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ABSTRACT 
Anxiety is a broad concept, difficult to detect and recognize. Expression may 
shift over the lifetime further complicating identification. Generalized 
Anxiety Disorder (GAD) is one of the most common anxiety disorders in 
older adults; however, the true nature remains unclear. Research on older 
populations is lacking, even though the proportion of older adults is growing 
larger. The aim of this thesis was to increase the understanding of anxiety 
symptoms and GAD, by exploring changes in the expression and 
consequences of anxiety among older adults.   

The samples were derived from the Gothenburg H70-birth cohort studies. 
Participants completed a semi-structured psychiatric interview and a 
comprehensive battery of tests conducted by trained research nurses or 
medical doctors. Psychiatric diagnoses were mainly based on items from the 
Comprehensive Psychopathological Rating Scale (CPRS), according to 
current classification systems.  

The main results were as follows. Study I: GAD was common in old age, 
around 4%. The prevalence was similar for both classification systems. 
However, diagnostic agreement was moderate and different classification 
systems only captured the same individuals in about half of the cases. 
Comorbidity with selected mental disorders was high, and highest in those 
with depression. Study II: The expression of anxiety changed with 
increasing age. Autonomic arousal and muscle tension decreased markedly, 
while symptoms of worry remained stable or increased. Study III: Midlife 
anxiety, but not worry, was shown to increase the risk of dementia in late life. 
The association was independent of depression, neuroticism, and stress level 
at baseline. Furthermore, our findings support the notion of qualitative 
differences between anxiety and worry.  

The findings suggest that current classification systems for GAD, in many 
cases, capture different individuals. Emphasis, in upcoming revisions, should 
be directed at unifying criteria to avoid misclassification. Our results showed 
that exposure to anxiety increased the risk of incident dementia, suggesting 
that increased attention to identification and successful treatment of anxiety 
may be warranted in dementia prevention.  
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SAMMANFATTNING PÅ SVENSKA 
Ångest är ett brett och svårfångat koncept. Inte bara för lekmän utan också 
för kliniker. Vetenskapliga studier har tidigare visat att presentationen av 
ångest kan variera i olika åldrar vilket komplicerar identifieringen av 
drabbade personer. Generaliserad ångest (GAD) är ett av de vanligaste 
ångesttillstånden bland äldre, men det råder delade meningar kring hur man 
ska definiera syndromet. Tidigare studier har ofta fokuserat på yngre 
populationer, och då den äldre delen av befolkningen växer, så finns här en 
kunskapslucka att fylla. Målet med avhandlingen var att öka kunskapen kring 
ångest genom att undersöka förändringar och konsekvenser av ångest hos 
äldre. 

Data till delarbetena har insamlats i Göteborg. Deltagarna har genomfört en 
semistrukturerad psykiatrisk intervju samt ett omfattande testbatteri, under 
översyn av kliniskt erfarna sjuksköterskor eller läkare. Psykiatriska diagnoser 
har i huvudsak baserats på CPRS, ett instrument utvecklat på 70-talet för att 
mäta förändringar i psykopatologi. Diagnoserna har ställts i enlighet med 
dagens klassifikations system.  

De viktigaste resultaten var följande: Studie I: GAD var vanligt bland äldre, 
ca 4%. Även om prevalensen var likartad för de två vanligaste 
diagnossystemen så fångade man endast samma individer i ungefär hälften av 
fallen. Samsjukligheten var hög, i likhet med studier på yngre, och vanligast 
med depression. Studie II: Presentationen av ångest symtom skiljde sig åt 
med stigande ålder. Autonoma symtom (dvs. hjärtklappning, muntorrhet etc.) 
och muskelspänningar minskade markant, medan symtom associerade med 
oro/ängslan var oförändrade. Studie III: Ångest i medelåldern ökade risken 
för demens senare i livet, oberoende av depression, stress eller neurotiska 
personlighetsdrag. Resultaten visade också på kvalitativa skillnader mellan 
ångest och oro/ängslan. 

Avhandlingens resultat tyder på att dagens klassifikationssystem delvis 
fångar olika individer. I framtida revisioner bör man fokusera på att hitta en 
samsyn kring GAD för att undvika underbehandling och feldiagnosticering.  
Fynden visade också att ångest ökade risken för demens senare i livet, vilket 
signalerar att man i arbetet med demensprevention bör spendera mer resurser 
för att identifiera och behandla ångest. 
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ABBREVIATIONS 
AOO Age of Onset 

CPRS The Comprehensive Psychopathological Rating Scale 

DSM Diagnostic and Statistical Manual of mental disorders 

Free-floating 
anxiety 

Anxiety when no dangers are present, and it seems to 
occur without anything triggering it 

GAD Generalized Anxiety Disorder 

GAF The Global Assessment of Functioning 

GEE Generalized Estimating Equation 

ICD International statistical Classification of Diseases and 
related health problems 

MDD Major Depressive Disorder 

MINI The Mini International Neuropsychiatric Interview 

PD Panic Disorder 

QoL Quality of Life 

SCR Skin Conductance Response 

SF-36 The Short Form Health Survey. A 36-item, self-reported 
survey of patient health 

WMH World Mental Health survey initiative, a cross-cultural 
project by the World Health Organization 
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1 INTRODUCTION 
The demographics of present day society are shifting. In western societies 
reduced birth rates and increased life expectancy have resulted in a larger 
proportion of older people. Although, older people are healthier and live 
longer than before, disease is highly prevalent. Anxiety disorders are 
common in older adults and generalized anxiety disorder (GAD) is one of the 
most common anxiety disorders in old age. Diagnosis is complicated by 
medical comorbidity, cognitive decline, differences in help-seeking behavior 
and age-dependent changes in the expression of disease, suggesting that a 
better understanding of the epidemiology, i.e. the distribution and 
determinants of health, of older populations is required to meet the challenge 
of the increasing personal and societal costs. 
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1.1 ANXIETY & WORRY 
Anxiety is a broad concept and difficult to define. However, most people 
would agree that anxiety comprises multiple symptoms of autonomic 
hyperarousal, muscular tension, vigilance and scanning, and apprehensive 
expectations (worry). Several definitions have been presented with a common 
theme of focusing on future events and expectation of negative outcomes or 
circumstances. Freud defined it as ‘something felt’, a physical state to warn 
us of impending danger. A feeling of unpleasantness often difficult to 
pinpoint, but still ‘felt’ 1. Anxious apprehension, referring to a future-oriented 
mood state in which one becomes ready or prepared to attempt to cope with 
upcoming negative events, has been suggested as a more appropriate 
description of anxiety 2.  

Anxious apprehension has later been distinguished from anxious arousal, 
referring to the somatic symptoms of anxiety frequently found in ‘panic 
attacks’ 3. Furthermore, evidence from test-anxiety studies suggests two 
major components of anxiety i.e. emotional or somatic anxiety and cognitive 
anxiety 4,5. Emotionality refers to the subjective emotional experience and 
perception of anxiety i.e. the manifestation of sympathetic activation such as 
palpitations, dry mouth, muscular tension, etc. Cognitive anxiety refers to 
worrying i.e. the internal dialogue, contemplating consequences of failure or 
peers comparisons 6. This division is similar to the definition in the 
Comprehensive Psychopathological Rating Scale (CPRS), a diagnostic 
instrument designed to assess changes in psychopathology 7, where anxiety 
has been divided into two parts: inner tension referring to the somatic 
symptoms of anxiety, and worry referring to the cognitive symptoms of 
anxiety. 

Anxiety and worry are suggested to be two separate dimensional constructs 
8,9, meaning that pathological symptoms is a matter of degree rather than kind 
10. Autonomic arousal symptoms or hyperarousal are the symptoms most 
clinicians associate with anxiety; they are easily observed (flushed skin, 
tremors, and sweating) and measured objectively, including pulse/heart rate 
(HR), bloodpressure, skin conductance response (SCR), and pupil dilation. 
These symptoms are caused by increased sympathetic activation of the 
autonomic nervous system (ANS), more commonly known as the “fight-or-
flight” system, in response to danger 11. Worry, on the other hand, is a 
cognitive process of thoughts and images, used to reduce emotional reactivity 
in the short term 12. It has been suggested that semantic cognitive activity, as 
found in worry, has the effect of decreasing somatic activity resulting from 
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fearful imagery 13. Thinking and verbal articulation of fearful circumstances 
produces significantly less physiological response than images of the same 
content 14. However, such cognitive avoidant behavior serves to maintain 
anxiety and exacerbate negative affect through negative reinforcement. 
Moreover, the process of worry mainly involves cortical structures such as 
the prefrontal cortex (PFC) as opposed to anxiety that mainly engage 
subcortical structures in the limbic system such as hippocampus, and 
amygdala 15. However, these constructs are overlapping and subjected to 
frequent conceptual confusion, among laymen and professionals, highlighted 
by the Swedish term "ångest" and the English "anxiety". Both terms are 
derived from the same root, yet the Swedish term is more closely associated 
with dread and the English more closely related to worrying 7. 

In this thesis anxiety is defined in accordance with the CPRS 7 referring to 
inner tension or somatic anxiety, i.e. feelings of ill-defined discomfort, 
edginess, inner turmoil mounting to either panic, dread or anguish. Worry is 
subsequently defined as worrying over trifles, representing a more cognitive 
process involving feelings of apprehension, and undue concern over trifles, 
which is difficult to stop and out of proportion to the circumstances. 

 

1.1.1 MEASUREMENTS  
The ambiguity in the definition of anxiety is reflected in anxiety 
measurement. Most instruments are designed as screening tools in order to 
identify people with high levels of distress, and comprise sum scores from 
different combinations of anxiety symptoms. Instruments can be either 
clinician-rated or self-reported depending on the intended purpose. A large 
variety of scales are used. However, most were developed for young adult 
populations 16.  A literature review of anxiety measures among older adults 
found 91 different scales from 213 articles. Out of these 91, 12 were 
commonly used and only three had sufficient psychometric properties to be 
used in older adults 17.  

