school
the national Graduate school of Aging Research 

aims to provide PhD students with a multi-disci-

plinary understanding as well as in-depth knowl-

edge of central issues in the field of aging and the 

aging population.

the School organizes courses, seminars and work-

shops. More information can be found on ARC’s 

homepage under “Graduate School”.

ReSeARCh
MAJOR ReSeARCh

LIneS eDUCAtIOn



Visiting address: Gävlegatan 16,

S–113 30 Stockholm, Sweden

www.ki-su-arc.se

www.ki-su-arc.se
National Graduate School

for Aging Research

The Graduate School is a collaborative 
initiative from:

Aging Research Center (ARC), Karolinska

Institutet and Stockholm University 

Center for Aging and Supportive Environments 

(CASE), Lund University

Department of Sociology, Umeå University

Division of Occupational Therapy, 

Karolinska Institutet

KI-Alzheimer Disease Research Center (KI-ADRC), 

Karolinska Institutet

•
 
•
 
• 
•
 
•

National Graduate
School for 

Aging Research
Supported by FAS, 

Swedish Council for Working Life and Social Research



Program
The Graduate School complements basic courses 

and other educational activities already available 

at the University. The program offers education 

within several scientific disciplines, e.g. epidemi-

ology, geriatrics, psychology, sociology and social 

gerontology. 

The Graduate School organizes intensive courses, 

seminars, workshops, international forums, group 

meetings, journal clubs, and brainstorming. Educa-

tional activities are held in Stockholm, Lund and 

Umeå. 

Eligibility
The study program is open to all registered PhD 

students interested in aging research, regardless 

of discipline. Each PhD student follows the

specific regulations of the university where 

he/she is registered. 

Financial support
The National Graduate School supports PhD 

students’ participation in courses held outside 

their residential area, by granting them a scholar-

ship of a maximum of 5000 SEK. The course 

must be at the graduate level and be approved 

by the supervisor.

Information
Information about the Graduate School’s activities 

is presented on ARC’s homepage: www.ki-su-arc.se, 

under “Graduate School”.  A newsletter is dis-

tributed at least once every semester to all PhD 

students enrolled in the program.  

Further information about the Graduate School’s 

study program will be available on the collabora-

tors’ homepages. 

Background
The aging of the population is a global phenom-

enon with many implications for individuals, their 

families, our social structures and care resources.

Aging research is a young and growing scientific 

discipline that encompasses multiple areas of 

study, including laboratory and clinical research, 

epidemiological and demographic surveys, and 

intervention studies. 

Aims
The aims of the Graduate School are:

 to provide PhD students with a broad multi-

disciplinary understanding as well as in-depth 

knowledge of central issues in the field of older 

people and aging.

 to increase students´ knowledge of the biologi-

cal,  psychological and socio-demographic issues 

related to the aging process.  

   By involving established 

researchers from different 

scientific disciplines in the 

Graduate School, we are able 

to implement an educational 

program with a biological, 

psychological and socio-

demographic profile    

‘

’ 
Laura Fratiglioni, professor 

in geriatric epidemiology, is 

director of the Graduate 

School.

Carin Lennartsson, PhD

Director of studies

Telephone: +46 (0) 8 690 58 53

carin.lennartsson@ki.se

Lena Ragert Blomgren

Secretary

Telephone: +46 (0) 8 690 58 15

Lena.Ragert.Blomgren@ki.se

Contact

ARC: www.ki-su-arc.se

CASE: www.med.lu.se/case

Dept. Sociology: www.umu.se/soc

Div. Occupational Therapy: www.ki.se

KI-ADRC: www.ki.se

•

 
•
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Working environment 
 

The administration of the center is placed at the Karolinska Institutet (KI) and we follow the overall aim of 
the Working environment policy at KI. Our aim is to create an atmosphere of participation with equality 
between women and men and between different categories of employees and students. 

We have compiled an action plan covering some of the activities we are already doing, and others are 
planned. Specific aims are: 
Increase awareness of ethnic and other forms of discrimination and harassment; 

• Promote interdisciplinary communication; 

• Improve communication, deal with conflicts; 

• Increase knowledge about the role of the director of personnel, and increase understanding of the 
concept of confidentiality; 

• Improve the value and follow-up of review discussions (PU-samtal); 

• Create a wider support group for doctoral students; 

• Discuss boundaries between working and home life, dealing with work pressures. 

 

New staff 
A Welcome package has been developed that is given to all new staff in the House of Aging Research, 
see attachment. 

 

 

Social events 

We have adopted a number of traditions regarding social activities from KI and SU. We feel that social 
interaction is important for the general well-being of the center and its members, as well as for facilitating 
inter-disciplinary exchange. 
 
Äldrecentrum has included ARC in many of its initiatives, such as the annual Christmas lunch and the 
celebration of Lucia. 

Lucia 
Each year, on December 13th, we celebrate Lucia with ginger cookies and “glögg”. 
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ARC has also started some new traditions, such as the Friday ‘fika’ (coffee and cake) to which everyone 
in the House of Aging Research (covering four floors) is invited. 

 

The Friday ‘fika’ 
Every Friday at 14.30 everyone working is invited to coffee and cake on the 9th  floor. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Combining social interaction with work 
 

“Brain Storm” 
On several occasions we arrange meetings where researchers get together and discuss current concepts 
and strategies for research in specifi areas. These are done from a multidisciplinary perspective, 
incorporating psychological, sociological, medical, pharmacological, epidemiological and caring 
approaches. On October 2nd 2008, there was a Brain Storm meeting on Frailty in aging. The meeting 
started with Erik Rydvall playing key harp. 
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Planning Day 
Each year all the different units in the House (ARC, Äldrecentrum, SNAC/K, and Swedish Dementia 
Center) come together for a day to get an overview of what is going on in the different areas. It involves 
small and large group discussions with the intention to identify and explore major issues and challenges, 
as well as having fun together. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

“Aging Stars” 
On September 25 2007, the team Aging Stars from ARC participated in a football event arranged by KI! 
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