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Abstract

Generalized anxiety disorder (GAD) is a mental health problem, which is characterized by
excessive anxiety and worry, problems that are difficult to control. In the general population, the
12-month prevalence of GAD is 2-3%, with the lifetime prevalence being about 5%. However,
GAD is more prevalent among primary care utilizers i.e. approximately 5-8% of them suffer from
this disorder. Earlier studies have revealed GAD to be associated with a high utilization of health
care resources.

There were four goals of the present study; i) to investigate the prevalence of GAD among
Finnish health care high utilizers, ii) to examine the association between GAD and utilization of
different health care services at the population level, iii) to determine whether there would be any
association between frequent utilization of health care services, GAD and somatic symptoms and
iv) to compare the costs associated with GAD in secondary care in Finland with those attributable
to major depressive disorder (MDD). In addition, the Finnish translation of the 7-item GAD scale
(GAD-7) was validated.

In a sample (n=150) of health care high utilizers in northern Finland, the prevalence of GAD
was found to be 4%; GAD-7 was a valid instrument for detecting GAD in these subjects.

In Northern Finland 1966 Birth Cohort, there was a significant association between GAD and
health care utilization. Those subjects who screened positive for GAD with GAD-7 made 112%
more total health care visits than other individuals. The results were statistically significant when
controlled for potential confounders. Both GAD symptoms and physical symptoms were risk
factors for frequent attendance of health care services, and the individuals who tested positive for
GAD exhibited a higher rate of physical symptoms.

Secondary care costs of all patients with a new diagnosis of GAD or MDD were calculated 2
years before and after the diagnosis date using the information from the Finnish Hospital
Discharge Registers and National Hospital Benchmarking Database. Patients with a history of
earlier depression or anxiety disorder had markedly higher costs compared with patients without
psychiatric comorbidities. The highest mean individual costs (€19,538) during the 4-year follow-
up were observed among patients with new onset of GAD but with a history of other anxiety
disorders or MDD.

Keywords: anxiety disorders, cost analysis, general practice, generalized anxiety
disorder, health services, high utilizers of health care, screening
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Tiivistelmä

Yleistynyt ahdistuneisuushäiriö on mielenterveyden häiriö, jolle on ominaista ylenmääräinen
ahdistuneisuus ja huolestuneisuus, joita on vaikea kontrolloida. Väestöstä noin 2 % on kärsinyt
siitä vuoden aikana ja 5 % elinaikanaan. Perusterveydenhuoltoon hakeutuvilla potilailla sen on
todettu olevan muuta väestöä yleisempi n. 5-8 %:n täyttäessä diagnostiset kriteerit. Aiemmat tut-
kimukset ovat viitanneet yleistyneestä ahdistuneisuushäiriöstä kärsivien käyttävän usein run-
saasti terveyspalveluita.

Tämän tutkimuksen tarkoituksena oli selvittää yleistyneen ahdistuneisuushäiriön esiintyvyyt-
tä terveyspalveluita paljon käyttävillä suomalaisilla henkilöillä, yleistyneen ahdistuneisuushäiri-
ön yhteyttä erilaisten terveyspalveluiden käyttöön väestötasolla, yleistyneen ahdistuneisuushäiri-
ön ja somaattisten oireiden yhteyttä terveyspalveluiden suurkäyttöön ja yleistyneeseen ahdistu-
neisuushäiriöön erikoissairaanhoidossa liittyviä kustannuksia vertaillen niitä masennukseen liit-
tyviin kustannuksiin. Samalla validoitiin yleistyneen ahdistuneisuushäiriön seulontaan kehitetyn
GAD-7 seulan suomenkielinen käännös.

Joukossa pohjoissuomalaisia (n=150) terveyspalveluita paljon käyttäviä henkilöitä 4 %:lla
todettiin yleistynyt ahdistuneisuushäiriö. Heillä GAD-7-kysely osoittautui toimivaksi seulonta-
työkaluksi.

Pohjois-Suomen 1966 syntymäkohortissa väestötasolla tutkittaessa todettiin yleistyneeseen
ahdistuneisuushäiriöön liittyvän runsasta terveyspalveluiden käyttöä. GAD-7-kyselyssä positii-
visen testituloksen saaneilla oli kokonaisuudessaan 112 % enemmän terveyspalveluiden käyt-
töä. Tulokset olivat tilastollisesti merkitseviä myös huomioitaessa mahdolliset sekoittavat teki-
jät. Lisäksi sekä yleistynyt ahdistuneisuushäiriö että somaattiset oireet liittyivät terveyspalvelui-
den suurkäyttöön.

Sairaaloiden poistoilmoitusrekisteriä ja kansallista sairaaloiden vertailutietokantaa hyödyntä-
en laskettiin uusien yleistyneen ahdistuneisuushäiriön ja masennuksen diagnoosin saaneiden
potilaiden erikoissairaanhoidon kokonaiskustannukset 2 vuotta ennen ja jälkeen diagnoosin. Eri-
tyisen suuret kustannukset olivat niillä uuden diagnoosin saaneilla, joilla oli historiassa aiempi
masennus tai ahdistuneisuushäiriö. Suurimmat keskimääräiset erikoissairaanhoidon kustannuk-
set (19 538 €) todettiin niillä yliestyneen ahdistuneisuushäiriön diagnoosin saaneilla, joilla aiem-
min oli todettu jokin muu ahdistuneisuushäiriö tai masennus.

Asiasanat: ahdistuneisuushäiriöt, kustannusanalyysi, perusterveydenhuolto, seulonta,
terveyspalveluita paljon käyttävät, terveyspalvelut, yleistynyt ahdistuneisuushäiriö
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Introduction 

Generalized anxiety disorder (GAD) is a mental health problem; a part of the 

anxiety spectrum. GAD is characterized by excessive anxiety and worry, which are 

difficult to control (American Psychiatric Association 2013). It has been claimed 

to be the most impairing anxiety disorder, causing disability in daily living, reduced 

work performance and impaired quality of life (Grant et al. 2005, Toghanian et al. 
2014). Furthermore, comorbid conditions like depression, other anxiety disorders 

and physical conditions often worsen the impairment and prognosis of the sufferers 

of GAD (Grant et al. 2005, Hoffman et al. 2008, Phillips et al. 2009, Simon 2009, 

Weisberg 2009). 

However, GAD is a common disorder with an estimated current prevalence of 

2-3% and a lifetime prevalence of over 5% (Maier et al. 2000, Wittchen et al. 1994, 

Wittchen & Hoyer 2001). Furthermore, it is the most common anxiety disorder 

encountered in primary care, with a prevalence rate of 5-8% (Lieb et al. 2005, 

Maier et al. 2000, Wittchen et al. 2002). Especially high prevalence rates have been 

reported among individuals who can be considered as frequent utilizers of health 

care resources (Belanger et al. 2005, Katon et al. 1990). 

However, GAD is often difficult to recognize. Patients with GAD often seek 

help for somatic symptoms or sleeping problems and only rarely directly complain 

of suffering anxiety symptoms (Wittchen & Hoyer 2001, Wittchen et al. 2002). As 

a matter of fact, in a German study, only 13.3% of patients with GAD presented 

anxiety as their primary complaint and only 34.4% of patients with GAD were 

correctly diagnosed in primary care (Wittchen et al. 2002). Similarly, a report from 

the Nordic countries revealed that general practitioners only recognized 37% of 

cases with GAD; in Finland the rate was 36% (Munk-Jørgensen et al. 2006). 

Therefore it is not a surprise that patients with GAD have often failed to receive 

effective treatment (Kroenke et al. 2007, Sihvo et al. 2006, Wittchen et al. 2002). 

In fact, GAD poses a substantial economic burden on society, due to both high 

direct and indirect costs (Hoffman et al. 2008, Konnopka et al. 2009). However, 

most of the earlier studies have been limited to self-report data in varying study 

settings, resulting in a wide range of cost estimates (Hoffman et al. 2008, Konnopka 

et al. 2009). 

The present study was performed in order to gather a comprehensive picture of 

the utilization of health care services attributable to GAD. The prevalence of GAD 

among frequent attenders of health care services was evaluated in primary care, 

simultaneously validating a Finnish translation of the 7-item generalized anxiety 
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disorder scale (GAD-7) for screening GAD. The association between GAD 

symptoms and the utilization of different health care services was investigated at 

the population level. In addition, the association was assessed between frequent 

attendance of health care clinics, GAD symptoms and somatic symptoms. In 

addition, a cost analysis was conducted comparing the secondary care costs 

associated with generalized anxiety disorder to those encountered in patients with 

a major depressive disorder. 
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1 Review of the literature 

1.1 What is anxiety? 

There is a lack of a generally acceptable definition for anxiety (McNaughton 1996). 

The medical terms published by the Duodecim Medical Publications Ltd. define 

anxiety as a feeling of fear arising from the inside or outside, posing threats of 

danger about which one is poorly aware (Nienstedt 2007). Furthermore, anxiety 

includes separate cognitive, autonomic, expressive, and skeletal reactions which 

tend to interact dialectically with each other (McNaughton 1996). However, anxiety 

is also a normal physiological response to a threat (Kyrios et al. 2011). Anxiety 

disorders occur when this normal physiological response is associated with high 

levels of autonomic arousal, erroneous cognition, and dysfunctional coping 

strategies (Kyrios et al. 2011). 

1.2 Definition of generalized anxiety disorder 

The foundation for the classification of anxiety disorders was laid by Sigmund 

Freud in 1894, when he described a distinct syndrome anxiety neurosis, which he 

separated from neurasthenia (Rickels & Rynn 2001). Freud believed that anxious 

expectation involving features like nervousness, apprehension, and free-floating 

anxiety represented the core symptom of anxiety neurosis, which consisted of four 

major clinical syndromes: general irritability, chronic apprehension/anxious 

expectation, anxiety attacks, and secondary phobic avoidance (Rickels & Rynn 

2001). The Diagnostic and Statistical Manual of Mental Disorders included in the 

first edition (DSM-I) the term “anxiety reaction”, and in the second edition (DSM-

II) “anxiety neurosis” using the concept of neurosis as a major organizing principle 

in structuring the anxiety disorders (Rickels & Rynn 2001). However, these 

diagnoses included, but did not separate, generalized symptoms of anxiety and 

panic symptoms (Rickels & Rynn 2001). With respect to neurosis, Freud used the 

term both descriptively and to indicate the etiological process, although nowadays 

controversies surround that definition (Costa e Silva 1998). 

GAD as a diagnostic term was introduced first in the third edition of the 

Diagnostic and Statistical Manual of Mental Disorders (DSM III) in 1980 

(American Psychiatric Association 1980). However, the nosological status of GAD 

and the diagnostic criteria with regard to the required duration and severity of 
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symptoms have changed over the years first in DSM IV and then that text was 

revised in DSM-IV-TR. The latest (fifth) edition of the Diagnostic and Statistical 

Manual of Mental Disorders was published in 2013 but it did not contain any 

significant changes in the criteria for GAD compared to DSM-IV-TR (American 

Psychiatric Association 2013). Table 1 presents the DSM-V diagnostic criteria for 

GAD. 

Table 1. Diagnostic criteria of generalized anxiety disorder (GAD) according to the 

Diagnostic and Statistical Manual of Mental Disorders fifth edition (DSM-V) (American 

Psychiatric Association 2013). 

List Criteria 

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 is required in children. 

Restlessness or feeling keyed up or on edge. 

Being easily fatigued. 

Difficulty concentrating or mind going blank. 