Another aspect in measuring symptoms of anxiety is the discordance between 
self-reported symptoms and the observed reaction. In test anxiety studies it is 
well established that subjective reports of arousal is distinct from the actual 
physiological reaction 4. The reason for this phenomenon is largely unknown. 
However, the discordance is higher in chronic anxiety, e.g. GAD, compared 
to intermittent anxiety 18, suggesting a blunted or desensitized reaction.  
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A third aspect to consider in the study of anxiety is the existence of two 
complementary concepts: state or trait anxiety. State anxiety refers to the 
subjective and objective physiological responses to a perceived threat and 
trait anxiety refers to a personality trait, describing the individual’s tendency 
to react with anxiety 19. The rationale for these two concepts is to distinguish 
chronic anxiety from short transient episodes. 
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1.2 GENERALIZED ANXIETY DISORDER 
 

 

 

 

 

 

“Last night we went to bed and my boyfriend had a sore throat. He 
soon fell asleep and I listened to him snoring, and that’s when it 
started. I was thinking, what if he falls ill and can’t go to work 
tomorrow. Then he’ll have to call in sick. But what if his throat is so 
sore that he can’t speak, then I’ll have to make the call. But who do I 
call? Do I call the company he’s deployed at now, or do I call the 
company he actually works for? And what if I call the wrong 
company? He might get fired. And my own contract will end in 2 
months … so what if they don’t renew it … then we’ll end up with no 
money and won’t be able to pay for this house anymore.” 

Clinical presentation of a GAD patient 20 
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1.2.1 PHENOMENOLOGY 
Generalized anxiety disorder (GAD) is characterized by excessive worry and 
excessive anxiety concerning everyday activities and events. Worries may 
revolve around several different domains like health-concerns, financial 
situation, family, school or work related issues 21. Content may change over 
time and intensity may fluctuate. However, the disorder is chronic by nature. 

Features separating those with GAD from non-pathological anxiety are; the 
worry/anxiety is difficult to control, even if more important matters arise; 
more pervasive, longer duration (6 months), and out of proportion to the 
perceived threat; more likely to be associated with physical symptoms 21. 
Symptoms include restlessness or feeling keyed up or on edge, motor tension, 
mind going blank or difficulties concentrating, irritability, fatigue, difficulties 
falling asleep and fragmented sleep are common.  A typical person with GAD 
worries about a number of minor every day events and often simultaneously; 
starting sentences with What if…? They are often convinced that something 
bad is going to happen and that they will not be prepared. The worries may 
be uncued or triggered by very subtle stimuli 22. 

 

1.2.2 NOSOLOGY 

1.2.2.1 A BRIEF HISTORY 
Anxiety and GAD are recent constructs, only recognized as distinct disorders 
in 1980 with the introduction of DSM-III 23. However, the Latin philosopher 
Cicero (106 BC to 43 BC) was the first to separate anxiety (angor) and worry 
(sollicitudo) classifying them as disorders 24. Another Latin philosopher 
(Seneca) proposed to treat anxiety by focusing on the present instead of 
worrying about the future, which is recognized as a key feature of 
mindfulness in the present day treatment of GAD 25.  

“There are more things to alarm us than to harm us, and we suffer 
more often in apprehension than reality” Seneca, L.A., 41 AD 

In the following centuries these distinct categories were lost and new terms 
and constructs were presented. Panophobia and related terms (pantaphobia, 
pantophobia, panphobia) was employed by physician Caelius Aurelianus 
(fifth century), alluding to patients who supposedly were afraid of everything 
24. This term was later subdivided. Panophobia hysterica alluded to the 
reaction of terror, accompanied by palpitations and pallor, in response to 



Johan Nilsson 

 15 

being startled. Panophobia phrontis, alluded to patients who worried 
excessively and showed signs of avoidance behavior, complaining of pain 
and bodily tension 15.  

In the late 19th century, Sigmund Freud provided the first comprehensive 
attempt to describe the topology of anxiety disorders. He separated the term, 
anxiety neurosis, from the contemporary definition of neurasthenia 26, which 
then comprised a broad range of symptoms. Freud included 4 major 
syndromes in his term anxiety neurosis; general irritability, chronic 
apprehension/anxious expectation, anxiety attacks and secondary avoidance, 
which constitutes the foundation for modern classification of anxiety 
disorders 1,27. The concept of anxious expectation included nervousness, 
apprehension and free-floating anxiety and is the precursor to the current 
definition of GAD. 

In DSM III (1980)23 the diagnostic approach shifted from psychoanalytical 
theory to a descriptive, criteria based approach. Several new diagnostic 
categories were created and anxiety neurosis was split into panic disorder 
(PD) and GAD, due to evidence suggesting qualitative differences in 
response to treatment with imipramine 28. However, this notion was later 
disproved and other qualitative differences were established 29. Three major 
changes to the diagnostic criteria have since been implemented. First, the 
duration requirement was extended from 1 month to 6 months to discriminate 
against major depression (MDD). Second, anxiety and worry were restricted 
to excessive symptoms and uncontrollability was added to criteria. Third, the 
number of associated symptoms (including autonomic arousal) was reduced, 
and in effect shifted the disorder towards a chronic worry disorder. These 
changes will be discussed in further detail below.  

1.2.2.2 CURRENT DIAGNOSTIC CRITERIA  
The American Psychiatric Association (APA) and the World Health 
Organization (WHO) published the current classification systems, DSM-5 21 
and ICD-11 30, respectively. In this thesis, papers including GAD diagnosis 
have used DSM-IV/DSM-5 criteria (which are almost identical except for 
differences in hierarchical exclusion criteria) (table 1) and ICD-10 diagnostic 
criteria for research (ICD-10-DCR) (table 2). 

Since the first appearance in 1980, several changes have been made in the 
criteria for GAD. Unfortunately, researchers have not been able to reach a 
consensus, which is reflected in significant differences between the current 
classification systems. One major difference is the mandatory inclusion of 
autonomic arousal symptoms in the ICD-10-DCR criteria and the absence of  
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Table 1. Generalized Anxiety Disorder according to DSM-5  

A. Excessive anxiety and worry (apprehensive expectation), 
occurring more days than not for at least 6 months, about a 
number of events or activities (such as work or school 
performance).  

B. The individual finds it difficult to control the worry.  
C. The anxiety and worry are associated with three (or more) of 

the following six symptoms (with at least some symptoms 
having been present for more days than not for the past 6 
months): Note: Only one item required in children. 

1. Restlessness, feeling keyed up or on edge.  
2. Being easily fatigued.  
3. Difficulty concentrating or mind going blank.  
4. Irritability.  
5. Muscle tension.  
6. Sleep disturbance (difficulty falling or staying asleep, or 

restless, unsatisfying sleep). 
D. The anxiety, worry, or physical symptoms cause clinically 

significant distress or impairment in social, occupational, or 
other important areas of functioning.  

E. The disturbance is not attributable to the physiological 
effects of a substance (e.g., a drug of abuse, a medication) or 
another medical condition (e.g., hyperthyroidism). 

F. The disturbance is not better explained by another medical 
disorder (e.g., anxiety or worry about having panic attacks in 
panic disorder, negative evaluation in social anxiety disorder 
[social phobia], contamination or other obsessions in 
obsessive-compulsive disorder, separation from attachment 
figures in separation anxiety disorder, reminders of traumatic 
events in posttraumatic stress disorder, gaining weight in 
anorexia nervosa, physical complaints in somatic symptom 
disorder, perceived appearance flaws in body dysmorphic 
disorder, having a serious illness in illness anxiety disorder, 
or the content of delusional beliefs in schizophrenia or 
delusional disorder). 
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the same in more recent versions of DSM. In fact, in the description of GAD 
in DSM-5, it was stated that symptoms of autonomic hyperarousal are less 
prominent than in other anxiety disorders 21, highlighting the difference 
between DSM and ICD. Some of the controversies are examined below. 

The excessive criterion was incorporated in order to discriminate people with 
GAD from normal worriers. However, more recent research has shown that it 
does not provide a meaningful distinction between GAD and Non-GAD 31. 
Normal people may also worry excessively. Instead, worrying about minor 
events and more about interpersonal relations, may be a better discriminator 
of GAD 32. The term has also been criticized to be ambiguous and one of the 
main reasons for reduced reliability in test-retest studies 31,33,34. If removed, 
more people with milder symptoms would be identified and prevalence 
would increase, in some populations substantially 12.  

In DSM-III, symptoms were required to present during the last month. A 6-
month requirement was suggested to minimize over-diagnosing ordinary 
anxious reactions to life events 12. Another reason was to discriminate GAD 
from MDD by letting the criteria reflect the chronic course of GAD. 
However, the association with depression remains and by reducing 6 months 
to one month, test retest reliability would increase from κ 0.45-0.72 35. 
Several groups of researchers have found the requirement not being 
meaningful as there is no qualitative difference in comorbidity, onset or 
familial risk 12,36. It has been suggested that reducing the duration 
requirement to 3 months would still reflect the chronic nature and capture 
more people with significant distress 12. 

Criterion B, “difficult to control worries”, has been proposed to be one of the 
key features of GAD; in one study it was suggested that worriers with GAD 
more often had negative beliefs about, and difficulties to control, their worry 
compared to normal high-worriers 37. However, the distinction may not be 
specific to GAD 12. Moreover, most of the discriminant validity may already 
be covered by the excessive criterion, suggesting limited impact 38.  

