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The older population segment i.e. those aged 65 years and older, is increasing 
globally. With increasing life-expectancy, older people tend to live longer with 
complex health conditions.  Aging mechanisms, i.e. pathogenetic mechanisms 
contributing to impairments and accumulation of dysfunctions in various organ 
systems, contribute to the presentation of complex health conditions at old age. 
Aging can occur in a healthy and stable pattern when health conditions are not 
present or at least manageable. Aging may also be “pathological” when molecular 
and cellular changes rapidly accumulate leading to dysfunctions in various body 
systems. As dysfunctions accumulate, older people become more susceptible to 
the risk for adverse outcomes, i.e. hospitalization and death, but often develop 
aging-related conditions like geriatric syndromes and chronic health conditions 
first. Geriatric syndromes like urinary incontinence, vision and hearing 
impairment, depressive symptoms, sleep problems, frailty, cognitive impairment, 
falls and polypharmacy are considered to be prevalent health or health-related 
conditions. Earlier, studies have shown geriatric syndromes to be presentations of 
underlying aging-related impairments indicating vulnerability and increased risk 
for institutionalization and hospitalization. Yet, studies on geriatric syndromes are 
limited. To further understand the role of geriatric syndromes in older people’s 
ageing and in their health, this thesis aims to determine the association of geriatric 
syndromes with social position, health-behavior and health conditions, as well 
as their effect on health consequences like hospitalization and mortality. The 
following research questions were addressed:

1a. What is the prevalence of geriatric syndromes among older 
community-dwellers?

1b. Are measures of social position associated with geriatric syndromes 
among older community-dwellers?

2a. What is the trend of geriatric syndrome prevalence among older-
community-dwellers? 

2b. What factors are associated with prevalence trends of geriatric 
syndromes?

3. Are geriatric syndromes associated with trajectories of physical 
activity among older community-dwellers?

4. Are geriatric syndromes associated with incident chronic health 
conditions?
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5. Taking inappropriate drug use among older individuals into 
consideration, are increasing numbers of prescribed medications 
associated with hospitalization and mortality due to adverse drug 
events by unintentional poisoning? 

6. Taking existing clinical conditions among older individuals into 
consideration, are injurious falls associated with subsequent 
hospitalization and mortality due to adverse drug events by 
unintentional poisoning? 

In Chapter 1, we introduced the main drivers of a globally aging population. 
Further information on the increase of complex health conditions like geriatric 
syndromes was given. Then, concepts on geriatric syndromes and their role as 
indicators for developing aging-related impairments were described. Current 
knowledge gaps regarding geriatric syndromes, their association with socio-
demographic, health-behavioral and health factors, as well as health consequences 
were elaborated. 

To answer research questions 1 and 2, cross-sectional data from the Stockholm 
Public Health Cohort Survey in the 2006, 2010 and 2014 were used. The Stockholm 
Public Health Cohort Surveys are sent every four years to approximately 50.000 
people to assess socio-demographic, health-behavioral and health-related data on 
individuals living in Stockholm, Sweden. 

To answer research questions 3 and 4, longitudinal data from the Lifelines Cohort 
Study in the Netherlands were used. Lifelines focuses on universal risk factors, 
as well as potential modifiers for common multifactorial diseases among over 
156.000 participants that were followed over five years. 

Finally, longitudinal data from the Swedish register i.e. Total Population register, 
National Patient and Death registers, and the Swedish Prescribed Drug Register 
were used to answer research questions 5 and 6.  These registers provide data on 
socio-demographics, reasons for hospitalizations and death, as well as prescribed 
medications among over six million Swedish citizens. 

In chapter 2, the prevalence of geriatric syndromes and associations with 
measures of social position were assessed. Geriatric syndromes were defined by 

64114 Christian Rausch.indd   19264114 Christian Rausch.indd   192 14-10-20   09:3714-10-20   09:37



193

Summary

reporting at least one of the following syndromes: insomnia, urinary incontinence, 
severe hearing/vision problem, functional decline, fall and depressive disorder. 
Measures of social position contained the items: education, country of origin, 
civil status, type of housing and financial stress. This study showed that more 
than two thirds of older community-dwellers reported the presence of at least 
one geriatric syndrome. Living in rented accommodation, being born outside the 
Nordic countries, being widowed or divorced were associated with the presence of 
at least one geriatric syndrome. In addition, financial stress showed the strongest 
association with presence of geriatric syndromes.

In Chapter 3, the prevalence trend of geriatric syndromes and factors associated 
with the trends of geriatric syndromes were examined. The prevalence of 
geriatric syndromes, both individually and as an aggregate, were assessed from 
2006 to 2014. The following geriatric syndromes were considered: insomnia, 
urinary incontinence, severe hearing/vision problem, functional decline, fall and 
depressive disorder. Additionally, information on socio-demographics, lifestyles 
and health status were assessed. The prevalence of geriatric syndromes remained 
stable between 2006 and 2014. Yet, assessing the three cross-sectional measures 
it appears older people that were born outside the Nordic countries showed 
an increase in the prevalence of geriatric syndromes from 2006 to 2014. The 
associations with socio-demographics, health-behavior and chronic diseases did 
not change over the years. 