Irritability. 

Muscle tension. 

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 mental 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). 

Nevertheless, World Health Organisation (WHO) has another classification of 

diseases including psychiatric disorders: International Classification of Diseases 

(ICD) (World Health Organisation 1992). It has been developed in international 

collaboration by WHO and it has gained some acceptance. However, DSM is 
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prevalent in the US and scientific work (Wittchen & Hoyer 2001). Generalized 

anxiety disorder appeared in the 10th edition of ICD in 1992 when panic disorder 

and generalized anxiety disorder became differentiated (Costa e Silva 1998). 

Before that, in the 9th edition of ICD, they were both included into the category of 

anxiety states (Costa e Silva 1998). Earlier psychiatric disorders were differentiated 

into psychoses and psychoneuroses, but this fundamental organizing principle was 

abandoned in the 10th edition of ICD (Costa e Silva 1998). Table 2 presents the 

diagnostic criteria of GAD according to ICD-10. 



24 

Table 2. Diagnostic criteria of generalized anxiety disorder according to the 

International Classification of Diseases 10th edition (World Health Organisation 1992). 

List Criteria 

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. 

Autonomic arousal symptoms 

1. Palpitations or pounding heart, or accelerated heart rate 

2. Sweating 

3. Trembling or shaking 

4. Dry mouth (not due to medication or dehydration) 

Symptoms concerning chest and abdomen 

5. Difficulty breathing 

6. Feeling of choking 

7. Chest pain or discomfort 

8. Nausea or abdominal distress (e.g. churning in stomach) 

Symptoms concerning brain and mind 

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 

General symptoms 

13. Hot flushes or cold chills 

14. Numbness or tingling sensations 

Symptoms of tension 

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 

Other non-specific symptoms 

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 (F41.0), phobic anxiety disorders (F40.-), 

obsessive-compulsive disorder (F42.-) or hypochondriacal disorder (F45.2). 

D Most commonly used exclusion criteria: not sustained by a physical disorder, such as 

hyperthyroidism, an organic mental disorder (F0) or psychoactive substance-related disorder (F1), 

such as excess consumption of amphetamine-like substances, or withdrawal from 

benzodiazepines. 
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1.3 Epidemiology of generalized anxiety disorder 

GAD is rather common throughout society, with a current prevalence of 2-3% and 

a lifetime prevalence of 5% (Maier et al. 2000, Wittchen et al. 1994, Wittchen & 

Hoyer 2001). However, different prevalence rates have been described depending 

on which different groups are being studied and the diagnostic criteria applied. If 

one applies the ICD-10 criteria, the lifetime prevalence of GAD is somewhat higher 

(6.5%) than if one uses the DSM-IV criteria (Wittchen & Hoyer 2001). However, 

also opposite results have been presented; e.g. in a Swedish study among elderly 

people in Gothenburg the prevalence of GAD was 3.7% using ICD-10 criteria but 

4.5% using DSM-V criteria (Nilsson et al. 2012); Furthermore, the results from 

that study also indicated that only about half of the people with ICD-10 GAD fulfil 

the DSM-IV or DSM-V criteria and similarly only about half of the people with 

DSM-IV/DSM-V GAD fulfil the ICD-10 criteria (Nilsson et al. 2012). Table 3 

summarizes previous studies concerning the prevalence of GAD. 

According to the National Comorbidity Survey Replication (NCS-R), a study 

of 9,282 American people, the lifetime prevalence of DSM-IV GAD was 5.7% 

(Kessler et al. 2005a), and the 12-month prevalence 3.1% (Kessler et al. 2005b). 

In the US population, the prevalence of GAD have been studied also in the National 

Epidemiologic Survey on Alcohol and Related Conditions (NESARC), in which a 

representative sample of 43 093 members of the US civilian population was 

investigated by using the Alcohol Use Disorder and Associated Disabilities 

Interview Schedule-DSM-IV version (AUDADIS-IV) published by the National 

Institute on Alcohol Abuse and Alcoholism (NIAAA) (Grant et al. 2005). They 

found a lifetime prevalence of 4.1%, and 12-month prevalence of 2.1% for GAD 

(Grant et al. 2005).  

Lieb et al. has performed a review of 15 studies investigating the epidemiology 

of GAD in 15 European countries (Lieb et al. 2005). They found that the lifetime 

prevalence of GAD ranged from 0.1% to 21.7%, and the 12-month prevalence from 

0.2% to 3.1%. The results varied in different studies because of differences in 

methodology and diagnostic criteria used while diagnostic instruments based on 

criteria from DSM-III onwards or ICD-10 were used. This meta-analysis estimated 

the 12-month median prevalence across all studies to be 1.7%. However, more 

recent European studies have presented somewhat higher 6-12 month prevalence 

rates for GAD, ranging from 1.3-12.8% (Jacobi et al. 2014, Leray et al. 2011, 

Malard et al. 2015, Nilsson et al. 2012, Pirkola et al. 2005, Zhang et al. 2014).  
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In Finland, the 12-month prevalence of DSM-IV GAD was assessed in the 

Health 2000 Study with the Composite International Diagnostic Interview (CIDI) 

(Pirkola et al. 2005). In this sample of 6,005 members of the general adult 

population at the age of 30 or over, the 12-month prevalence was 1.3% both for 

females and males (Pirkola et al. 2005). 

The lifetime prevalence of GAD has been reported to be higher among US new 

soldiers compared to the general population from the NCS-R (Rosellini et al. 2015). 

When the DSM-IV criteria were applied with CIDI in a sample of 38 507 new 

recruits to the US army, the prevalence rate was estimated as 8.2% (Rosellini et al. 
2015).  

When community-dwelling elderly people (≥ 65 years) were studied using 

MINI (Mini International Neuropsychiatric Interview) 5.00 interview in France, a 

lifetime prevalence of 11%, and a current 6-month prevalence of 4.6% were found 

for DSM-IV GAD (Zhang et al. 2014). In this study which examined 1974 

participants, 24.6% of people with lifetime GAD had experienced the first onset 

after the age of 50 (Zhang et al. 2014). 
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Table 3. Prevalence of generalized anxiety disorder (GAD) in different studies in varying 

setting and populations. 

Study Country Criteria1 Instrument Sample Age Group Time Prevalence 

Pirkola et al. 

2005 

Finland DSM-IV2 CIDI3 6005 ≥30 Population 12-month 1.3% 

Kessler et al. 

2005a 

USA DSM-IV2 WMH-CIDI4 9282 ≥18 Population Lifetime 5.7% 

Kessler et al. 

2005b 

USA DSM-IV2 WMH-CIDI4 9282 ≥18 Population 12-month 3.1% 

Grant et al. 

2005 

USA DSM-IV2 AUDADIS-IV5 43093 ≥18 Population Lifetime 

12-month 

4.1% 

2.1% 

Rosellini et al. 

2015 

USA DSM-IV2 CIDI3 38 507 ≥17 New soldiers Lifetime 8.2% 

Jacobi et al. 

2014 

Germany DSM-IV-

TR6 

CIDI3 5318 18-79 Population 12-month 2.2% 

Skapinakis et 

al. 2013 

Greece ICD-107 CIS-R8 4894 18-70 Population 7 days 4.10% 

Leray et al. 

2011 

France ICD-107 MINI9 36105 ≥18 Population 6-month 12.8% 

Malard et al. 

2015 

France DSM-IV2 MINI9 5600 ≥24 Working men 

women 

6-month 3.78% 

6.93% 

Zhang et al. 

2014 

France DSM-IV2 MINI9 1974 ≥65 Community-

dwelling old 

people 

Lifetime 

6-month 

11% 

4.6% 

Nilsson et al. 

2012 

Sweden ICD-10 

DSM-IV2 

DSM-V11 

MINI9, 

CPRS10 

777 75 75 year old 

people in 

Gothenburg 

1-month 

 

3.7% 

4.1% 

4.5% 

Reynolds et 

al. 2015 

USA DSM-IV2 AUDADIS-IV5 12312 ≥55 People 12-month 2.8% 

1diagnostic criteria applied in the study, 2Diagnostic and Statistical Manual of Mental Disorders, fourth 

edition, 3Composite International Diagnostic Interview, 4World Mental Health Composite International 

Diagnostic Interview, 5 Alcohol Use Disorders and Associated Disabilities Interview Schedule, 6Diagnostic 

and Statistical Manual of Mental Disorders, text revision of fourth edition, 7International Classification of 

Diseases, 10th edition, 8Clinical Interview Schedule- revised, 9Mini International Neuropsychiatric 

Interview, 10 Comprehensive Psychopathological Rating Scale, 11Diagnostic and Statistical Manual of 

Mental Disorders, fifth edition 

1.4 Course of generalized anxiety disorder 

Generalized anxiety disorder typically begins in adulthood (Kessler et al. 2005a). 

In the US population, GAD had the highest onset age of any of the anxiety disorders 
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with a median age at onset of 31 years according to the NCS-R (Kessler et al. 
2005a). European studies have also confirmed this finding of a rather high median 

age at onset, as the prevalence of GAD increases in Europe from the young 

adulthood to over the age of 50 years (Lieb et al. 2005). 

GAD is often a long-term illness and it has a high likelihood for recurrence. 

An American primary care study employing DSM-IV criteria for GAD showed that 

only 39% of patients with GAD achieved a full recovery with 54% of patients 

making a partial recovery during a two year follow-up (Rodriguez et al. 2006). 

However, 22% of patients who apparently enjoyed a full recovery experienced a 

full recurrence, and a similar percentage suffered a partial recurrence during a 2 

year follow-up (Rodriguez et al. 2006). Similarly, in another American study 

employing the DSM-III-R criteria for assessing GAD, the probability of recovery 

was 58% during the 12 year follow-up (Bruce et al. 2005). As many as 45% of 

patients who had apparently recovered, actually experienced a recurrence during 

the 12 years’ follow-up (Bruce et al. 2005). Furthermore, the average amount of 

time that patients suffering from GAD were ill was 74% during the 12 years follow-

up (Bruce et al. 2005). In an earlier survey accessing the same data, the recovery 

rates were 56% for males, and 46% for females during an 8 year follow-up (Yonkers 

et al. 2003). It seemed that males had a higher rate of relapse i.e. 43% of males 

relapsed after remission whereas the corresponding figure for females was 36% 

(Yonkers et al. 2003); however, these differences between genders were not 

statistically significant (Yonkers et al. 2003). A study among elderly subjects with 

a mean age of 74.1 years supported the finding that GAD is a chronic disorder i.e. 

in 36% of individuals the condition of GAD had lasted for over 10 years (Lenze et 
al. 2005). 

Those patients suffering from GAD who have comorbid major depressive 

disorder (MDD), panic disorder, or substance use disorders are less likely to 

recover than those without comorbidities (Bruce et al. 2005). In addition, family 

relationships, overall life satisfaction, and the presence of comorbid personality 

disorders affect the probability for recovery (Yonkers et al. 2000).  

1.5 Pathophysiology of generalized anxiety disorder 

Both genetic and environmental factors contribute to the development of GAD 

(Culpepper 2009, Simon 2009, Stein 2009). Genetic factors create the vulnerability 

to psychiatric pathology, and adverse experiences or stress contributes to the 

appearance of the disorder (Culpepper 2009). 
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A meta-analysis of genetic epidemiology found support for familial 

aggregation in GAD (Hettema et al. 2001). There are twin-studies that have pointed 

to a modest role of genetics in familial aggregation with estimates of heritability 

ranging from 14.3 to 49% (Hettema et al. 2001). 