Another controversial change in DSM-IV was removing hyperarousal 
symptoms from the diagnostic criteria. Two factors contributed to this 
development; first, the low diagnostic reliability of GAD, which was the 
lowest among anxiety disorders 39, second, the identification of apprehensive 
expectation, i.e. chronic worrying, as the main distinguishing characteristic of 
GAD 32. In order to increase reliability, the number of associated symptoms 
was reduced, including hyperarousal symptoms 40. This was supported by a 
previous finding suggesting lower rates of autonomic hyperarousal in  
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Table 2. Generalized Anxiety Disorder according to ICD-10 DCR  

A. A period of at least six months with prominent tension, worry 
and feelings of apprehension, about every-day events and 
problems. 

B. At least four symptoms out of the following list of items must be 
present, of which at least one from items (1) to (4). 

1) Palpitations or pounding heart, or accelerated heart rate. 
2) Sweating. 
3) Trembling or shaking. 
4) Dry mouth (not due to medication or dehydration). 
5) Difficulty breathing. 
6) Feeling of choking. 
7) Chest pain or discomfort. 
8) Nausea or abdominal distress (e.g. churning in stomach). 
9) Feeling dizzy, unsteady, faint or light-headed. 
10) Feelings that objects are unreal (derealization), or that one's 

self is distant or "not really here" (depersonalization). 
11) Fear of losing control, going crazy, or passing out. 
12) Fear of dying. 
13) Hot flushes or cold chills. 
14) Numbness or tingling sensations. 
15) Muscle tension or aches and pains. 
16) Restlessness and inability to relax. 
17) Feeling keyed up, or on edge, or of mental tension. 
18) A sensation of a lump in the throat, or difficulty with 

swallowing. 
19) Exaggerated response to minor surprises or being startled. 
20) Difficulty in concentrating, or mind going blank, because of 

worrying or anxiety. 
21) Persistent irritability. 
22) Difficulty getting to sleep because of worrying. 

C. The disorder does not meet the criteria for panic disorder, phobic 
anxiety disorders, obsessive-compulsive disorder or 
hypochondriacal disorder. 

D. Most commonly used exclusion criteria: not sustained by a 
physical disorder, such as hyperthyroidism, an organic mental 
disorder or psychoactive substance-related disorder, such as 
excess consumption of amphetamine-like substances, or 
withdrawal from benzodiazepines. 
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Table 3. Generalized Anxiety Disorder according to ICD-11 

Generalized anxiety disorder is characterized by marked symptoms of 
anxiety that persist for at least several months, for more days than not, 
manifested by either general apprehension (i.e. ‘free-floating anxiety’) or 
excessive worry focused on multiple everyday events, most often 
concerning family, health, finances, and school or work, together with 
additional symptoms such as muscular tension or motor restlessness, 
sympathetic autonomic over-activity, subjective experience of 
nervousness, difficulty maintaining concentration, irritability, or sleep 
disturbance. The symptoms result in significant distress or significant 
impairment in personal, family, social, educational, occupational, or other 
important areas of functioning. The symptoms are not a manifestation of 
another health condition and are not due to the effects of a substance or 
medication on the central nervous system. 

 

individuals with GAD compared to non-GAD 41. However, by removing 
autonomic symptoms the discriminant validity to depression was reduced 42. 
It has also been argued that the focus on worry will orphan a substantial 
group of people with significant distress from free-floating anxiety 27,36. 

A recurrent debate in GAD nosology concerns the association with 
depression. Genetic pleiotropy, i.e. a single mutation giving rise to ‘different’ 
disorders, has been suggested as a potential reason for the close association 
43. However, most of the genetic variation may be explained by the genetic 
association to neuroticism, shared by other anxiety disorders 44. Moreover, 
evidence shows that the diagnostic overlap between GAD and MDD, i.e. 
sleep disturbances, fatigue, concentration difficulties and irritability, may 
have artificially increased comorbidity 45. Changes to DSM criteria, i.e. 
increasing duration, increasing severity (excessiveness) and reducing 
symptoms, have not had the intended effect and ironically evidence indicates 
that discriminant validity is worse since the removal of autonomic arousal 
symptoms.  It has been argued that the debate is a remnant from the residual 
status of DSM-III GAD, and that trying to separate GAD and MDD actually 
obscures important clinical features of the comorbid condition 46.  

The two most important differences between DSM and ICD are the 
excessiveness criteria and the inclusion of autonomic arousal 33. In the beta 
version of DSM-5 it was suggested to further reduce the required associated 
symptoms but instead include maladaptive avoidance behaviors. Critics 
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argued that the proposed criteria in DSM-5 would not improve recognition, 
but significantly lower the threshold causing an artificial epidemic of GAD 47. 
The changes would also have further increased the gap between DSM and 
ICD as ICD-11 retains the definition regarding free-floating anxiety with 
prominent autonomic arousal symptoms.  
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1.2.3 PREVALENCE 
The general opinion is that the frequency of GAD increases with age until 
age 40-55 48-51, and declines thereafter 52,53. GAD is together with specific 
phobia the most common anxiety disorder in old age 48. One month 
prevalence rates for older adults range from 0.8-7.3% 54,55. Most studies 
diagnose GAD according to DSM. However, a few studies present 
prevalence rates of GAD according to ICD ranging from 1.7-3.8% 54,56. 
Higher rates of GAD are also found in individuals of European descent 
compared to individuals from Asia or Africa, and more frequent in high-
income countries compared to low-income countries 57.  

The large disparity is most likely explained by differences in methodology. A 
key factor is case selection, as small differences in severity assessment may 
have substantial impact on prevalence rates due to the high proportion of 
anxiety symptoms. Moreover, lower figures are seen in studies that employ 
hierarchical rules and in those that use fully structured interviews compared 
to the semi-structured format 58. Another common limitation in 
epidemiological studies is the exclusion of individuals in nursing homes and 
residential care. This group has a higher prevalence of anxiety disorders than 
the population, hence exclusion may lead to underestimation of disease 59. 
However, cultural differences may also have influenced the prevalence rates. 
Current criteria were developed in western societies and may not capture 
anxiety in a different cultural context. GAD may be expressed differently, 
presenting with more somatic symptoms, as evidence shows in Asian 
populations 60. Furthermore, low mental health literacy and stigma are 
barriers for seeking help and it is plausible that in certain cultures individuals 
are reluctant to admit having a mental disorder 61,62. Finally, we cannot 
exclude the possibility that the disparity reflects real regional and cross-
cultural differences in risk and resilience.  

 

1.2.4 ONSET & COURSE 
Compared to other anxiety disorders GAD has a late onset, with an estimated 
age of onset (AOO) of 35 years of age 63. Few cases are diagnosed before age 
25, which differs substantially from AOO of phobias that usually presents in 
childhood. Peak incidence is found in midlife and about 1% of cases debut 
after 74 years of age 64. AOO of GAD is earlier in high-income countries, 
however, as most studies of AOO in low-income countries are retrospective 
this might reflect a recall bias 57,63. It may also be that earlier onset in high-
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income countries is due to the relative impact of common risk factors or 
differences in susceptibility.  

According to the DSM, GAD is considered to be chronic. Symptoms may 
fluctuate between syndromal and subsyndromal levels but rates of full 
remission are low 21. Higher rates of persistence are found in those with 
comorbid conditions (especially specific phobia) 65, in those with early onset 
66, and in those living in low-income countries 57. However, successful 
treatment may reduce symptomatology for both GAD and the comorbid 
condition 67. Poorer prognosis is also suggested for those with more severe 
disability 68 and with treatment delay 69, suggesting that the amount of 
experienced distress is important. 

 

1.2.5 ETIOLOGY 
The cause of GAD is not fully understood 70. However, it is generally agreed 
that several factors are involved. A biopsychosocial model has been proposed 
suggesting a genetic predisposition to develop GAD. Results from twin 
studies suggest a hereditability around 32% 71. However, a substantial part is 
explained by associations with neuroticism 72,73. Candidate gene studies have 
gathered considerable evidence regarding associations with serotonergic and 
catecholaminergic systems and neurotrophic signaling, however, replication 
of these results are still lacking 74,75. It has also been suggested that genetic 
evidence lack specificity for GAD, yet some support has been given to the 
distinction of two types of anxiety, generalized and phobic 76. 

It is well established that social and environmental factors are important 36. 
Risk markers associated with GAD include, female sex, neuroticism, 
single/divorced/widowed, low income, low education, stressful life events, 
although these factors may not be specific for GAD 21,44.  

Several psychological models are offered to theoretically conceptualize the 
development of GAD. Different perspectives on the theory and treatment of 
GAD are highlighted, such as the avoidance hypothesis 77, the positive beliefs 
about worrying 78, and the experiential avoidance 79. Below are two different 
models described involving the concepts of intolerance of uncertainty and 
emotional hyperarousal. 
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1.2.5.1 INTOLERANCE OF UNCERTAINTY 
The model comprises four parts (1) intolerance of uncertainty (IU), (2) 
positive beliefs about worry, (3) negative problem orientation, (4) cognitive 
avoidance 80. The main feature of this theory is the belief among patients that 
uncertainty is stressful, unfair and upsetting. Worrying is seen, by the patient, 
as a way to reduce uncertainty by mentally or physically preparing for 
potential catastrophes, and in doing so protecting loved ones or stopping bad 
things from happening. The third feature is related to information processing 
regarding uncertain events and one’s own problem solving ability. It is 
suggested that patients suffering from GAD perceive uncertain events more 
threatening compared to healthy controls 81. The fourth feature is the 
identification of worry as a cognitive avoidant process. By engaging in active 
thought processes (worrying), patients may reduce mental imagery, and 
subsequently avoid the somatic anxiety symptoms stemming from phobic 
imagery 82. Empirical studies show that changes in IU precedes changes in 
worry 83, and that IU is more related to GAD than to other anxiety disorders 
84,85, thus making IU an appropriate target for interventions in GAD.  