In chapter 4, the association between geriatric syndromes and different trajectories 
of physical activity was determined. Self-reports of physical activity i.e. number of 
active days per week were assessed over four measurement points.  Distinct physical 
activity trajectories were identified based on group-based trajectory analysis. 
The presence of geriatric syndromes at baseline was based on self-reported falls, 
incontinence, vision impairment, hearing impairment, polypharmacy, depressive 
symptoms and frailty. Four distinct trajectories of physical activity were identified: 
high-stable trajectory, moderate-decreasing trajectory, low-increasing trajectory 
and low-stable trajectory. Geriatric syndromes at baseline were associated with a 
moderate-decreasing or low stable physical activity trajectory.

In chapter 5, the association between geriatric syndromes and the subsequent 
development of new chronic health conditions was examined. The information 
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on chronic health conditions was based on self-reports and validated with the 
presence of prescribed medications. Subsequent chronic health conditions 
were defined by the presence of newly developed chronic health conditions i.e. 
pulmonary conditions, cardiovascular conditions, cancer, diabetes or neurological 
conditions during follow-up. Geriatric syndromes were assessed by the presence 
of at least one of the following geriatric syndromes at baseline: falls, incontinence, 
vision impairment, hearing impairment, depressive symptoms and frailty. The 
study showed that the presence of geriatric syndromes is associated with the 
subsequent development of a chronic health condition. In particular, geriatric 
syndromes were associated with the subsequent development of cardio-vascular 
conditions and diabetes. 

In chapter 6, the associations between the increasing number of prescribed 
medications and hospitalizations and deaths due to adverse drug events by 
unintentional poisoning were analyzed. The number of medications was assessed 
based on their Anatomical Therapeutic Chemical Classification (ATC) code in the 
Swedish Prescribed Drug Register in the four months prior to the hospitalization 
or death. Inappropriate drug use i.e. medications considered to be inappropriate 
for use among older people, was also assessed. Hospitalization or death due to 
adverse drug events by unintentional poisoning was extracted from the National 
Patient and Death registers based on the International Statistical Classification of 
Diseases and Related Health Problems (ICD) coding. The study showed a graded 
positive association from two to ten or more medications with hospitalizations and 
deaths due to adverse drug events by unintentional poisoning. When excluding 
inappropriate drug use, older people exposed to three or more medications were 
still at increased risk for hospitalizations or deaths due to adverse drug events by 
unintentional poisoning. 

In chapter 7, the associations between injurious falls and hospitalizations, and 
deaths due to adverse drug events by unintentional poisoning were assessed. 
Injurious falls were based on ICD-10 codings in the Swedish National Health 
Registers, while hospitalizations and deaths due to adverse drug events by 
unintentional poisoning were based on data from National Patient and Death 
Registers. Number and types of medication prescribed were assessed through 
the Swedish Prescribed Drug Register. The results showed a three-fold increased 
risk for hospitalizations or deaths due to adverse drug events by unintentional 
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poisoning in a three months’ period following a fall. The highest risk was observed 
in the 1-3 week period following a fall. Older people, those 60 years and older, 
with a fall injury and a subsequent hospitalization or death tended to be poorer 
in health and were prescribed more medication than those without a subsequent 
hospitalization or deaths.   

In chapter 8, the main findings were summarized and discussed. Furthermore, 
the methodological challenges and implications for research and practice were 
elaborated. Geriatric syndromes are highly prevalent among older people and were 
associated with low social position. In addition, presence of at least one geriatric 
syndrome was associated with moderate-decreasing and low-stable physical 
activity trajectories, as well as the development of new chronic health conditions. 
Specific geriatric syndromes i.e. number of medications prescribed, starting 
from three medications upwards and injurious falls increased the risk for health 
consequences like hospitalizations or deaths due to unintentional poisoning. 

The findings have implications for research and practice. Consensus on a set 
definition of geriatric syndromes is needed to aid future research in this field. 
As geriatric syndromes may indicate the presence of more rapidly declining and 
potentially pathological aging mechanisms, research on the management and 
prevention of these syndromes and its effect on the declining health condition 
among older people is needed. In practice, geriatric syndromes may be considered 
as indicators for aging-related accumulations and dysfunctions that require 
comprehensive assessments to recognize the affected underlying organ systems. 
Addressing geriatric syndromes i.e. through assessment inducing delay or even 
prevention may also allow to prevent or delay the subsequent decline in health 
among older people.
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