Several environmental factors have been associated with the development of 

GAD, i.e. parental separation, lack of opportunity for social interactions, modelling 

of a relative who has an anxiety disorder, and childhood sexual or physical abuse 

(Fisher 2007). Different theoretical psychological models for GAD have been 

proposed including cognitive avoidance theory, and three different models - 

metacognitive, intolerance of uncertainty, and emotional dysregulation (Fisher 

2007), all of which emphasize the role of worry. Furthermore, Barlow has proposed 

an aetiological model for GAD, incorporating biological, psychological, and 

environmental factors (Barlow 2000, Fisher 2007). According to this model, worry 

and avoidance are the outcomes of individuals’ coping strategies taking the form of 

that they become self-focused on their physiological arousal following from a 

negative affect such as a sense of uncontrollability accompanied by supportive 

physiology and activation of specific brain circuits. These negative effects can be 

triggered by an environmental factor in a psychologically and biologically 

vulnerable individual. 

According to a recent systematic review of individuals suffering from GAD, 

an abnormal amygdala and prefrontal cortex activation as well as decreased 

functional connectivity between these areas have been identified in functional 

magnetic resonance imagining (fMRI) studies (Hilbert et al. 2014); the included 

studies also demonstrated an increased grey matter volume and decreased structural 

connectivity between these areas. The results from magnetic resonance 

spectroscopy (MRS) studies have been less consistent. However, there are reports 

of increased reactivity of the noradrenergic system and long-term cortisol secretion.  

If one makes a systematic review of the literature, then one can create the 

following model for the neurobiology of GAD: Apprehensive expectations induce 

hyperactivation in the central and extended amygdala, leading to autonomic 

hyperactivity and cortisol secretion in individuals with GAD. Subsequently worries 

arise as the subject attempts to downregulate the autonomic arousal. However, 

individuals with GAD have disturbances in their ability to emotion regulation via 

the ventrolateral prefrontal cortex (vlPFC) and the anterior cingulate cortex (ACC) 

and therefore worries seem to be uncontrollable and this causes the autonomic 

hyperactivity and cortisol secretion to become chronic. Because of increased 

cortisol levels, serotonin uptake is increased, leading to the affective symptoms. 
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The increased cortisol secretion decreases hippocampal volume and reduces the 

functional connectivity between amygdala and PFC, further increasing anxiety. 

Figure 1 illustrates these interactions between different neurobiological structures 

and psychological processes. 

Fig. 1. Illustration of the interaction between neurobiological areas and structures and 

psychological processes (Modified from Hilbert et al. 2014). 

1.6 Generalized anxiety disorder and comorbidities 

1.6.1 Physical comorbidities 

Patients with generalized anxiety disorder often have medical comorbidities 

(Culpepper 2009). It has been proposed that, over time, the chronic stress response 

that accompanies anxiety disorders can contribute to vulnerability to suffer other 

chronic medical conditions (Culpepper 2009). In a study from the United States, 

both GAD and panic disorder were found similarly to be associated with 

hypertension, cardiac disorders, gastrointestinal problems, genitourinary disorders, 



31 

and migraine (Harter et al. 2003). The onset of GAD preceded the onset of cardiac 

illnesses in 62% of the cases, but in contrast, it emerged after the onset of migraine 

in 56% of cases, and after gastrointestinal problems in 57% of cases; it was equally 

likely to precede or follow either genitourinary or respiratory diseases (Harter et al. 
2003). Furthermore, a study based on NCS-R conducted in an American population 

showed that people suffering from GAD experienced a higher risk for suffering 

from comorbid hypertension, asthma, arthritis, and ulcers (Kessler et al. 2003). In 

addition, gastrointestinal problems are common among patients with GAD, e.g., in 

a Canadian anxiety clinic setting, a significant number (25.8%) of patients with 

GAD suffered from the irritable bowel syndrome (Gros et al. 2009). Different 

painful symptoms are common among patients with GAD. A Spanish primary care 

study showed that 93.5% of patients with newly diagnosed GAD complained of 

painful physical symptoms, in fact they were the reason for a health care visit in 

72.4% of GAD patients (García-Campayo et al. 2012). Finally, a recent meta-

analysis confirmed that diabetes was associated with an increased likelihood of 

having anxiety disorders or elevated anxiety symptoms (Smith et al. 2013). In 

general, GAD with physical comorbidities is strongly associated with a worse 

impairment in functioning (Kessler et al. 2003). 

1.6.2 Psychiatric comorbidities 

Generalized anxiety disorder often occurs as a comorbid condition with other 

psychiatric disorders (Simon 2009). According to the National Comorbidity Survey 

(NCS), in the US, 66.3% of individuals with current GAD reported at least one 

other psychiatric disorder during the past 30 days (Wittchen et al. 1994). 

Furthermore, the vast majority (90.4%) of individuals with lifetime GAD reported 

suffering from at least one other lifetime psychiatric disorder (Wittchen et al. 1994). 

Lifetime comorbid mood disorders are especially common among individuals with 

GAD, i.e. 67.4% reported that they had experienced a unipolar mood disorder 

during their lifetime, and 16.7% had had some kind of bipolar disorder, with only 

15.9% not suffering any other comorbid lifetime mood disorder (Judd et al. 1998). 

Other anxiety disorders are rather common among patients with GAD. One third 

of the patients with GAD have a lifetime single phobia, a third have a social phobia, 

a quarter have panic disorder, and a quarter have agoraphobia (Wittchen et al. 1994).  

Substance use disorders, alcohol abuse, and alcohol dependence are more 

common in patients with GAD than in the general population (Compton et al. 2007, 

Hasin et al. 2007). An American study based on the data from National 



32 

Epidemiologic Survey on Alcohol and Related Conditions, reported that nearly half 

of the people with lifetime GAD also had a comorbid substance use disorder 

(Alegría et al. 2010). A study in an outpatient substance clinic in the US revealed 

that nearly half (46%) of the patients with an alcohol use disorder met also the 

criteria for GAD (Smith & Book 2010). The patients with comorbid GAD and 

alcohol use disorder had higher worry severity and alcohol related worry reduction 

expectations (Smith & Book 2010). Furthermore, GAD with comorbid substance 

use disorder has been associated with a higher rate of other comorbidities and a 

higher disability than in patients in whom substance use disorders are not present 

(Alegría et al. 2010). 

The overlap between GAD and MDD is bidirectional (Moffitt et al. 2007). 

According to the Dunedin birth cohort study in New Zealand, 72% of individuals 

who had lifetime anxiety also had a history of depression, and 48% of people with 

lifetime depression had displayed a history of anxiety until the age of 32 (Moffitt 

et al. 2007). In about one third of the cases with comorbid GAD and MDD, anxiety 

precedes the onset of depression, in one third of the cases depression precedes the 

onset of anxiety, and in one third of the cases both conditions develop 

simultaneously (Moffitt et al. 2007). GAD and MDD are most likely to occur in 

the same year, although the risk of developing either MDD or GAD when one of 

these conditions is already present decreases with time (Kessler et al. 2008). In 

addition, baseline GAD significantly predicted the subsequent onset and 

persistence of depression, while baseline depression was only associated with the 

subsequent onset of GAD but not with its persistence (Kessler et al. 2008). 

In general, GAD with psychiatric comorbidities is associated with worse 

impairment and a poorer prognosis as well as higher health care utilization and 

more costs (Hoffman et al. 2008, Simon 2009, Stein 2001, Wittchen et al. 2002). 

1.7 Treatment of generalized anxiety disorder 

Treatment options for GAD include psychological therapies and drugs. However, 

it is unclear whether pharmacotherapy or psychological treatment options are better 

since the results from comparative studies have been controversial (Hoge et al. 
2012). It is also uncertain whether it is better to use both psychotherapy and drugs 

or only one treatment modality at one time (Hoge et al. 2012). Nonetheless, it seems 

to be the case that patients with GAD often remain untreated (Hämäläinen et al. 
2008, Sihvo et al. 2006, Wittchen et al. 2002). This may be because of poor 

detection of GAD (Munk-Jørgensen et al. 2006, Wittchen et al. 2002). According 
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to the Health 2000 Study, 41.5% of people with GAD in Finland had used health 

care services for mental health reasons during the past year but even more, 83.6% 

had visited a physician during the past year (Sihvo et al. 2006). In those subjects 

who received a mental health consultation, 46.1% had received only drug-treatment, 

7.1% only psychological treatment, 33.7% were offered both drug- and 

psychological treatment, but 13.1% received no treatment (Sihvo et al. 2006). It is 

evident that these treatment options influence also the health care utilization, for 

instance, psychotherapies require frequent visits.  

1.7.1 Pharmacotherapy for generalized anxiety disorder 

The pharmacotherapy options for GAD include selective serotonin reuptake 

inhibitors (SSRI), tricyclic antidepressants, benzodiazepines, buspirone, 

anticonvulsants, and second generation antipsychotics (Gonçalves & Byrne 2012). 

However, a meta-analysis showed that second generation antipsychotics were not 

superior to placebo as augmentation treatment for GAD (Lalonde & van Lieshout 

2011). In contrast, quetiapine as a monotherapy was more efficacious than placebo 

but its side-effects may limit its use (Lalonde & van Lieshout 2011). 

There is more convincing evidence supporting the benefits of treatment of 

GAD with antidepressants. A meta-analysis evaluating the use of imipramine, 

venlafaxine and paroxetine showed an effect that corresponded to a number needed 

to treat (NNT) of 5.15 (Schmitt et al. 2005). Another meta-analysis of seven studies 

showed that also pregabalin was efficacious in the treatment of GAD with the 

medium overall effect size (Hedges’ g value = 0.364) (Boschen 2011). Furthermore, 

a meta-analysis of 23 placebo controlled trials detected no conclusive results for 

risk of all-cause patient discontinuation (Martin et al. 2007); nonetheless, the risk 

of treatment discontinuation due to the lack of efficacy was smaller for 

benzodiazepines than for placebo (Martin et al. 2007). However, the harms 

associated with benzodiazepines restrict their use (Lader 2014).  

A meta-analysis of pharmacotherapies in the treatment of GAD identified 46 

randomised controlled trials that met their inclusion criteria, and 27 of them 

included sufficient data to be taken into the analysis (Baldwin et al. 2011). There 

were nine drugs included into the analysis: duloxetine, escitalopram, fluoxetine, 

lorazepam, paroxetine, pregabalin, sertraline, tiagabine, and venlafaxine. 

Fluoxetine was ranked first for response and remission with probabilities of 62.9% 

and 60.6% of being the best, respectively, and correspondingly, sertraline was rated 

as best for tolerability with a probability of 49.3% of being the best tolerated. A 
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health economical comparison between different pharmacotherapy options in the 

UK (duloxetine, escitalopram, paroxetine, pregabalin, sertraline, venlafaxine 

extended release, no pharmacotherapy) indicated that sertraline was the most cost-

effective treatment option when this was assessed via quality-adjusted life-years 

(QALY) (Mavranezouli et al. 2013). 

1.7.2 Psychotherapy for generalized anxiety disorder 

A recent meta-analysis investigated the effect of the psychological form of therapy 

in the treatment of generalized anxiety disorder (Cuijpers et al. 2014). They found 

41 studies meeting their criteria, most of which examined the effects of cognitive 

behaviour therapy (CBT). The majority of these trials had used waiting list as the 

control condition. These treatments had large effects on worrying, anxiety, and 

depression both when self-report measures and clinician-rated instruments were 

applied. The effect sizes corresponded to NNT’s of about 2. Both applied relaxation 

and CBT were equally effective over the short time. However, if viewed from a 

longer perspective, then CBT was more effective than applied relaxation. 