1.2.5.2 EMOTIONAL DYSREGULATION MODEL  
The emotional dysregulation model (EDM) is an emotional/behavioral model 
also consisting of four parts (1) emotional hyperarousal, (2) poor 
understanding of emotions, (3) negative attitudes to emotions, (4) 
maladaptive emotion regulation or management strategies 86. It is suggested 
that people with GAD experience more intense emotions, more negative than 
positive, compared to those without GAD. Difficulties to process intense 
emotions, and deficits in extracting useful information from them, is 
suggested to induce discomfort or anxiety when strong emotions occur 85. 
Worry is then used as an ineffective strategy to cope with dysregulated 
emotions. Empirical studies have found that people with GAD experience 
more intense negative emotions 87, have increased difficulty identifying, 
describing, and understanding their emotions 86, and engage in more 
emotional coping strategies (i.e., excessive worry, emotional outbursts, 
emotional suppression) compared to individuals with depression and social 
anxiety 88. However, there are some conflicting evidence suggesting that 
some parts of the model needs to be revised 81. 

 

1.2.6 COMORBIDITY 
Comorbidity with other psychiatric disorders is high in GAD, however, not 
more so than for other anxiety disorders 61. The most common comorbid 
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disorders worldwide is mood disorders (MDD), other anxiety disorders, 
disruptive behavior disorders, and substance abuse disorders 57. Comorbidity 
is associated with greater disability, and lower rates of remission 70. Around 
80-90% of those with a lifetime diagnosis of GAD have, or will have, 
experienced another psychiatric diagnosis in their lifetime 57,70.  

GAD also frequently co-occurs with somatic symptoms and disease. 
Gastrointestinal symptoms and associations with irritable bowel syndrome 
(IBS) are frequently reported. About 50% with IBS also have GAD 
emphasizing the close link between the two disorders 89. Other somatic 
disorders associated with GAD are asthma, coronary heart disease, diabetes, 
peptic ulcers, and chronic obstructive pulmonary disease 70,90,91.  

 

1.2.7 SEX DIFFERENCES 
That GAD is more common in women than in men is found in most 
population studies 50,51. It has been suggested that this difference does not 
persist into old age, however, in the last decade several studies among older 
adults have confirmed previous findings in younger populations 92. There are 
very few differences in men and women that develop the disorder but some 
differences in comorbidity patterns have been suggested. While women with 
GAD more often have a comorbid anxiety or mood disorder, men tend to 
show high rates of comorbid substance abuse disorders. 

Sex and gender differences have consistently been found in relation to 
anxiety and mood disorders across cultures, and it has been argued that 
women have an increased psychiatric vulnerability 93,94. Possible explanations 
include psychosocial factors, which have been suggested to affect sex 
differences in GAD. However, the support is weak for other anxiety disorders 
95. Hormonal factors have also been suggested, as puberty, pregnancy and 
menopause are triggers for onset and exacerbation of affective disorders 93. 
However, persisting differences in prevalence past menopause into old ages 
argues against hormonal factors as the sole explanation. Increased sensitivity 
to catecholamines in memory consolidation and that blood pressure and pulse 
are more reactive to anxiety in women could argue for a susceptibility for 
fear conditioning 96. This is in line with previous findings that women have 
reported higher frequencies of autonomic arousal 97. Another suggested 
explanation is the influence of social gender roles and the protective effect of 
masculinity 98, suggesting that lower levels of masculinity in females 
compared to males may partly account for the sex differences in anxiety. This 
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effect is attributed to men underreporting symptoms, but also to a gender 
socialization processes. In short, genetic vulnerabilities may gradually evolve 
into fully articulated anxiety traits through interactions with gender specific 
environmental factors, such as differences in confronting fears during 
childhood, division of work status, socioeconomic status and different types 
of environmental stressors 99. 

 

1.2.8 IMPAIRMENT & HELP-SEEKING 
It is well established that individuals with GAD suffer considerable 
impairment. GAD has been negatively associated with different domains of 
quality of Life (QoL), and life satisfaction according to measures of self-
reported health 100. Several objective measures such as increased functional 
limitations 101, restricted professional roles and reduced productivity have 
also been linked to the disorder 70. Furthermore, it has been suggested that 
individuals with GAD are less likely to take part in physical and social 
activities 70.  

According to the WMH survey initiative, the proportion of severe 
impairment among people with GAD is substantial (median 48,6%) across 
the globe. The proportion was higher in high-income countries, and in the 
Netherlands the proportion of severe impairment, among people with GAD, 
was 80% 57. Noteworthy, the Netherlands has also recorded the highest 
prevalence rates (7.3%) for GAD 55. On average across the globe >40 
days/year were spent unable to work or carry out daily activities due to GAD 
57.  

It has been proposed that GAD is the anxiety disorder associated with most 
impairment, comparable to impairment levels for depression 20. Both entities 
have independently been linked to similar rates of disability and impairment. 
One study even found that QoL scores, according to SF-36, were generally 
worse than for depression 102. GAD is a severity marker in comorbid 
GAD/MDD with increased rates of suicide 70. There is also an independent 
risk of suicide, however, significantly lower than for MDD 103. 

Patients with GAD are primarily found in primary care, consuming large 
amounts of healthcare recourses 104. Help-seeking behavior in pure GAD is 
very low 105. However, GAD with comorbid mental disorders significantly 
exacerbates the functional impairment and help-seeking behavior 89. Barriers 
to help-seeking include low perceived need, problem recognition, and 
attitudinal barriers such as stigma 62. Problem recognition is higher among 
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older adults 106. Furthermore, help-seeking is higher in high-income 
countries, in line with data on increased severity 57. However, it may also 
explain some of the disparate prevalence rates found across the globe.  

 

1.2.9 TREATMENT 
In general the treatment gap for mental disorders is significant. Only about 
60% of those diagnosed with GAD receive treatment 107. Effective treatments 
for GAD are available and by attaining higher treatment coverage, personal 
and societal costs could be significant reduced 20 

However, recognition of GAD is complex, even more so among older adults. 
One study found that in a primary care setting only 34% of GAD patients 
were recognized, the others often being misdiagnosed with other mental 
disorder (Hoyer 2001)20. One reason for this may be that apprehension and 
GAD rarely is the primary complaint, and that GAD patients primarily 
present with somatic complaints, pain, sleep disturbances or depressive 
symptoms 108. Thus, public awareness or mental health literacy for GAD may 
be lacking. Older adults have a higher frequency of comorbid conditions, 
suggesting that both clinicians and patients may have more difficulties 
recognizing GAD in this age-group. 

In accordance with the statements above; National Institute for Health and 
Care Excellence (NICE) guidelines recommend stepped care: identification 
and information, low intensity psychological interventions 
(psychoeducation), high intensity interventions (CBT or SSRI), complex 
treatments (combinational therapy, in-patient care) 109. Specific guidelines for 
older populations are lacking. Evidence suggests that CBT treatment in older 
adults may show reduced efficacy, possibly mediated by age-related 
cognitive decline in executive functions 110-112. On the other hand, with age, 
medication could increase the risk of polypharmacy and adverse side effects. 
Combination treatment (CBT/SSRI) for older adults may improve effect sizes 
for CBT and allow reduced dosage 113. However, studies with long-term 
follow-ups are still missing.  
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1.3 ANXIETY & AGING 
Old age is associated with considerable distress and increased exposure to 
potential psychiatric triggers, e.g. loss of a loved one, loss of social status, 
and loss of function. Nevertheless, research indicates decreasing prevalence 
rates of anxiety disorders 64,92,114, decreasing severity of anxiety symptoms 
115,116, decreasing frequency of worry 117,118 and less autonomic arousal 64,119 
with increasing age. This apparent paradox has stimulated research interest of 
the aging process related to anxiety disorders in order to inform whether 
changes to diagnostic criteria should be recommended to better reflect 
anxiety in old age. 

It has been argued that anxiety disorders are underdiagnosed in older 
populations 92,120-122. Some age-specific methodological considerations will 
be reviewed below.  Older adults have more physical comorbidities, which 
have been found to be the main source of diagnostic confusion in primary 
care settings 120. Lower help-seeking behavior may also contribute to lower 
recognition among older adults 123. Anxiety has been associated with higher 
all-cause mortality, thus survival bias may be a potential explanation for the 
reductions in anxiety and improved prognosis found among older adults 
116,124,125. Furthermore, higher levels of anxiety have been found in individuals 
with cognitive impairment and patients in institutions 59. However, they are 
often excluded from epidemiological studies leading to selection bias. 
Evidence also shows that anxiety may be experienced differently with age 
126,127, highlighting the need for age-appropriate criteria 128. 

Empirical studies, examining age differences in negative affect, show that 
emotional control and self-regulation increases with age 129, resulting in 
reduced anxiety and reduced “reactivity” to negative emotions. This may be 
mediated by acceptance of negative emotional experiences motivated by the 
transience of life 130,131, i.e., that old age and less time to live make 
individuals more positive (about present matters) and less inclined to dwell 
on the future. Support for the positivity effect has been found in MRI studies 
showing that older, compared to younger, adults responded with less activity 
in amygdala when presented with negatively valenced pictures, while 
maintaining their reactivity to positive information 132. It is suggested that 
emotional control/stability improves gradually during the life-course through 
increased activation of medial prefrontal areas 133,134. These results also lend 
support to studies showing reduced severity of anxiety disorders 135. Critics 
argue that a more nuanced picture is required and that the theory focuses too 
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much on global domains of negative and positive effect, neglecting to explain 
higher frequencies of sadness (negatively valenced) found in older adults 131. 

Another explanation suggests that biological brain changes in older people 
prevent the expression of autonomic arousal. Evidence shows a progressive 
loss of neurons in the locus coeruleus (LC), responsible for arousal and 
autonomic function 119. Also, in response to negative valenced pictures 
subjective ratings of emotion correlated with physiological responses (SCR) 
in younger, but not in older participants 136. A similar result was found in a 
experimental study where exposure to CCK-4 induced fewer and less intense 
panic-like symptoms in older adults compared to younger individuals 137. 
Fewer autonomic symptoms in older adults, irrespective of distress level, 
may decrease the perception of anxiety 138. Thus, disrupting the feedback 
loop responsible for the most severe symptoms of panic attacks, excessive 
symptoms will be reduced while milder symptoms remain stable. 
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1.4 CONSEQUENCES OF ANXIETY 
Anxiety has frequently been associated with somatic disease, such as irritable 
bowl syndrome (IBS), asthma, cardiovascular disease, chronic pain and 
dementia 91,139. Even though evidence of causal associations is scarce it has 
been suggested that mental disorders, including anxiety, have detrimental 
effects on physical health 90. Results regarding all-cause mortality are not 
consistent, with some reporting an increase in excess mortality 140,141, and 
others report no association or even beneficial effects 142,143. Such effects 
have been suggested to be attributed to increased use of health care services 
143. The risk of cardiovascular disease and dementia are examined in more 
detail below. 

1.4.1 CARDIOVASCULAR DISEASE 
Anxiety among patients with cardiovascular disease (CVD) is highly 
prevalent 144,145. Having an anxiety disorder is associated, with some 
exceptions, with worse prognosis and increased mortality in stable CVD 
patients 146. Prospective evidence shows mixed results but a majority of 
studies suggest anxiety to be a risk factor for CVD. Anxiety has been 
associated with earlier onset of first myocardial infarction (MI) 147. One 
prospective study with 20 years followed-up showed increased risk of MI in 
those with anxiety symptoms 148. However, it has also been argued that 
confounding has not been sufficiently accounted for. Results have been 
attenuated after adjustments and it has been suggested that results may be 
biased from reverse causality i.e. undiagnosed disease causing the 
distress/anxiety 149. Similar findings were found in recent meta-analyses with 
regard to depressive comorbidity 144. Others have found that anxiety is an 
antecedent risk factor and may be driving established risk factors 140. 

The proposed mechanism for increased risk of CVD in anxiety patients may 
be indirect through increasing established cardiovascular risk factors such as 
hypertension, low omega-3 fatty acids, smoking, physical inactivity, and low 
adherence to medication 147. Another mechanism that has been suggested is 
increased HPA axis activity, resulting in release of catecholamines and 
subsequent damage to vascular endothelium 91. Furthermore, many anxiety 
disorders including GAD have been associated with reduced heart rate 
variability, which is associated with adverse cardiovascular effects 150. 
However, it remains to be seen if successful treatment of anxiety may 
alleviate some of the risk associated with anxiety. 
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1.4.2 DEMENTIA 
Anxiety is a common symptom in individuals with dementia 151-153. Several 
studies have found that increased levels of anxiety predicted dementia onset 
in both community and clinical samples 154,155, while others report no 
association 156-158. Anxiety symptoms have also been associated with incident 
dementia in studies with longer follow-up (>10 years), suggesting a causal 
relationship 159-163.  

Critiques argue that anxiety is a normal response to loss of function 164,165, 
and that anxiety prior to dementia diagnosis may reflect prodromal signs of 
disease 139,151,166. It is suggested that the long prodromal phase in dementia 
requires studies with very long follow up (>20 years). Preclinical signs of 
cognitive decline may be seen already 18 years before dementia diagnosis 167, 
and pathological biomarkers are reported to occur 20-25 years before clinical 
symptoms 168,169.  

There are several mechanisms by which anxiety may increase the risk of 
dementia. The most studied is the glucocorticoid cascade hypothesis 170, 
which suggests that prolonged exposure to stress and hypersecretion of 
glucocorticoids may lead to downregulation of receptors and neural 
degeneration in the brain. Anxiety may accelerate the aging process through 
further activating the HPA-axis in older adults 171. In support of this, 
exposure to anxiety has been associated with gray matter atrophy in the 
hippocampus and the prefrontal cortex 172, which is also found in many 
dementia disorders, including AD. Others have suggested that the association 
between anxiety and dementia may be indirect, via reduced cognitive reserve 
173 or increased cardiovascular risk 141.  



Johan Nilsson 

 31 

2 AIMS 
The overall aim of this thesis was to examine generalized anxiety disorder 
(GAD) and anxiety symptoms in old age. It is assumed that current 
classification systems of GAD focus on different expressions of the disease 
and may capture different people. It is also hypothesized that anxiety 
symptoms are expressed differently with increasing age and may impact the 
GAD criteria. Finally, the aim is to study the consequences resulting from 
exposure to different expressions of anxiety. 

Specific Aims: 

I. To examine the one month prevalence of GAD according to different 
classification systems and to study co-morbidity with other 
psychiatric disorders. 

II. To examine the association between anxiety symptoms and age, and 
their impact on current classification systems among older adults. 

III. To examine the association between anxiety symptoms and dementia 
development. 
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3 METHODS 
The samples from Study I-III were derived from The Gothenburg H70-birth 
cohort study 174,175. The studies include a longitudinal study of women, the 
Prospective Population Study of Women (PPSW) 176-178, and several studies 
of selected birth cohorts followed from 70 years of age. The psychiatric part 
of PPSW began in 1968 and is presently on-going. Studies I-II are based on 
data from 2000-2009 and include people born 1922/23 and 1930. Study III is 
based on longitudinal data from the PPSW between 1968-2012. The samples 
were systematically selected from the Swedish Population Register based on 
birth date, and include persons living in private households and in 
institutions. Examinations took place at an outpatient clinic of Sahlgrenska 
University Hospital in Gothenburg and those who declined were offered 
home visits. Participants in the longitudinal study who relocated from 
Gothenburg were also offered home visits in other places of Sweden.  

3.1.1 STUDY I 
The study used data collected in 2005 from the 1930 birth cohort (age 75). 
Among those selected (N=1363), 11 died before they could be examined, 18 
could not be traced, 15 had emigrated outside Sweden and 32 could not speak 
Swedish, leaving an effective sample of 1287 individuals. Among these, 827 
(321 men, 506 women) accepted to take part in the psychiatric examination 
(response rate 64.3%). Out of the 827, 49 were excluded because of dementia 
and one due to missing symptom ratings, leaving 777 individuals (299 men, 
478 women) for the study. Non-participants had a higher three-year mortality 
rate compared to participants (14.3% versus 4.7%; p<0.001). There were no 
significant differences between the groups regarding gender, marital status, or 
in-patient care during the last year with psychiatric diagnoses (5.7% versus 
4.2%; p=0.251), depression (3.0% versus 1.8%; p=0.154), anxiety disorders 
(1.5% versus 0.5; p=0.053), or dementia (4.1% versus 2.4%; p=0.086) 
according to the Swedish Hospital Discharge register. 

3.1.2 STUDY II 
The study used data collected between 2000-2009, and included two birth 
cohorts born 1930 and 1922/23 (figure 1, page 33). In 2000, 896 individuals 
born on pre-specified dates in 1930 and living in Gothenburg, Sweden on 
September 1 were selected for a study on 70-year olds. Among these, 28 
persons died or had emigrated/relocated before the study started, and 23 
could not take part for other reasons (e.g. language difficulties), leaving an 
effective sample of 845 individuals. Among these, 580 accepted participation 
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in a psychiatric examination (response rate 68.5 %). For this specific study, 
16 were excluded due to dementia and two due to missing symptom ratings, 
leaving 562 individuals (224 men, 338 women). The participation rate did not 
differ between men and women, but due to oversampling of women (the 
merge of PPSW and H70 in 2000 meant that women born at additional dates 
were included), the sample had a higher proportion of women than the 
general population. Non-participants had a higher three year mortality rate 
compared to participants (5.6% versus 1.7%; p=.004). There were no 
significant differences between the groups regarding lifetime psychiatric 
diagnoses (6.0% versus 5.0%; p=.621), or in-patient care during the last year 
(13.5% versus 13.6%; p=1.00) according to the Swedish Hospital Discharge 
register. 

During 2005 (at age 75), a second examination was conducted and the sample 
from 2000 was extended to include an extra 569 individuals. Among those 
selected (N=1437), 71 died or emigrated/relocated before they could be 
examined, 79 could not take part for other reasons, leaving an effective 
sample of 1287 individuals. Among those, 832 accepted to take part in the 
psychiatric examination (response rate 64.6%). For this specific study, 48 
were excluded due to dementia and 14 due to missing symptom ratings, 
leaving 770 individuals (293 men, 477 women). There were no significant 
differences between the groups regarding sex. Non-participants had higher 
three year mortality rate than participants (13.7% versus 4.5%; p<.001). 
There were no significant differences between non-participants and 
participants regarding lifetime psychiatric diagnoses (7.6% versus 5.3%; 
p=.115), or in-patient care during the last year (18.5% versus 17.8%; p=.763) 
according to the Swedish Hospital Discharge register. 