Comparisons between other modalities of psychotherapies and pharmacotherapies 

could not provide definitive answers if any single form was superior to the others, 

due to small number of studies (Cuijpers et al. 2014). 

The results in the meta-analysis also revealed that the effect sizes of internet-

based therapies were comparable to those of face-to-face therapies (Cuijpers et al. 
2014). 

1.8 GAD and health care utilization 

1.8.1 Prevalence of GAD in primary care 

The prevalence of GAD in patients attending health services is higher than reported 

in the general population (Maier et al. 2000, Munk-Jørgensen et al. 2006). An 

international study covering 15 countries found a 1-month prevalence of 7.9% for 

GAD among primary care patients (Maier et al. 2000). Similarly, in the Nordic 

countries, the prevalence of GAD in general practice has been reported to be 4.8% 

for males and 6.0% for females (Munk-Jørgensen et al. 2006). The corresponding 

values in Finland were 4.1% in males and 7.1% in females (Munk-Jørgensen et al. 
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2006). Similar results have been presented also from the USA where the prevalence 

was estimated as 7.6% in a study in 15 primary care clinics (Kroenke et al. 2007). 

Table 4. Prevalence of GAD in primary care in earlier studies. 

Study Territory Criteria1 Instrument Sample Age Group Time Prevalence 

Munk-

Jørgensen 

et al. 2006 

Nordic 

countries 

DSM-IV2 GAS-Q3 3116 

5352 

≥16 Males 

Females 

4 weeks 4.8% 

6.0% 

Maier et al. 

2000 

15 

centers 

globally 

ICD-10 CIDI4 26422 18-65 Total 

Males 

Females 

1-month 7.9% 

5.7% 

9.2% 

Wittchen et 

al. 2002 

Germany DSM-IV2 GAS-Q3 17739 ≥16 Total 

Males 

Females 

4 weeks 5.3% 

4.1% 

6.2% 

Kroenke et 

al. 2007 

USA DSM-IV2 SCID5 965 18-87 Total 6-month 7.6% 

1Diagnostic criteria applied, 2Diagnostic and Statistical Manual of Mental Disorders, fourth edition,  
320-item Generalized Anxiety Questionnaire, 4Composite international diagnostic interview, 5Structured 

Clinical Interview for DSM 

1.8.2 Health care frequent attendance 

Health care frequent attendance in general 

There is no generally accepted definition for frequent attendance of health care 

services (Vedsted & Christensen 2005). A review of studies of frequent attendance 

in general practice found that in proportional terms, the most widely used criterion 

was to define the 10% of patients utilizing most services as so-called frequent 

attenders (Vedsted & Christensen 2005). In earlier Finnish primary care studies, 

also a threshold of 8 yearly GP-visits has been commonly used to designate 

frequent attenders (Jyväsjärvi et al. 1998, Koskela et al. 2010, Larivaara 1987). 

The top 10% of health care utilizers have been claimed to account for 30-50% 

of all primary care visits and 40% of them have been frequent attenders still in the 

following year (Vedsted & Christensen 2005). Musculoskeletal problems, digestive 

system diseases, and mental disorders are more common among primary care 

frequent attenders than in other patients (Jyväsjärvi et al. 1998). In addition, those 

patients frequently attending primary care seem to have more GP visits for somatic 
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complaints and less with psychiatric complaints than would be expected due to their 

morbidity (Jyväsjärvi et al. 1998). 

Older age, multiple chronic conditions, poorer self-perceived health, lower 

socio-economic status, physical inactivity, obesity, and smoking all associate with 

high cost utilization of health care services at the population level (Rosella et al. 
2014). In particular, social determinants such as personal and family incomes, food 

security, and housing security associated significantly on the risk of being high cost 

utilizer in a Canadian population study (Fitzpatrick et al. 2015). 

Female gender, body mass index (BMI) above 30, former frequent attendance, 

fear of death, alcohol abstinence, irritable bowel syndrome and low patient 

satisfaction have been associated with a persistence of primary care frequent 

attendance (Koskela et al. 2010). In addition, anxiety disorders have been reported 

to associate with the persistence of primary care frequent attendance (Smits et al. 
2014). 

GAD and health care frequent attendance 

The highest prevalence rates of GAD have been found among frequent attenders of 

health care services (Belanger et al. 2005, Katon et al. 1990). In fact, in one 

American study, the prevalence of GAD was as high as 21.8% among distressed 

health care high utilizers (Katon et al. 1990). Similarly, those patients who had five 

or more primary care physician consultations in a year were 3.95 times more likely 

to exhibit positive results for GAD when completing a screening questionnaire 

conducted in a Canadian study (Belanger et al. 2005). More details of these studies 

are presented in table 5. 
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Table 5. Prevalence of GAD among frequent attenders of health care services in earlier 

studies. 

Study Country Dg-criteria Instrument Sample Age Group Prevalence 

Belanger et 

al. 2005 

Canada DSM-IV1 WAQ2 1110 ≥18 Primary care patients 

with ≥5 yearly GP3 

consultations. 

35.2% 

Katon et al. 

1990 

USA DSM-III-R4 DIS5 119 18-75 Primary care patients 

assessed as being 

distressed by the SCL-

90-R6 scale or by their 

GP3 who were in the 

top 10% of the number 

of ambulatory health 

care visits.  

21.8% 

1Diagnostic and Statistical Manual of Mental Disorders, fourth edition, 2worry and anxiety questionnaire, 
3general practitioner, 4Diagnostic and Statistical Manual of Mental Disorders, 3rd edition, revised, 
5Diagnostic Interview Schedule of National Institute of Mental Health, 6Symptom Checklist-90-R 

1.8.3 GAD and utilization of health care services 

A German study in primary care revealed that patients with GAD had more often 

made over four primary care physician visits, and over two visits to other 

specialized doctors in the past 12 months in comparison with subjects without GAD 

and MDD (Wittchen et al. 2002). Furthermore, the patients with comorbid GAD 

and MDD had the highest odds ratio (2.1) for visiting primary care physician at 

least four times during the past year compared to patients without GAD or MDD. 

The corresponding odds ratio values for pure GAD and MDD were 1.6 and 1.7, 

respectively. Correspondingly, for having over two visits for other specialized 

doctors during the past year, the odds ratios of comorbid GAD/ MDD, pure GAD, 

and pure MDD were 1.5, 1.5, and 1.1, respectively, compared to primary care 

patients without GAD and/or MDD (Wittchen et al. 2002). 

Another German primary care study found that patients with GAD had made a 

mean of 10.5 GP visits over a 12-month period compared to a mean of 4.9 in the 

comparison group (Berger et al. 2009). In addition, patients with GAD had a mean 

of 2.3 referrals to a specialist compared to a mean of 0.9 in the comparison group. 

More recently, a German study utilizing primary care administrative data 

revealed a 2-fold increase in the number of primary care visits, an almost 3-fold 
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number of specialist referrals, and an almost doubled overall prescription rate 

among patients with GAD compared to matched controls (Wittchen et al. 2012). 

However, a study in the US could detect no significant difference in outpatient 

visits between low-income patients with or without GAD in a sample from primary 

care clinics (Jones et al. 2001). In contrast, patients with GAD had twice as much 

emergency department visits compared to patients without psychopathology (Jones 

et al. 2001). The study was conducted among low-income patients, many of whom 

were uninsured and lacking access to a primary care physician, which may explain 

the results concerning outpatient visits since they differ from findings emerging 

from other studies (Jones et al. 2001). 

Fogarty et al. (2008) examined American primary care visits and noted that 

GAD was associated with a major (122%) increase in the numbers of emergency 

visits. In that study, also primary care visits were statistically significantly 

increased by 28%, but the centres which these patients visited most were mental 

health centres (523% more than controls). 

Kennedy and Schwab (1997) studied the utilization of medical specialists by 

anxiety disorder patients and found that GAD patients had made statistically 

significantly more visits to the gastroenterologists in the past year, with no 

statistically significant differences in other specialities. In addition, the results 

originating from a study conducted in an anxiety clinic setting in the US showed 

that out of all anxiety disorder patients, those with GAD utilized most 

gastroenterological and internal medicine services (Deacon et al. 2008).  

The utilization of health services has been studied also among older adults (age 

≥ 64 years) with a finding of a doubling in the number of visits in primary care, 

mental health services, emergency rooms or inpatient rooms in comparison with 

controls from the same age-group without current or life-time psychiatric disorders 

(Porensky et al. 2009). 

In summary, many previous studies have demonstrated that GAD is associated 

with high health care utilization (Belanger et al. 2005, Berger et al. 2009, Fogarty 

et al. 2008, Jones et al. 2001, Katon et al. 1990, Kennedy & Schwab 1997, 

Porensky et al. 2009, Wittchen et al. 2002, Wittchen et al. 2012). Most of the earlier 

studies have been performed in the primary care setting (Belanger et al. 2005, 

Berger et al. 2009, Fogarty et al. 2008, Jones et al. 2001, Katon et al. 1990, 

Porensky et al. 2009, Wittchen et al. 2002, Wittchen et al. 2012). They have 

indicated that patients with GAD make approximately twice as many visits to 

primary care as patients without GAD (Berger et al. 2009, Porensky et al. 2009, 

Wittchen et al. 2012). In addition, the earlier studies reveal GAD to be particularly 
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prevalent among high utilizers of health care services (Belanger et al. 2005, Katon 

et al. 1990). However, there are not many earlier studies investigating health care 

high utilizers (Belanger et al. 2005, Katon et al. 1990). In addition, there do not 

seem to be any studies that have examined the association between GAD and health 

care utilization at the population level. 

1.9 Generalized anxiety disorder and health care costs 

According to a systematic review of studies originating from North America, 

Europe, and Australia, GAD is associated with increased impairments in 

psychosocial functioning, role functioning, work productivity, and health-related 

quality of life (Revicki et al. 2012). These findings, together with high health care 

utilization, mean that remarkable societal costs are attributable to GAD. In fact, 

previous studies have confirmed this suggestion, but the different settings and the 

different costs being taken into account have led to wide range of cost estimates 

(Konnopka et al. 2009). Table 6 summarizes different health economic studies 

related to GAD. 

Konnopka et al. (2009) reviewed cost-of-illness studies and cost-effectiveness 

analyses conducted for anxiety disorders, taking into account inflation and 

converting cost data to 2005 US-$ purchasing power parities (US-$-PPP). They 

identified five cost-of-illness studies that included also GAD. The direct excess 

costs for GAD ranged from 625 US-$-PPP per case to 20 184 US-$-PPP per case. 

The indirect costs estimated with a cost comparator were assessed only in one study 

by Smit et al. (2006). 

A population based psychiatric cohort study in the Netherlands assessed the 

cost of nine common mental disorders. In that study, the annual per capita total 

excess costs associated with GAD were 917 €, but the 95% CI ranged from – 3444 

€ to 5279 €. Direct medical excess costs were 10 €, direct non-medical excess costs 

528 €, and indirect excess costs 375 € per capita. In this study, costs associated with 

GAD were lower than those associated with other mental disorders as the total 

excess costs associated for any mental disorder were 3200 € (95% CI 2117 € - 4284 

€). However, the sample of people with GAD was relatively small i.e. the 

prevalence was 1.2% in a cohort of 5,504 adults, and the resource use was based 

on self-report data (Smit et al. 2006). 

The economic burden of anxiety disorders has been evaluated in the USA in 

the 1990s based on the data from the NCS. Although cost estimates for GAD have 

not been reported separately, the total annual costs of anxiety disorders were 
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assessed to be 1542 $ per sufferer, with 54% of total costs attributable to non-

psychiatric medical treatment, 31% of total costs originated from psychiatric 

treatment, 10% were due to indirect workplace costs, 3% from mortality costs, and 

only 2% from prescription pharmaceutical costs. The vast majority (88%) of the 

indirect workplace costs were attributable to lost productivity and 12% to 

absenteeism from work (Greenberg et al. 1999). 

The impact of comorbidity on costs associated to GAD has been evaluated in 

a study conducted in an ambulatory care setting in France. It was found that over 

60% of the GAD patients were experiencing one or more comorbidity symptoms, 

and these patients with comorbidities required statistically significantly more 

hospitalizations, emergency room visits, use of laboratory tests, and treatment with 

pharmaceuticals. Total costs in a three month period attributable to GAD with a 

comorbidity were 1208 $ U.S. which was almost double the costs associated to 

GAD without a comorbidity; these were 733 $ U.S. (p <0.001). In patients with 

comorbidities, the costs of hospitalizations accounted for 35% of total costs and for 

the majority, 53.4%, of the direct health care costs. The corresponding percentages 

for patients with GAD without comorbidities were 21.5% and 32.2%. The second 

highest component of costs was attributable to absenteeism from work accounting 

for 34.4% and 33.1% of total costs for GAD-patients with and without comorbidity, 

respectively (Souetre et al. 1994). 

Another study investigating the costs associated with GAD took into account 

both comorbid depression and pain disorders (Zhu et al. 2009). They found that the 

statistically significantly higher direct costs were associated to comorbid GAD, 

MDD, and pain disorder ($12624) than to pure GAD ($2647) or comorbid GAD 

and MDD ($4235) (Zhu et al. 2009). Similarly, in their study conducted in the US, 

Olfson et al. (2007) reported that patients with GAD and high pain interference 

incurred markedly higher direct health care costs than patients with low pain 

interference in daily activities.  

The total direct costs of patients who received a GAD diagnosis in secondary 

care have been estimated also in Sweden 2006-2007 by Sandelin et al. (2013). 

These investigators took into account inpatient and outpatient secondary health care 

visits and medication use; they calculated mean direct costs of 21 109 SEK in a 12-

month follow-up. The vast majority, 96%, of these costs were defined as GAD 

related when GAD had been recorded as the primary diagnosis. However, they had 

no cost comparator for GAD. Actually, the patients with GAD had a lower rate of 

hospitalisation with a mean of 1.4 episodes per patient compared to all patients in 

their registers who had a mean of 1.6 episodes per year. Nonetheless, GAD patients 
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had a higher number of hospitalisation days per year with 19 days per case 

compared to 9.5 days in their other patients. The highest mean cost (41 690 SEK) 

was observed among 65 years or older men, and lowest among under 65 year old 

men (17 424 SEK). 

Another Swedish study compared the costs associated to GAD, depression, 

bipolar disorder, and schizophrenia taking into account both direct and indirect 

costs in 2008 (Ekman et al. 2014). The total costs per GAD patient were 156 000 

SEK which was comparable to the costs of treating depressed patients (159 000 

SEK). However, 90% of the total costs of GAD patients were indirect. Furthermore, 

patients with bipolar disorder and schizophrenia had markedly higher costs per 

patient. In addition, they estimated the total societal costs of GAD to be 1.5 billion 

SEK; the corresponding costs due to depression were more than twenty times 

greater, 35 billion SEK. 

Patients with GAD are often primarily diagnosed and treated in primary care. 

Rovira et al. (2012) performed a study in Spain in a primary care setting taking into 

account both direct and indirect costs which were compared with a control group. 

The patients with GAD had statistically significantly higher mean total costs 

(7540.6 €), mean direct costs (2164.6 €), and mean indirect costs (5376 €) than 

controls (2351.1 €, 740.4 €, and 1610.7 €, respectively) who had visited health 

centres to obtain a medical prescription, to accompany a patient, or for a minor 

illness (common cold, diarrhoea, skin infection). Compared with controls, the 

average costs were higher among patients with GAD not only in terms of primary 

health care but also with respect to specialist visits, hospitalization, emergency 

room visits, laboratory tests, and medication. 

The significant difference in the total societal costs associated with GAD and 

MDD found by Ekman et al. (2014) was explained by the small number of 

diagnosed GAD patients compared to the large number suffering from depression. 

However, there is a possibility of bias because GAD is often poorly detected 

(Munk-Jørgensen et al. 2006, Wittchen et al. 2002). 

In summary, earlier studies indicate that GAD is associated with high health 

care costs (Ekman et al. 2014, Olfson & Gameroff 2007, Rovira et al. 2012, 

Sandelin et al. 2013, Smit et al. 2006, Souetre et al. 1994, Zhu et al. 2009). 

However, most of the earlier studies have been limited to self-report data in diverse 

study settings and populations, leading to a large variations in the cost estimates for 

GAD (Greenberg et al. 1999, Hoffman et al. 2008). In addition, the follow-up 

period has usually been rather short (½-1 year), which does not match the chronic 

course of GAD. Furthermore, the presence of psychiatric comorbidities often 
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influence significantly the costs (Olfson & Gameroff 2007, Souetre et al. 1994, Zhu 

et al. 2009). MDD often occurs as comorbid condition with GAD (Judd et al. 1998), 

and the substantial economic consequences associated with MDD are well 

established (Greenberg & Birnbaum 2005, Luppa et al. 2007, Olesen et al. 2012). 

In fact, the global burden of disease study has revealed that MDD is one of the 

leading contributors to the disease burden both in Europe and globally when 

evaluated in terms of disability adjusted life years (DALY) (Murray et al. 2013, 

Ustün et al. 2004, Wittchen et al. 2011). However, with regard to the total societal 

costs, a Swedish study identified a major difference between GAD and MDD 

(Ekman et al. 2014). This was explained by the small number of GAD diagnoses 

compared to those for depression in that study. However, there is a possibility of 

bias because GAD is often poorly detected and thus under-diagnosed (Munk-

Jørgensen et al. 2006, Wittchen et al. 2002). It seems evident that if one wishes to 

assess the health economic burden of GAD, a reliable individual level cost 

comparison between GAD and MDD would be warranted. 

Table 6. Economic evaluations of generalized anxiety disorder (GAD). 

Study Country Criteria1 Sample 

size 

Time Costs taken 

into account 

Cost 

comparator 

Mean cost/ 

patient 

Smit et al. 

2006 

Netherlands DSM-

III-R2 

totally 

5504 

(number 

of GAD 

cases 

not 

reported 

12-month inpatient, 

outpatient, 

primary care, 

medication, 

indirect costs 

other mental 

disorders 

917 € (excess 

cost) 

Souetre et 

al. 1994 

France DSM-

III-R2 

1042 6-month inpatient, 

outpatient, 

primary care, 

emergency, 

medication, 

laboratory, 

indirect costs 

comorbidity $733 (pure) 

$1208 (with 

comorbidity)  

Sandelin 

et al. 2013 

Sweden ICD-103 3701 12-month inpatient and 

outpatient, 

medication 

costs 

no 21 109 SEK 

(2007) 
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Study Country Criteria1 Sample 

size 

Time Costs taken 

into account 

Cost 

comparator 

Mean cost/ 

patient 

Ekman et 

al. 2014 

Sweden ICD-103 337 12-month inpatient, 

outpatient, 

primary care, 

medications, 

communal 

care, indirect 

costs 

patients with 

depression, 

bipolar 

disorder, 

schizophrenia 

156000 SEK 

(2009) 

Rovira et 

al. 2012 

Spain ICD-103 456 12-month inpatient, 

outpatient, 

primary care, 

medications, 

laboratory 

costs, indirect 

costs 

controls visiting 

GP4 for 

administrative 

reasons 

7540 € vs. 

2351 € 

(controls) 

(2006) 

Zhu et al. 

2009 

USA ICD-95 36435 12-month inpatient, 

outpatient, 

primary care, 

medications, 

laboratory 

costs 

comparison 

between 

comorbid and 

pure GAD 

$ 2647-$12624 

(2004) 

depending on 

comorbidities 

Olfson & 

Gameroff 

2007 

USA DSM-

IV6 

110 12-month inpatient, 

outpatient, 

emergency 

costs 

primary care 

seekers without 

GAD 

$2375 vs. 

$1448 

(controls) 

1diagnostic criteria applied, 2Diagnostic and Statistical Manual of Mental Disorder, 3rd edition, revised, 
3International Classification of Diseases, 10th edition, 4general practitioner, 5International Classification of 

Diseases, 9th edition, 6Diagnostic and Statistical Manual of Mental Disorders 
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2 Aims of the present study 

The purpose of the present study was to obtain additional information about the 

association between GAD and health care utilization. Additionally, the secondary 

care costs of patients with generalized anxiety disorder were evaluated compared 

to those encountered in patients with major depressive disorder. The specific aims 

of the present study were: 

1. To evaluate the validity of Finnish translations of GAD-7 and GAD-2 

screening tools (I). 

2. To assess the prevalence of GAD among Finnish adult frequent attenders of 

health care services (I). 

3. To determine the prevalence of GAD symptoms in a Finnish middle-aged 

general population (II). 

4. To assess the association between GAD symptoms and utilization of different 

health care services (II). 

5. To examine the association of frequent attendance of health care services 

between GAD symptoms, and somatic symptoms (III). 

6. To estimate secondary care costs of adult patients with GAD compared to those 

of patients with major depressive disorder (IV). 
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3 Material and methods 

3.1 Materials  

The present work is based on four different materials: the Northern Finland 1966 

Birth Cohort, Health care high utilizers in Oulunkaari Region, Finnish Hospital 

Discharge Registers, and the National Hospital Benchmarking Database. 

3.1.1 The Northern Finland 1966 Birth Cohort  

The Northern Finland 1966 Birth Cohort Study (NFBC 1966) is a longitudinal 

research program in an unselected population (Rantakallio 1969). It was started by 

Professor Paula Rantakallio in 1965 to examine the risk factors for low birth weight 

and perinatal death (Rantakallio 1969). All mothers with calculated term falling 

between 1.1.1966-31.12.1966 living in the two northernmost provinces of Finland 

(Oulu and Lapland) were the original source material for the study (Rantakallio 

1969). In total, 12 055 mothers with 12 068 deliveries came to the study giving 

birth to 12 231 children, which was 96.3% of all births occurring in that area during 

1966. Subsequently, these people have been followed, gathering information about 

their health, living habits and socioeconomical factors. Four main follow-up 

surveys have been made until now: at the birth, at the age of 14, at the age of 31, 

and at the age of 46. 

At the age of 46, a large follow-up survey was performed including an 

extensive health examination where the participants also filled in questionnaires. 

The questions inquired about occupational class, smoking habits, alcohol 

consumption, physical diseases, physical symptoms, anxiety, and the use of health 

care services. In addition, body weight and height were both measured and asked 

in the questionnaires. There were 10 282 cohort members alive whose postal 

addresses were known at the age of 46. All of them were sent a questionnaire and 

asked to fill in and return it. In all, 5,585 (54%) cohort members answered the 

questionnaires sent out in the present study. 