During 2009 (at age 79), a third examination was conducted. Among those 
selected (N=1360), 208 had died before they could be reexamined, 44 could 
not take part for other reasons, leaving an effective sample of 1108 
individuals. Among those, 662 accepted to take part in the psychiatric 
examination (response rate 59.7%). For this specific study, 56 were excluded 
because of dementia and 3 due to missing symptom ratings, leaving 603 
individuals (239 men, 364 women). There were no significant differences 
between the groups regarding sex. Non-participants had a higher three year 
mortality rate (11.7% versus 7.6%; p=.026), higher prevalence of lifetime 
psychiatric diagnoses (9.0% versus 5.6%; p=.040), and lower rates of in-
patient care during the last year (9.9% versus 18.1%; p<.001), but longer 
mean hospital stay (14.8 versus 9.1 days) compared to participants according 
to the Swedish Hospital Discharge register. 
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Figure 1. Flowchart describing study design and sample of study II 
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We also included a sample from the H85 study 179. In 2009, 1013 85-year-
olds born in 1923-24 and living in Gothenburg, were selected from the 
Swedish population register. Among those, 44 died or emigrated/relocated 
before they could be examined, and 25 could not take part for other reasons, 
leaving an effective sample of 944 individuals. Among those, 571 accepted to 
take part in the psychiatric examination (response rate 60.5%). For this 
specific study 125 were excluded due to dementia and 13 due to missing 
symptom ratings, leaving 433 individuals (169 men, 267 women). There 
were no significant differences between the groups regarding sex or three-
year mortality rate. No data regarding lifetime psychiatric diagnoses and in 
patient care during the last year were available for non-participants.  

3.1.3 STUDY III 
The study used data collected between 1968-2012, and included women from 
the PPSW that took part in the psychiatric examination in 1968 (n=800, RR 
91%). The women were born in 1914, 1918, 1922, and 1930. Follow-up 
examinations were performed in 1974 (n=677, 85% response rate), 1980–81 
(n=629, 73% response rate), 1992–93 (n=371, 67% response rate), 2000–01 

(n=363, 73% response rate), 2005–06 (n=299, 75% response rate), and 2009–
10 (n=269, 67% response rate). A flowchart of study waves is provided in 
figure 2. In 1992, the youngest cohort born 1930 was not invited. Study 
participants were followed with regards to dementia occurrence until 2012 
with information from the Swedish Hospital Discharge Registry and Swedish 
Death Registry. 
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Figure 2. Flowchart describing sample selection in study III 
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3.2 ASSESSMENTS  
All participants completed a psychiatric semi-structured interview at each 
examination; performed either by a psychiatrist or a trained research nurse 
with psychiatric experience. The interviewers assessed self-reported 
symptoms during the past month and observed signs during the interview. 
The instrument used was mainly based on the CPRS and the Mini 
International Neuropsychiatric Interview (MINI). 

The CPRS 7 is a comprehensive 68-item scale designed specifically to 
measure change in psychopathology. The instrument is semi-structured, 
allowing for clarifying questions, and includes information on intensity, 
frequency, and duration of both reported symptoms and observed signs. The 
items are rated from 0-6 and are fitted with a characteristic description for 
each “scale step” in order to facilitate the distinction between different 
symptom levels and promote rater consistency. A rating of 2-3 indicates the 
presence of a symptom, however, it may or may not be pathological 
depending on context. A rating of 4-5 most often indicates pathology and a 
rating of 6 indicates very severe symptoms. The reliability is not influenced 
by aging or cognitive impairment and is validated for use in older populations 
180. 

The MINI is a short fully structured diagnostic interview, developed jointly 
by psychiatrists and clinicians in the US and Europe, for Diagnostic and 
Statistical Manual of Mental Disorders-IV (DSM-IV) and International 
Classification of Diseases (ICD) 10th revision psychiatric disorders 181. The 
instrument is binary and includes information on the presence of symptoms, 
but not severity. The psychiatric interview did not include items relevant to 
diagnose panic disorder (PD), agoraphobia, and post-traumatic stress disorder 
(PTSD). 

The Global Assessment of Functioning (GAF) was used to assess functioning 
due to mental health problems 182. Furthermore, specific assessments relevant 
for dementia diagnoses, such as recent and remote memory, semantic 
memory, concentration, judgment and abstract thinking were also included 
183, as well as assessments from the Alzheimer’s Disease Assessment Scale - 
Cognitive (ADAS-Cog)184. The Eysenck Personality Inventory (EPI) was 
used to assess neuroticism 185. The neuropsychiatric examination also 
includes information on age, education, accommodation, hypertension, 
diabetes mellitus, cardiovascular disease (CVD), smoking, alcohol 
consumption, physical activity, body mass index (BMI), stress; used as 
covariates in the studies. 
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3.2.1 DEFINITIONS OF ANXIETY, WORRY, AND GAD 
The definition of anxiety and worry in all three studies are based on items 
from the CPRS, with the exclusion of the first examination in study III in 
1968. At this time the CPRS was not constructed and anxiety was instead 
defined as having vegetative anxiety attacks at least once per month. Worry 
was defined as often being overly anxious or often being worried for no 
apparent reason. Both were based solely on frequency items. We were thus 
not able to provide information on severity in 1968. 

In study II and III (except in 1968) anxiety was defined as feelings of ill-
defined discomfort, edginess, inner turmoil mounting to either panic, dread or 
anguish (CPRS item ‘inner tension’). Worry was defined as apprehension 
worry and undue concern over trifles, which is difficult to stop and out of 
proportion to the circumstances (CPRS item ‘worrying over trifles’). The 
symptoms should have been present during the last month. Items were rated 
0-1= No symptom present, 2-3= Mild symptoms, 4-6= Severe symptoms 7.  

For the purpose of study III, we created dummy variables for midlife anxiety 
and midlife worry.  A woman was considered to have midlife anxiety if she 
acknowledged anxiety symptoms in 1968, or received a rating ≥2 on the 
CPRS anxiety item in 1974. Conversely, a woman was considered to have 
midlife worry if she acknowledged worry symptoms in 1968, or received a 
rating ≥2 on the CPRS worry item in 1974. 

Dual ratings by psychiatric research nurses and psychiatrists were conducted 
in 50 participants to assess inter-rater reliability. Inter-rater agreement for 
‘inner tension’ was κ =0.94, and ‘worrying over trifles’ was κ =0.90. 

In study I and II, GAD was diagnosed according to DSM-IV/5 21 and the 
ICD-10 Classification of Mental and Behavioral Disorders: Diagnostic 
criteria for research 186 using algorithms, constructed by the author under the 
supervision of three psychiatric specialists. Each symptom in the diagnostic 
manuals were identified and paired with the corresponding item in CPRS and 
MINI (figure 3-4). Cut-offs for CPRS items were based on expert opinion. 
Items from MINI were binary (Not present/Present) and were asked solely to 
those who endorsed a gateway question regarding anxiety or worry. For some 
items of MINI, raters were asked to distinguish between episodic and chronic 
anxiety. This specifier was included in the algorithm in study I, however, due 
to reliability concerns it was removed from the algorithm in study II.  The 
ICD-10 symptom “dry mouth” is not covered by MINI or CPRS, but the 
question was included in the general examination. We had no questions 
regarding “exaggerated response to minor surprises”, “feeling keyed up or on 
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edge”, and “difficulty breathing” which are included in GAD according to 
ICD-10-DCR.  

Inter-rater agreement for the signs and symptoms included in GAD diagnosis 
was high, with kappa values between 0.55 and 1.00. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Diagnostic algorithm for GAD according to DSM-5  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Algorithm for DSM-5 Generalized Anxiety Disorder 

Symptoms were assessed by ratings of the corresponding item in CPRS, from 0-6 
with increasing severity. The cut-off of 4 out of 6 represents clinically relevant 
symptom levels. Items from MINI were rated present (1)/not present (0) after 
endorsing a gateway question of either anxiety or worry 
 
Gateway criteria:  

Excessive anxiety and worry (apprehensive expectation). 
= Inner tension (separated from panic attacks) or Worrying over trifles  

 
Associated symptoms: At least three or more of the following symptoms  
 

1) Restlessness or feeling keyed up or on edge   
= Observed agitation (4-6) or Restlessness (1) 
 

2) Being easily fatigued     
= Fatigue (4-6) or Easily exhausted (1) 
 

3) Difficulty concentrating or mind going blank   
= Concentration difficulties (self-rated/observed) (4-6) or Concentration 
difficulties(1) 
 

4) Irritability      
= Hostile feelings(self-rated/observed)(4-6) or Irritability(observed)(4-6) or 
Irritability(1) 
 

5) Muscle tension     
= Muscular tension (self-rated/observed) (4-6) or Muscle tension (1) 
 

6) Sleep disturbance (difficulty falling or staying asleep, or restless unsatisfying 
sleep)  
= Reduced sleep (4-6) or Sleep satisfaction† or Sleep disturbances (1) 

 
† Item not included in CPRS, rated symptoms according to an ordinal scale of sleep 
satisfaction. Cut-off set at, not at all satisfactory, irrespective of hypnotic medication. 
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Figure 4. Diagnostic algorithm for GAD according to ICD-10-DCR  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Algorithm for ICD-10 Generalized Anxiety Disorder 
 
Symptoms were assessed by ratings of the corresponding item in CPRS, from 0-6 
with increasing severity. The cut-off of 4 out of 6 represents clinically relevant 
symptom levels. Items from MINI were rated present (1)/not present (0) after 
endorsing a gateway question of either anxiety or worry. 
 
Gateway criteria:  

Prominent tension, worry and feelings of apprehension. 
= Muscular tension (self-rated/observed) (4-6) or Muscle tension (1) or Inner 
tension (separated from panic attacks) (3-6) or Worrying over trifles (3-6) 
  

Associated symptoms:  At least four of the following symptoms of which one has 
to be from the first five items (1) to (5). 