3.1.2 Health care high utilizers at Oulunkaari region 

Oulunkaari region is a municipal organisation that arranges primary health care 

services in four municipalities in Northern Finland namely Ii, Pudasjävi, Utajärvi, 



48 

and Vaala, all of which have their own health station. All health care high utilizers 

were mapped in this organisation in 2008. 

The data on health care utilization was collected retrospectively from the 

medical records logged in the electronic patient information system of health 

stations and Oulu University Hospital, the latter institute provides secondary care 

facilities for the people living in the Oulunkaari region. The health care utilization 

data was collected from the two preceding years, i.e. 2006-2008. 

The inclusion criteria for the project were age of at least 18 years, 8 or more 

visits in a year to the general practitioner (GP) in the local health station or 4 or 

more outpatient visits in the year to the university hospital. There were 3 319 

frequent attenders of health care identified during 1.8.2006-31.7.2008 in the 

Oulunkaari region. 

Exclusion criteria for the study were visits due to pregnancy or delivery, serial 

treatment of the same illness, terminal hospice, cancer palliative care, psychotic 

illness, dementia, mental retardation, inability to provide informed consent, or 

participation in some other study intervention ongoing at the same time or just prior 

to this study. 

There were nurses working as case managers in all participating health stations. 

They contacted the identified frequent attenders and invited them to come for a 

consultation. The case managers verified the patient’s eligibility to participate in 

the project and asked them to provide written informed consent for the study, and 

if needed, also helped in filling in the semi-structured postal questionnaire, which 

was sent to the participants in the period between October 2008 to May 2009. In 

total, 286 patients were eligible and gave their informed consent to an earlier study 

involving a case management intervention in this area. A total of 61 of the patients 

were from Ii, 90 from Pudasjärvi, 56 from Utajärvi and 79 from Vaala. This 

population represented the source for the present study in 2012, when case 

managers telephoned those members of the original population who were still alive 

and living in the area asking about their willingness to participate in a psychiatric 

interview. Ultimately, 150 of them provided their informed consent and 

participated in the interview. Figure 2 demonstrates the flow chart of the study 

population. 
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Fig. 2. Flow chart demonstrating the participation to the study (article I). 

3.1.3 Finnish Hospital Discharge Registers 

The National Institute for Health and Welfare maintains the Finnish Hospital 

Discharge Registers (FHDR), which gather information from all treatment episodes 

in general, mental, military, prison, and private hospitals, as well as in the inpatient 

wards of local health centres nationwide throughout Finland. These registers 

include patients’ personal and hospital identification codes, age, gender, length of 

stay, and primary diagnosis at discharge, together with three subsidiary diagnoses. 

In the present study, we excluded from this information the data concerning 

military and private hospitals, and inpatient wards of local health centres; only 

information concerning secondary care was used in the present study. 

3.1.4 The National Hospital Benchmarking Database 

The National Hospital Benchmarking Database is maintained by the National 

Institute for Health and Welfare. It provides official statistics on the costs of health 

care services by combining the cost accounting data from all hospitals with the 

grouped hospital episodes listed by the diagnosis-related grouping system (DRG) 

(Linna et al. 2010). 
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3.2 Methods 

3.2.1 Diagnostic methods 

Mini international neuropsychiatric interview 

The Mini-International Neuropsychiatric Interview (M.I.N.I.) is a short structured 

diagnostic interview developed by American and European psychiatry 

professionals to detect DSM-IV and ICD-10 psychiatric disorders (Sheehan et al. 
1998). It has shown good validity compared to the Composite International 

Diagnostic Interview (CIDI) and the Structured Clinical Interview for DSM-IV 

(Sheehan et al. 1998). In the present study, the Finnish for Finland 6.0.0 version 

was applied.  

7-item generalized anxiety disorder scale 

A 7-item generalized anxiety disorder scale (GAD-7) was developed by American 

and German psychiatry and psychology professionals in 2004-2005 to meet the 

need for a brief assessment method for GAD. They selected potential items for a 

brief GAD scale by taking all of the symptom-based criteria (9 items) for GAD 

from the DSM-IV and also 4 items on the basis of review of existing anxiety scales. 

The best seven items for the GAD-7 scale were selected by rank order from those 

items with the highest correlations from the total 13-item scale score (Spitzer et al. 
2006).  

In GAD-7 scale, the question is asked: “over the last 2 weeks, how often have 

you been bothered by the following problems?” with seven different items. Answer 

possibilities are: “not at all”, “several days”, “more than half the days”, and “nearly 

every day”. Each of the seven items is scored from 0 to 3, so the total score of 

GAD-7 scale ranges from 0 to 21 (Spitzer et al. 2006). 

A score of 10 or greater on the GAD-7 has been demonstrated to be the best 

cut-off point displaying a sensitivity of 89% and specificity of 82% for GAD 

(Spitzer et al. 2006). Furthermore, GAD-7 has been validated in different 

populations and patient groups, mostly in primary care and population settings 

(Christensen et al. 2011, Donker et al. 2011, Kroenke et al. 2007, Lowe et al. 2008, 

Ruiz et al. 2011, Sidik et al. 2012, Spitzer et al. 2006). However, in a psychiatric 

hospital setting, the utility of GAD-7 in screening individual anxiety disorders has 



51 

been weaker, with a sensitivity of 79% and a specificity of 52% (Beard & 

Bjorgvinsson 2014). 

The Finnish translation of GAD-7 has been made by a team of Finnish 

psychiatry professionals. After translation into Finnish and its subsequent 

evaluation, a back translation into English was performed and assessed by an expert 

team. 

Clinical diagnosis of GAD and MDD 

In the Finnish health care system, the ICD-10 diagnostic classification is in use. 

Therefore, the diagnoses in the FHDRs are based on this system. The corresponding 

ICD-10 codes for the diagnosis made by physicians in health care units in everyday 

clinical practice are fed into the FHDR during the treatment episodes. 

3.2.2 Study procedures with the Oulunkaari health care high utilizer 

material 

In 2012, the case managers of the health care high utilizers in the Oulunkaari region 

contacted by telephone the previously collected group that had participated in the 

case management intervention. They enquired about their preliminary willingness 

to participate in a psychiatric interview. A new informed consent was obtained 

before the clinical psychiatric interview after detailed information about the study 

had been provided. In total, 150 patients gave their written informed consent. Then, 

the patients filled in the Finnish translation of the GAD-7 questionnaire and a self-

completed questionnaire concerning their lifetime psychiatric disorders and 

treatments. A trained general practitioner carried out the Finnish version of MINI - 

a structured diagnostic interview (Sheehan et al. 1998). 

The group of patients that attended the MINI-interview did not differ 

significantly from the group not attending the interview with regard to the 

following variables evaluated earlier during the whole study project: quality of life 

measured by 15D (Sintonen 2001), hypochondria measured by Whiteley Index (WI) 

(Pilowsky 1967), daily functioning measured by The Frenchay Activities Index 

(FAI) (Wade et al. 1985), somatization measured by the somatization scale of The 

Symptom Checklist-90-Revised (SCL-90-R) (Kiger & Murphy 1987), orientation 

measured by The Sense of Coherence Scale (SOC) (Antonovsky 1993) and mood 

measured by Raitasalo’s modification of the short form of the Beck Depression 

Inventory (RBDI) (Raitasalo 2007) (Table 7). 



52 

Table 7. Comparison of context variables between the group attending and not 

attending the MINI-interview (modified from article I). 

Variable Median (IQR1) P-value 

Group attending MINI2 Group not attending MINI2 

Quality of life (15D3) 0.8 (0.8-0.9) 0.8 (0.8-0.9) 0.948 

Hypochondria (WI4) 4.0 (2.0-7.0) 4.0 (2.0-6.0) 0.521 

Somatization scale of the SCL-90-R5 4.0 (3.0-5.0) 3.0 (2.0-5.0) 0.114 

Daily functioning (FAI6) 31.0 (27.0-35.5) 33.5 (26.0-38.0) 0.315 

Orientation (SOC7) 74.0 (63.0-83.0) 75.0 (65.0-83.0) 0.648 

Mood (RBDI8) 3.0 (1.0-5.0) 2.5 (1.0-5.5) 0.717 

1IQR = interquartile range, 2MINI = Mini international neuropsychiatric interview (Sheehan et al. 1998), 
315D = 15-dimensional (Sintonen 2001), 4WI = Whiteley Index (Pilowsky 1967), 5SCL-90-R = Symptom 

Checklist 90-R (Kiger & Murphy 1987), 6FAI = Frenchay Activities Index (Wade et al. 1985), 7SOC = 

Sense of Coherence Scale (Antonovsky 1993), 8RBDI = Raitasalo’s modification of the short form of the 

Beck Depression Inventory (Raitasalo 2007) 

The prevalence of GAD was calculated based on results obtained in the MINI. In 

addition, the sensitivity and specificity of GAD-7 were calculated and compared to 

the results of MINI. 

3.2.3 Study procedures with the Northern Finland 1966 material 

As part of a large health examination at the age of 46, the participants self-filled in 

questionnaires. They included GAD-7 (Spitzer et al. 2006), Hopkin’s Symptom 

Checklist 25 (HSCL-25) (Fink et al. 1995), and questions on how often during the 

last year the participants had visited a health centre, occupational health care, 

private health care, dental health care, mental health clinics (can be arranged either 

in primary or in secondary care), psychiatric outpatient clinics (secondary care) and 

ambulatory secondary care. They were also asked whether they had been seen by a 

physician, a nurse, a dentist, a dental hygienist, a psychologist or a physiotherapist. 

The total use of health services was calculated as the sum of visits to all these 

services. Similarly, the use of mental health care services was calculated as a sum 

of visits to mental offices, psychiatric outpatient clinics and consultations with a 

psychologist in health centre or occupational health care. Somatic symptoms were 

assessed by using the question of somatic sensations in HSCL-25, which is a 

symptom inventory for depressive and anxiety symptoms containing 25 items. All 

the 4 items concerning physical sensations (headache, dizziness, palpitation, and 

tremor) were taken into account when assessing somatic symptoms.  
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Smoking status was inquired in the questionnaire by asking: “Do you currently 

smoke?” Three categories were formed depending on smoking habits: 1) Non-

smoker, 2) occasional smoker, and 3) current smoker. Both height and weight were 

inquired and measured in the health examination at the age of 46 years. They were 

also asked in the questionnaire and the inquired values were used if the 

measurements were not conducted. BMI was calculated and categorized according 

to the WHO definition (normal weight; BMI < 25, overweight; BMI 25-30, and 

obese; BMI > 30). Alcohol consumption (wine, cider, beer and spirits - drinking 

frequency and amount of dosages) were inquired and mean alcohol consumption 

per day was calculated and categorized into four classes: 1) non-users, 2) light users 

(men <230g/week, women <150g/week), 3) moderate users (men 230-350g/week, 

women 150-210g/week), and 4) heavy users (men >350g/week, 

women >210g/week) (Sundell et al. 2008). Occupational class was asked in the 

questionnaires and categorized into four classes: 1) higher/lower professionals and 

entrepreneurs, 2) manual workers, 3) students, pensioners, others, and 4) farmers. 

In addition, somatic diseases were gathered in the self-filled questionnaire. The data 

from NFBC-1966 was linked into the FHDR of the participants who gave 

permission for this to be done. Lifetime hospital treated mental disorders (ICD-10: 

F10-F34, F40-F42 (except F41.1), and ICD-9: 291-292, 295-298, 300 (except 

300.02), 303-305) were obtained from the FHDR.  

People with 10 or more points in GAD-7 were defined as testing positive for 

GAD, as this cut-off point has previously shown the best validity in large 

international studies and also with population-level assessments (Lowe et al. 2008, 

Spitzer et al. 2006). Health care utilization in different health services was 

compared among the subjects who tested positive for GAD with the individuals 

who tested negative, taking into account confounding factors (BMI, smoking status, 

alcohol consumption, occupational class, somatic diseases, and lifetime hospital 

treated mental disorders). 

As a further study, the associations between GAD symptoms, somatic 

symptoms and frequent attendance of health care services were assessed. In earlier 

research, the most widely used definition for frequent attendance of health care 

services has been the highest decile in health care utilization (Vedsted & 

Christensen 2005). Therefore, people belonging to the highest decile in the total 

health care utilization were defined as frequent attenders of health care services, 

separately among males and females. The ORs for frequent attendance of health 

care services were calculated for GAD symptoms (i.e. giving a positive test result 

in GAD-7) and number of somatic symptoms (number of somatic symptoms in 
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HSCL-25). In addition, the prevalence of a positive test result for GAD was 

assessed according to the number of somatic symptoms. Smoking status, body mass 

index (BMI), alcohol consumption, occupational class and self-reported somatic 

diseases were taken into account as confounders, as these factors have been earlier 

reported all to be associated with GAD (Moreno-Peral et al. 2014, Smith et al. 
2014), somatic symptoms (Aamodt et al. 2006, Chai et al. 2014, Kalaydjian & 

Merikangas 2008, Lin et al. 2012, Louis & Michalec 2015, Mostile & Jankovic 

2010, Winter et al. 2012), and health care utilization (Azagba et al. 2013, Koskela 

et al. 2010). 

3.2.4 Study procedures with the FHDR material 

All new GAD and MDD patients diagnosed in secondary care in Finland between 

1st January 2007 and 31st December 2007 were included in this study by accessing 

the Finnish Hospital Discharge Registers. From these patients, four distinct patient 

groups were identified using the unique personal identification code and principal 

and secondary diagnosis codes: 1) GAD patients without a history of MDD or an 

anxiety disorder (pure GAD), 2) GAD patients with a history of MDD or/and 

another anxiety disorder, 3) MDD patients without a history of an anxiety disorder 

(pure MDD), 4) MDD patients with a history of an anxiety disorder. The following 

ICD-10 codes were used for anxiety: F41.1 (GAD), F40, F41, F42, F43.1. The 

following codes were used for depression: F32, F33 and F34.1. 

Patients with an earlier GAD or MDD diagnosis were checked retrospectively 

until the 1st of January 2000 and they were excluded from the incident GAD and 

MDD cohorts. Furthermore, a history of an earlier anxiety disorder was checked 

retrospectively until the 1st of January 2000. 

The use of health care resources of the patients was followed for the 24 months 

prior to and after the first diagnosis by using the reference date and the personal 

identification code. Cumulative sums of total costs were calculated by combining 

the cost data from the National Hospital Benchmarking Database to the data of 

health care treatment episodes from the FHDR. In addition, the costs were divided 

into somatic and psychiatric costs depending on the speciality in which the 

treatment had been provided. 

Two comparisons were made as a primary analysis: the pure GAD group was 

compared to the pure MDD group and GAD with history of MDD or/and another 

anxiety disorder group was compared to MDD with a history of an anxiety disorder 
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group. Mean individual secondary care costs during the follow-up period were 

compared between these groups. In addition, cumulative 48-month costs were 

estimated for all of these groups, adjusting for age and sex. 

3.3 Statistical analyses 

3.3.1 Statistical analyses with the Oulunkaari health care high 

utilizers material 

Results were expressed as means with standard deviation (SD) and 95% confidence 

intervals (CIs), and as medians with the interquartile range (IQR). The statistical 

comparison between the groups was performed by t-test and Chi-square test, when 

appropriate.  

In addition, a receiver-operating characteristic (ROC) curve was constructed to 

obtain the area under the curve (AUC) to describe the test quality of GAD-7 and 

GAD-2. We defined the best cut-off value as that value with the highest accuracy 

that maximized the Youden's index (sensitivity + specificity –1). Sensitivity, 

specificity, positive predictive value, likelihood ratio, Youden's index, and their 95% 

CI values were calculated. 

3.3.2 Statistical analyses with the Northern Finland 1966 material 

Continuous variables were presented as means and standard deviations (SD) and 

categorical variables were presented as the number and percentage of subjects in 

each category. Pearson’s Chi-Square test or Fisher’s Exact test were used for the 

categorical variables to identify any differences in proportions between GAD-7 

categories. For the continuous variables, Wilcoxon rank sum tests were used due to 

a lack of normality in many continuous variables i.e. health care utilization between 

GAD-7 groups. 

To assess the impact of GAD-7, the zero-inflated negative binomial model was 

applied with health care utilization as the outcome. The zero-inflated negative 

model is recommended when modelling data, which contain an excessive number 

of zeros (Zeileis et al. 2008). The potential confounding variables: occupational 

class, BMI, smoking status, alcohol consumptions and the number of somatic 

diseases were used as adjusting variables in these models. These variables were 

chosen because they all associate both to GAD and health care utilization (Azagba 
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et al. 2013, Koskela 2008, Moreno-Peral et al. 2014, Smith et al. 2014). The results 

are presented as adjusted risk ratios (RR) and their 95% confidence intervals (95% 

CI). 

All analyses were performed using the R software environment, version 3.1.2, 

and were conducted separately for men and women. A p-value of less than 0.05 was 

considered to be statistically significant. 

3.3.3 Statistical analyses of FHDR material 

Two comparisons were made as the primary analyses: 1) the pure GAD group was 

compared with the pure MDD group, and 2) subjects with GAD with a history of 

MDD or/and another anxiety disorder group were compared against those with 

MDD with a history of an anxiety disorder group. Wilcoxon Rank Sum-test and 

chi-square test were used to test the differences between the groups. The 48-month 

cumulative costs of inpatient and outpatient hospital care were asymmetrically 

skewed to the right, because some patients had incurred substantially high costs. 

Therefore, the 48-month cumulative cost data were analysed by using generalized 

linear mixed models (GLMMs) under gamma distribution and log link adjusted for 

sex and age. SAS 9.2 version (SAS Institute Inc., Cary, NC, USA) was used for 

statistical analyses. A p-value < 0.05 was considered statistically significant. 

3.4 Ethical considerations 

The procedures followed in the present study were in accordance with the Helsinki 

Declaration of 1975 as revised in 1983. The ethical committee of the Northern 

Ostrobothnia Hospital District has approved the protocol for the study among 

health care high utilizers in the Oulunkaari region as well as the study protocol for 

the 46-year follow-up survey of the Northern Finland 1966 Birth Cohort Study. 

Written informed consent was obtained from all participants in both of these studies. 
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4 Results 

4.1 GAD-7 scale in screening generalized anxiety disorder in the 

Oulunkaari region 

The demographic characteristics of the studied population in the Oulunkaari region 

are presented in table 8. The study population consisted of 46 (30.7%) males and 

104 (69.3%) females. The mean age of the studied population was 62.7 (SD 13.0) 

years. 

Table 8. Demographic characteristics of the study population (n=150) in the Oulunkaari 

region (I). 

Demographic characteristic n % 

Sex 

Male 

Female 

 

46 

104 

 

30.7 

69.3 

Education 

Less than comprehensive school 

Comprehensive school 

Matriculation examination 

Vocational examination 

College 

Academic degree 

 

16 

57 

2 

52 

20 

1 

 

10.8 

38.5 

1.4 

35.1 

13.5 

0.7 

Occupational class 

Entrepreneur 

Farmer 

Employee 

Senior salaried employee 

Student or domestic work 

 

9 

22 

95 

16 

7 

 

6.0 

14.8 

63.8 

10.7 

4.7 

Working status 

Full-time occupation 

Part-time occupation 

Sick leave 

Disability pension 

Other Pension 

Unemployed 

Student 

Other 

 

27 

3 

8 

36 

60 

9 

3 

4 

 

18.0 

2.0 

5.3 

24.0 

40.0 

6.0 

2.0 

2.7 
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Table 9 and table 10 present the measures of validity (sensitivity, specificity, and 

positive likelihood ratios) with respect to GAD for different cut-off points of the 

GAD-7 and GAD-2, respectively. The highest value of Youden’s index (0.83) was 

gained for the cut-off point 7 or more for GAD-7. For this cut-off point, 

sensitivity was 100.0% (95% CI 54.1% - 100%), specificity 82.6% (95% CI 

75.4% - 88.4%), and positive likelihood ratio 5.8 (95% CI 4.0-8.2). With respect 

to the GAD-2 scale, the highest Youden’s index was observed with a cut-off point 

≥ 3. With this cut-off point, the sensitivity was 83% (95% CI 36% - 99%), the 

specificity 90% (95% CI 84% - 95%), and the positive likelihood ratio 8.57 (95% 

CI 4.64-15.8). 

Table 9. Sensitivity, specificity, and positive likelihood ratio (LR) with the corresponding 

95% confidence intervals (CI) of the GAD-7 scale in screening for GAD in the Oulunkaari 

region (I). 

Cut-off point Generalized anxiety disorder 

≥5 

Sensitivity (95% CI) 

Specificity (95% CI) 

Positive LR (95% CI) 

 

1.00 (0.54-1.00) 

0.73 (0.65-0.80) 

3.69 (2.82-4.83) 

≥6 

Sensitivity (95% CI) 

Specificity (95% CI) 

Positive LR (95% CI) 

 

1.00 (0.54-1.00) 

0.79 (0.72-0.86) 

4.80 (3.49-6.60) 

≥7 

Sensitivity (95% CI) 

Specificity (95% CI) 

Positive LR (95% CI) 

 

1.00 (0.54-1.00) 

0.83 (0.75-0.88) 

5.76 (4.03-8.23) 

≥8 

Sensitivity (95% CI) 

Specificity (95% CI) 

Positive LR (95% CI) 

 

0.83 (0.36-0.99) 

0.88 (0.82-0.93) 

7.06 (3.98-12.50) 

≥9 

Sensitivity (95% CI) 

Specificity (95% CI) 

Positive LR (95% CI) 

 

0.83 (0.36-0.99) 

0.94 (0.89-0.97) 

13.3 (6.45-27.6) 

≥10 

Sensitivity (95% CI) 

Specificity (95% CI) 

Positive LR (95% CI) 

 

0.67 (0.22-0.96) 

0.95 (0.90-0.98) 

13.7 (5.48-34.3) 
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Table 10. Sensitivity, specificity, and positive likelihood ratio (LR) with the 

corresponding 95% confidence intervals (CI) of the GAD-2 scale in screening for GAD 

in the Oulunkaari region (I). 

Cut-off point Generalized anxiety disorder 

≥2 

Sensitivity (95% CI) 

Specificity (95% CI) 

Positive LR (95% CI) 

 

0.83 (0.36-0.99) 

0.75 (0.67-0.82) 

3.33 (2.11-5.26) 

≥3 

Sensitivity (95% CI) 

Specificity (95% CI) 

Positive LR (95% CI) 

 

0.83 (0.36-0.99) 

0.90 (0.84-0.95) 

8.57 (4.64-15.80) 

≥4 

Sensitivity (95% CI) 

Specificity (95% CI) 

Positive LR (95% CI) 

 

0.67 (0.22-0.96) 

0.95 (0.90-0.98) 

13.7 (5.48-34.30) 

Figure 3 presents the ROC-analysis of GAD-7 in which the area under the curve 

(AUC) was 0.96 (95% CI 0.91-1.00). Similarly, figure 4 illustrates the ROC-

analysis of GAD-2 in which the AUC was 0.91 (95% CI 0.78-1.0). 