 
Autonomic arousal symptoms  

1) Palpitations or pounding heart, or accelerated heart rate (1) 
2) Dry mouth (not due to medication or dehydration) (1) 
3) Trembling or shaking (1) 
4) Sweating (1) 
5) Vegetative disturbances (observed) (4-6) 

Symptoms	concerning	chest	and	abdomen 
6) Chest pain or discomfort (1) 
7) Nausea or abdominal distress (1) 
8) Feeling of choking (1) 

Symptoms	concerning	brain	and	mind 
9) Derealisation or depersonalisation (1) 
10) Feeling dizzy, unsteady, faint, or light-headed (1) 
11) Fear of dying (1) 
12) Feeling of losing control, "going crazy” (1) 

General	symptoms 
13) Numbness or tingling sensations (1) 
14) Hot flushes or cold chills (1) 

Symptoms	of	tension	
15) A sensation of a lump in the throat (1) 
16) Restlessness and inability to relax  

= Observed agitation (4-6) or Restlessness (1) 
17) Muscle tension or aches and pains  

= Muscular tension (self-rated) (4-6) or Aches and pains (self-rated) (4-6) 
Other	non-specific	symptoms 

18) Persistent irritability 
= Hostile feelings (self-rated/observed) (4-6) 

19) Difficulty concentrating or mind going blank, because of worrying or anxiety 
= Concentration difficulties (self-rated/observed) (4-6) or Concentration 
difficulties(1) 

20) Difficulties to sleep because of worrying 
= Sleep disturbances (1) 
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3.2.2 DEMENTIA 
In study I and II, dementia was used only as an exclusion criteria. However, 
in study III, dementia and dementia subtypes were used as outcome variables. 
The diagnosis of dementia at each examination was based on the criteria in 
the DSM-III-R187, using information from neuropsychiatric examinations and 
close informant interviews. Dementia diagnoses for individuals lost to 
follow-up were based on information from the Swedish Hospital Discharge 
Registry 1978-2012188. The diagnosis was made by consensus between, at 
least, two experienced psychiatrists. 

Alzheimer’s disease was diagnosed according to the criteria of the National 
Institute of Neurological and Communicative Disorders and Stroke and the 
Alzheimer’s Disease and Related Disorders Association (NINCDS-
ADRDA). Vascular dementia was diagnosed similar to the criteria of the 
National Institute of Neurological Disorders and Stroke and the Association 
Internationale pour la Recherce et l’Enseignement en Neurosciences 
(NINDS-AIREN), as described previously 189. Vascular dementia was 
diagnosed when there was a temporal relationship (within one year) between 
a history of acute focal neurological symptoms and signs (hemiparesis or 
motor aphasia) and the first symptoms of dementia. Mixed dementia was 
diagnosed when both Alzheimer’s disease and cerebrovascular disease were 
judged to contribute to dementia. 

Age of dementia onset was determined based on information from key 
informants, the hospital discharge register, and the examinations. If adequate 
information could not be obtained from these sources, age of onset was 
determined as the mid-point between the last examination free from dementia 
and the first with a dementia diagnosis. 

3.2.3 DIAGNOSIS OF OTHER MENTAL DISORDERS  
Social phobia, specific phobia, and obsessive-compulsive disorder were 
diagnosed according to DSM-IV criteria 182. Items from CPRS, MINI, and the 
Y-BOCS were combined to follow diagnostic criteria as closely as possible. 
These diagnostic procedures have been described elsewhere in detail 190-192. 
Major depression was diagnosed according to DSM 5 and minor depression 
was diagnosed according to DSM IV-TR criteria 193. Inter-rater agreement for 
items used to diagnose depression varied between κ =0.62 and κ =1.00. 
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3.3 STATISTICS 
All data analyses in Study I and II were made in SPSS versions 17-22 for 
Windows and MacOS respectively. In Study III all analysis were also made 
in Stata/SE 15 for Macintosh. Differences in proportion were tested with 
Pearson Chi-Square or Fisher’s exact test. P-values were considered 
significant at a level of p<0.05 (two-tailed).  

3.3.1 STUDY I AND II 
The first study has a cross-sectional design. Analysis of variance (ANOVA) 
was used to test differences in means. Kappa (κ) value was used to measure 
level of agreement between different criteria for GAD.  

The second study was also cross-sectional by design, including four age 
groups. The one-month prevalence of GAD associated symptoms according 
to ICD-10 and DSM-5 were measured, at age 70, 75, 79 and 85. To analyze 
the effect of age on a population level, we used generalized estimating 
equation models (GEE)194, adjusting for repeated measurements with an 
exchangeable working correlation matrix structure and a robust estimator of 
the covariance matrix. For binary outcome variables, we used a logistic link 
function. All analyses were adjusted for sex.  

To estimate the degree of functional disability we used GEE models with 
linear link functions, also with an exchangeable working correlation matrix 
structure and a robust estimator of the covariance matrix. The intercept was 
set at age 70. The models show associated functional disability for diagnoses 
of GAD (DSM-5 and ICD10), and for clinical and subclinical core symptoms 
of GAD. All analyses were adjusted for depression (major and minor), sex, 
age and medication with beta-blockers (which influences autonomic 
symptoms).  

3.3.2 STUDY III 
The third study has a longitudinal prospective study design, measuring 
exposure of anxiety and worry at baseline 1968 and at follow-ups. 
Participants were followed up with regard to incident dementia until the end 
of 2012. To assess the risk of dementia we used proportional hazard models 
(Cox). Kaplan-Meier (KM) plots did not reveal any overt violations of the 
proportional hazards assumption. Person time was measured from the 
baseline examination date to December 31, 2012. Individuals were censured 
when diagnosed with dementia, at the time of death, or at end of the study 
period. Model 1 adjusted for age. In Model 2, all analyses adjusted for age, 
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and major depression. Additional covariates were considered relevant at 
p<0.3 or after a significant Likelihood-ratio test. The final model for each 
analysis may be found in the caption below the corresponding table. The 
same sets of analyses were used to assess the risk for dementia and dementia 
subtypes.  

In the analyses in relation to age of dementia onset, person time was 
redefined to begin at birth. Participants were stratified into age groups (38-64, 
65-74, 75-84, 85-94, >95), based on when person time ended, i.e. until death, 
dementia diagnosis or December 31, 2012. The risk of dementia was 
assessed, for each age group, with a Cox regression. 

We conducted two sensitivity analyses. In the first sensitivity analysis, 
participants born 1914 and 1918 were excluded in order to limit age range to 
38-48 years at baseline, which gave a more strict definition of middle age. In 
the second sensitivity analysis, individuals diagnosed with dementia before 
1999 were excluded, i.e. providing a sample with a minimum of 25 years 
between measurement of anxiety and dementia diagnosis. The cutoff was 
based on previous literature regarding the first presence of clinical 
biomarkers 169, which occurs already 22-25 years before diagnosis.  
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4 RESULTS & DISCUSSION 
4.1.1 STUDY I 
The aim of the study was to examine current classification systems of GAD 
in a cross-sectional sample of older adults. A review of the literature had 
revealed a lack of evidence concerning the characteristics of GAD in older 
Swedish populations. Evidence indicated substantial differences between 
current classification systems due to repeated alterations of the DSM, and in 
the advent of DSM-5 little was known of how this affected older populations. 
Special attention was given to prevalence, diagnostic overlap, and 
comorbidity. 

The main findings concluded that GAD was common in old age. The 
prevalence was similar for all classification systems. However, rates were 
slightly increased for the proposed criteria for DSM-5.  Diagnostic agreement 
was moderate, different classification systems only captured the same 
individuals in about half of the cases. Comorbidity with selected mental 
disorders was high, and highest in those with depression. According to both 
classification systems GAD was more common in women than in men.  

 

 

 

 

 

 

 

 

 

 

Figure 5. Venn diagram showing diagnostic overlap for Generalized Anxiety 
Disorder (GAD) according to DSM-IV and ICD-10-DCR 
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The results suggested that GAD is common, consistent with findings in 
younger populations. Our one-month prevalence rates around 4% were in line 
with other epidemiological studies among older adults 48,195,196. Furthermore, 
our findings also confirmed sex differences and high comorbidity findings 
reported in younger populations. However, even though we found that GAD 
according to DSM-IV and ICD-10-DCR were similar in terms of prevalence, 
functional disability and patterns of comorbidity, diagnostic overlap was only 
moderate. Results suggested that a large group of people might be missed if 
either one of the diagnostic criteria were applied. It was also noted that the 
proposed criteria would further increase this disparity. 

The most important limitation in study I is the size of our sample. GAD 
according to ICD-10-DCR includes 22 different symptoms, which is difficult 
to assess correctly without missing data in interviews. This was indicated by 
some symptoms being very rare. Furthermore, due to the overlap of the 
diagnostic criteria, comparisons were difficult as groups became small. A 
larger sample with more cases would have been preferred; hence some results 
should be interpreted with caution. Another consideration is the applicability 
of clinical criteria in a normal population, meaning that criteria may capture 
non-clinical cases if applied to the general population. This argument is 
supported by better agreement in clinical samples compared to 
epidemiological 33,197, however, those classified by both classification 
systems were not significantly more distressed arguing against this 
suggestion.  

4.1.2 STUDY II 
The aim of study II was to examine how the expression of anxiety and worry 
changes with increasing age. It was hypothesized that the prevalence of 
autonomic arousal and worry would decrease with age and that these 
differences would influence the diagnostic criteria for GAD according to 
DSM-5 and ICD-10-DCR. Results from study I indicated that autonomic 
arousal might cause GAD, according to ICD-10-DCR, to be less prevalent 
compared to DSM-5. A further review of the literature revealed that the 
expression of anxiety might change with age 127,198.  

The main findings were in line with our hypothesis, symptoms associated 
with autonomic arousal and muscle tension decreased markedly with age. 
However, symptoms of worry remained stable or increased. The prevalence 
of GAD according to DSM-5 did not change with age, while the prevalence 
of GAD according to ICD-10-DCR tended to decrease. In addition, those 
with autonomic arousal and those diagnosed with GAD according to ICD10-
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DCR had higher GAF scores with age, suggesting that these symptoms were 
associated with better functioning with increasing age.  

The results from the second study suggest that the expression of anxiety and 
worry changes with age. We examined common anxiety symptoms in the 
general population between 70-85 and found that “fear”-related symptoms, 
i.e. symptoms related to free-floating anxiety and autonomic arousal, were 
less prominent and less intense in the older age-groups. This is in line with 
previous research 115,135. However, cognitive symptoms remained or 
increased, suggesting different expressions of disease in old age.  

 

Table 4. A GEE model, adjusted for sex, shows the effect of age on 
prevalence rates for GAD-associated symptoms in 70-85 year olds199 

       Prevalence  Effect of Age 

   Age 70 Age 75 Age 79 Age 85  Generalized estimating equations 

   % % % %   

GAD associated symptoms†  n 562 770 603 433  OR (CI95%) p-value 

          

Anxiety Clinical 2.5 2.6 1.7 0.2  0.91 (0.87-0.96) <.001 

 Subclinical 7.1 16.5 10.0 12.5  1.02 (1.00-1.04) .129 

Worry Clinical 5.4 4.8 6.4 7.2  1.03 (0.99-1.06) .139 

 Subclinical 24.4 34.0 34.8 32.6  1.03 (1.01-1.04) .004 

Restlessness‡ Clinical 1.4 0.5 0.7 0.2  0.90 (0.80-1.00) .056 

 Subclinical 8.7 8.7 3.3 1.8  0.90 (0.87-0.93) <.001 

Being easily fatigued Clinical 12.3 17.0 18.0 25.2  1.06 (1.03-1.08) <.001 

 Subclinical 26.0 44.5 53.6 47.6  1.07 (1.05-1.08) <.001 

Difficulties concentrating Clinical 3.0 4.4 2.8 4.6  1.02 (0.98-1.06) .431 

 Subclinical 19.9 33.8 28.0 33.0  1.03 (1.02-1.05) <.001 

Irritability Clinical 5.9 3.2 2.7 1.6  0.91 (0.87-0.96) <.001 

 Subclinical 23.5 27.1 30.7 29.8  1.03 (1.00-1.04) .009 

Muscle tension Clinical 8.5 4.7 2.3 2.5  0.90 (0.86-0.94) <.001 

 Subclinical 30.8 35.6 28.4 17.8  0.96 (0.94-0.97) <.001 

Sleep disturbances Clinical 24.4 29.4 24.8 29.0  1.01 (1.00-1.03) .350 

 Subclinical 22.2 32.5 44.1 40.4  1.06 (1.05-1.08) <.001 

Autonomic arousal Clinical 5.5 3.5 2.2 2.1  0.92 (0.88-0.97) .002 

 Subclinical 29.9 22.7 11.4 14.5  0.92 (0.90-0.95) <.001 

           
† Symptoms derived from CPRS, based on self-reported and observed information 
‡ Only information regarding observed restlessness were available 
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The implications of this change may be increased differences in prevalence in 
GAD according to DSM compared to ICD as autonomic symptoms are 
mandatory in GAD according to ICD-10-DCR while absent altogether in 
DSM. These results suggest that the emphasis, in upcoming revisions of 
current classification systems, should be directed at unifying criteria to avoid 
misclassification. If autonomic symptoms are reinstated, attention should be 
directed to designing age-appropriate criteria. 

The main strength of this study lies in examining differences in diagnostic 
criteria for GAD and the influence of age on individual symptoms, with in 
the same study. The main limitations were that most anxiety items included 
in the diagnosis for GAD according to ICD-10-DCR lacked information 
regarding severity and only asked if participants endorsed the gateway 
symptoms anxiety or worry. Thus analysis of the influence of age on 
individual symptoms in the population was limited to items from CPRS. 
Furthermore, the GAD algorithm had to be changed, compared to study I, as 
it was realized that ratings for MINI anxiety symptoms had reliability 
concerns (discussed in section 3.2.1). This impacted the prevalence of the 
disorder positively making GAD according to ICD-10-DCR more prevalent 
than DSM-5, which is in line with other studies 33,54,200.  

4.1.3 STUDY III 
The aim of study III was to clarify temporal relationships and examine if 
anxiety and worry independently increases the risk of dementia or dementia 
subtypes. The association between anxiety and dementia is established, 
however, prospective findings of anxiety prior to dementia are somewhat 
debated 139,156. A review of the literature revealed a lack of long follow-up 
studies able to exclude any effect of reverse causality 159. Furthermore, 
anxiety assessment in most previous studies has relied on aggregated 
symptom scales that may obscure important characteristics of individual 
symptoms.  

The main findings suggest that midlife anxiety, but not worry, may increase 
the risk of dementia in late life. The association was independent of 
depression, neuroticism, and stress level at baseline. Furthermore, anxiety 
closer to dementia onset did not increase the risk of dementia.  

The results indicate that exposure to anxiety more than 25 years before 
dementia onset increased the risk of incident dementia. Our results expand 
findings from two long-term prospective studies (>10 years)160,161, which had 
higher ages at baseline and employed self-reported scales to assess anxiety. 
Furthermore, the different association patterns with dementia for anxiety and 
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worry suggests qualitative differences between these constructs, and that 
results from anxiety scales may attenuate or obscure associations with 
dementia.  

The strengths of this study include the representative and well-characterized 
population, the prospective longitudinal study design, the long observation 
period, comparably young age at baseline, multiple follow-up examinations 
with low attrition, structured assessments of anxiety and worry, and multiple 
sources of information used to detect and diagnose dementia.  

The main limitation is the small sample size at later follow-ups, due to 
attrition and death, limiting statistical power. Another limitation is the 
infrequency of follow-ups. A third limitation is the use of different anxiety 
assessments 1968 and 1974 and onwards, this limited analyses on severity 
and direct comparisons. However, being able to show that separate measures 
of anxiety in midlife increased the risk of dementia strengthened the results. 
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5 GENERAL DISCUSSION 
To summarize the findings of this thesis it is suggested that GAD is common 
in old age irrespective of diagnostic criteria. Current classification systems 
have evolved separately and may now capture different people in almost half 
the cases. Furthermore, age influences the core symptoms of GAD, anxiety 
and worry, differently and the expression of anxiety may, as a result, change 
with increasing age. Anxiety, but not worry, is suggested to be a potential 
modifiable risk factor for dementia, lending further support to the notion of 
qualitative differences between these constructs 10,201.     

Among the strengths of this thesis are the population-based design and 
systematic sampling from the population register. Clinically experienced 
interviewers, using a semi-structured instrument allowing for clarifying 
questions, examined all participants. This method has been suggested to 
provide higher quality data compared to fully structured interviews 58.  

There are also some methodological considerations that need to be 
considered. The comprehensive examinations limited the number of 
participants in our studies, hence some subgroups were small and results 
should be interpreted with caution. This was especially relevant when 
comparing overlapping symptom profiles for GAD according to DSM-5 and 
ICD-10-DCR. Mortality and psychiatric morbidity was higher in non-
participants compared to participants, which may have led to an 
underestimation of results. Furthermore, due to the nature of our studies we 
did not include hierarchical exclusion criteria. This may have inflated 
prevalence rates; however, it was essential in order to conduct investigations 
on comorbid conditions. We also did not exclude substance abuse or medical 
conditions. 

Some interesting issues were not adequately covered in my studies or should 
have been further explored. There are substantial cross-cultural differences in 
GAD across the globe, with higher rates of prevalence and associated 
disability in high-income countries compared to low-income countries 57; 
however, lower rates of persistence are reported. The reason for this is not 
fully understood but several factors may be involved, i.e. awareness or 
mental health literacy, differences in treatment availability, genetic 
susceptibility or differences in environmental risk markers. Answering this 
question in full lies beyond the scope of my thesis; however, a study on 
prognosis and persistence of GAD in a Swedish population of older adults 
may have contributed important information to this topic, as no such study is 
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available. Furthermore, a follow-up study of older adults would also allow 
for analysis of persistence to the same classification system and also 
individual differences in functional disability.  

Another finding not adequately covered was the hypothesis of two different 
types of anxiety 4,202. In retrospect, further investigations on the factor 
analysis topic could have been conducted. We attempted a latent class 
analysis, however, due to very small numbers for selected items, results were 
underpowered and the analysis did not converge. Nevertheless, a further 
investigation using both exploratory and confirmatory factor analyses to 
visualize the two supposed factors in our sample would have been 
advantageous. 

The field of anxiety and dementia also requires further exploration. Results in 
study III suggest that anxiety may lie on a causal pathway to dementia. 
Recent evidence from twin studies suggests that genetic factors may drive 
this association 160, possibly through a shared common biological pathway 203. 
Several studies have attempted to establish an association with candidate 
genes such as brain derived neurotrophic factor (BDNF). However, in light of 
our findings, these associations may need to be examined at an earlier age 
than previously considered, as midlife and late-life anxiety may be differently 
associated with dementia. Furthermore, in addition to replication studies, 
further intervention studies, showing risk reduction in successfully treated 
patients with anxiety, are required to establish a causal relationship. Such 
studies should also be conducted at an early stage, as our results indicate that 
anxiety was present at least 25 years before dementia diagnosis. 

5.1.1 FUTURE PERSPECTIVES 
In this thesis, the recurrent topic has been the qualitative differences 
associated with anxiety and worry. Nonetheless, most studies use these 
constructs interchangeably, which may have attenuated or obscured important 
characteristics for each of the symptoms. Further exploration of the 
underpinnings is warranted. The genetic factors associated with anxiety and 
worry is largely unexplored, however, larger sample sizes, without 
compromising with the quality of data, are required to find these associations. 
This will require significant cooperation between research groups in 
consortiums such as the anxiety group in Psychiatric Genomics Consortium 
(PGC). Another recurrent topic in my work is autonomic arousal. Further 
exploration of autonomic dysfunction in GAD, dementia, old age and heart 
disease is needed to increase our understanding of the expression and 
consequences of anxiety. 
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