 

Fig. 3. ROC-analysis of GAD-7 in diagnosing GAD in the Oulunkaari region (I). 
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Fig. 4. ROC-analysis of GAD-2 in diagnosing GAD in the Oulunkaari region (I) 

4.2 Prevalence of GAD among frequent attenders of health care 
services in the Oulunkaari region 

The prevalence of GAD among frequent attenders of health care services in the 

Oulunkaari region was 4.0% (95% CI 1.5% - 8.5%) according to the DSM-IV 

diagnostic criteria obtained from the MINI assessment. According to the self-

reported patient questionnaires, which enquired about lifetime psychiatric 

diagnoses, none of these GAD diagnoses (n=6) had been previously detected. 

4.3 GAD and use of health care services in NFBC 1966 

The demographic characteristics of the study population during the 46-year follow-

up survey are presented in Table 11. The study population consisted of 5,515 people. 

Forty-three per cent of them were men and 57% female. In all, 2.8% of men and 

4.3% of women had ≥10 points when they completed the GAD-7 questionnaire. 

Occupational class was divided into four groups: 48% were higher/lower 

professionals or entrepreneurs, 44% manual workers, 2% farmers, and 6% students 

or pensioners; the data of social class was missing from 19 persons. In addition, 

smoking habits, alcohol consumption, and BMI were statistically significantly 
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associated to the results in GAD-7 questionnaire, with the data being presented in 

more detail in Table 11. 

Table 11. Demographic characteristics of the study population in relation to a cut-off 

point of 10 in a 7-item generalized anxiety disorder scale (GAD-7) during the 46-year 

follow-up survey in the NFBC 1966 (II). 

Variable All 

N (% of variable) 

GAD-7 < 10 

N (% of all) 

GAD-7 ≥ 10 

N (% of all) 

P-value 

Gender 

Men 

Women 

 

2353 (42.9%) 

3127 (57.1%) 

 

2288 (43.3%) 

2994 (56.7%) 

 

65 (32.8%) 

133 (67.2%) 

0.004 

Occupational class 

Professionals, entrepreneurs 

Manual workers 

Farmers 

Students, pensioners, others 

 

2486 (48.5%) 

2258 (44.0%) 

100 (2.0%) 

283 (5.5%) 

 

2411 (48.8%) 

2176 (44.1%) 

96 (1.9%) 

253 (5.1%) 

 

75 (39.3%) 

82 (42.9%) 

4 (2.1%) 

30 (15.7%) 

< 0.001 

BMI1 

Underweight 

Normal 

Overweight 

Obese 

 

36 (0.7%) 

2154 (39.4%) 

2143 (39.2%) 

1131 (20.7%) 

 

32 (0.6%) 

2094 (39.8%) 

2072 (39.3%) 

1069 (20.3%) 

 

4 (2.0%) 

60 (30.5%) 

71 (36.0%) 

62 (31.5%) 

< 0.001 

Current smoking status 

No 

Occasional 

Yes 

 

4094 (77.0%) 

304 (5.7%) 

920 (17.3%) 

 

3974 (77.6%) 

293 (5.7%) 

857 (16.7%) 

 

120 (61.9%) 

11 (5.7%) 

63 (32.5%) 

< 0.001 

Alcohol consumption2 

No use 

Light use 

Moderate use 

Heavy use 

 

527 (9.9%) 

4293 (80.9%) 

236 (4.4%) 

251 (4.7%) 

 

504 (9.9%) 

4169 (81.5%) 

220 (4.3%) 

223 (4.4%) 

 

23 (12.0%) 

124 (64.9%) 

16 (8.4%) 

28 (14.7%) 

< 0.001 

Number of somatic diseases, 

mean (SD) 

3.0 (2.5) 3.0 (2.5) 3.9 (2.6) < 0.001 

Hospital treated mental disorder3 

No 

Yes 

 

5105 (93.2%) 

375 (6.8%) 

 

4965 (94.0%) 

317 (6.0%) 

 

140 (70.7%) 

58 (29.3%) 

<0.001 

1undeweight; Body mass index (BMI) < 18.5 kg/m2, normal weight; BMI 18.5-25 kg/m2, overweight; BMI 

25-30 kg/m2, and obese; BMI > 30 kg/m2, 2light use; men <230g/week and women <150g/week, 

moderate use; men 230-350g/week and women 150-210g/week, heavy use; men >350g/week and 

women >210g/week, 3A lifetime treatment episode with recorded ICD-10 or ICD-9 classified diagnosis of 

a mental disorder (ICD-10:F10-F34, F40-F42, not F41.1, ICD-9: 291-292, 295-298, 300 (not 300.02), 

303-305) in a Finnish general, mental, prison, or private hospital or inpatient ward of a local health center. 
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The result with regard to the cut-off point of 10 points or more in GAD-7-

questionnary was interpreted as a positive test result for GAD. With respect to the 

entire study population, 200 individuals (3.6%) had ≥ 10 points in GAD-7-

questionnaire, 65 (2.7%) of men and 135 (4.3%) of women. Subjects who tested 

positive for GAD had on average 3.9 comorbid physical conditions, which was 

statistically significantly (p < 0.001) more than those who tested negative; these 

had on average 3.0 comorbid physical conditions. 

Table 12 presents the utilization by the subjects of different health care services 

according to their results in GAD-7. With respect to the individuals with a positive 

test result for GAD, a particularly high number of visits was detected in mental 

health services i.e. the people displaying a positive test result made 775% more 

visits than those who had negative test result for GAD. However, statistically 

significant difference emerged only in the women. Nonetheless, only 29% of 

people who tested positive for GAD had used mental health services. In addition, 

in health centres, the number of consultations by any professional was higher in 

those with a positive result in GAD with a 115% greater number of visits than in 

those who tested negative for GAD. Similarly, there were 133% more visits to the 

health centre physicians among people who tested positive for GAD. Furthermore, 

76% of those who tested positive for GAD had visited their health centre and 58% 

had been seen by a health centre physician during the past year. With respect to 

secondary care, the number of ambulatory visits was 160% higher in the subjects 

who tested positive for GAD than in those with a negative test result for GAD. 

Table 12. Health care utilization in relation to the cut-off point of 10 in a 7-item 

generalized anxiety disorder scale (GAD-7) during the 46-year follow-up survey in the 

NFBC 1966 (II). 

Type of health care utilization All 

mean (SD) 

GAD-7 < 10 

mean (SD) 

GAD-7 ≥ 10 

mean (SD) 

P-value 

Health care visits in total 6.0 (6.8) 5.7 (6.2) 12.1 (14.7) < 0.001 

Physician visits in total 3.2 (3.7) 3.1 (3.6) 5.4 (4.7) < 0.001 

Health centre visits in total 2.8 (4.6) 2.7 (4.3) 5.8 (9.4) < 0.001 

Health centre physician visits 1.0 (1.8) 0.9 (1.7) 2.1 (3.0) < 0.001 

Ambulatory secondary care visits 0.5 (1.5) 0.5 (1.5) 1.3 (2.5) < 0.001 

Mental health visits 0.5 (3.1) 0.4 (2.3) 3.5 (10.8) < 0.001 

Private doctor visits 0.5 (1.3) 0.5 (1.2) 0.8 (1.7) 0.046 

Dental care visits 1.6 (2.0) 1.6 (2.0) 1.7 (2.1) 0.469 
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Figure 5 presents the risk ratios for utilization of different health care services 

separately for men and women; it compares the subjects who tested positive for 

GAD to those people who tested negative after controlling for confounding factors. 

The individuals with a positive test result for GAD made a statistically significantly 

greater (p <0.05) total number of visits in health services, total number of physician 

visits, total number of health centre visits, and number of physician visits in health 

centres than those with negative test result for GAD. Furthermore, women who 

tested positive for GAD had made statistically significantly more ambulatory 

secondary care visits, mental health visits, and private doctor visits than those 

women who tested negative for GAD. However, after controlling for confounding 

factors, no statistically significant difference was detected in relation to the results 

in GAD-7-questionnaire with respect to their utilization of dental health care 

services of the whole study population. Correspondingly, among men, no 

differences were found in ambulatory secondary care visits, private doctor visits, 

and mental health visits. 

 

Fig. 5. Adjusted risk ratios for health care utilization of men and women in relation to 

the cut-off point of 10 in a 7-item generalized anxiety disorder scale (GAD-7) during the 

46-year follow-up survey in the NFBC 1966 (II). 
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4.4 GAD, somatic symptoms, and frequent attendance of health 
care services from participants of NFBC 1966 

The demographic characteristics of the frequent attenders of health care services 

and other members in the study population as assessed during the 46-year follow-

up survey in NFBC 1966 are presented in Table 13. Frequent attenders of health 

care services differed statistically significantly from the others in the cohort with 

regard to occupational class, BMI, alcohol consumption, smoking status, and in the 

number of self-reported somatic diseases. Males belonging to the highest decile in 

the total health care utilization had made 11 or more health care visits during the 

past year, and females had made even more, 14 or more visits in that time. 

Table 13. Demographic characteristics of frequent attenders of health care services as 

assessed during the 46-year follow-up survey of the NFBC 1966 (III). 

Characteristic Frequent attenders1 N(%) Other people2 N(%) P-value 

Gender 

Male 

Female 

 

241 (39.5%) 

369 (60.5%) 

 

2155 (43.3%) 

2820 (56.7%) 

0.073 

Occupational class 

Professionals, entrepreneurs 

Manual workers 

Farmers 

Students, pensioners, others 

 

209 (37.1%) 

266 (47.2%) 

74 (13.1%) 

15 (2.7%) 

 

2313 (49.5%) 

2031 (43.5%) 

240 (5.1%) 

89 (1.9%) 

<0.001 

Body mass index 

Underweight (<18.5 kg/m2) 

Normal (18.5-25 kg/m2) 

Overweight (25-30 kg/m2) 

Obese (>30 kg/m2) 

 

1 (0.2%) 

198 (32.5%) 

224 (36.8%) 

186 (30.5%) 

 

37 (0.8%) 

1991 (40.1%) 

1961 (39.5%) 

971 (19.6%) 

<0.001 

Alcohol consumption3 

No use 

Light use 

Moderate use 

Heavy use 

 

84 (14.4%) 

438 (74.9%) 

28 (4.8%) 

35 (6.0%) 

 

461 (9.6%) 

3924 (81.4%) 

216 (4.5%) 

222 (4.6%) 

0.001 

Current smoking 

No 

Occasional 

Yes 

 

400 (68.0%) 

49 (8.3%) 

139 (23.6%) 

 

3779 (78.2%) 

259 (5.4%) 

795 (16.5%) 

<0.001 

Number of somatic diseases, mean (SD) 4.3 (3.1) 2.8 (2.4) <0.001 

1People in the highest decile of total health care utilization, 2People not in the highest decile of total health 

care utilization, 3Light use: men <230 g/week, women <150 g/week, Moderate use: men 230-350 g/week, 

women 150-210 g/week, Heavy use: men >350 g/week, women >210 g/week. 
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Crude and adjusted ORs of GAD and somatic symptoms for frequent attendance of 

health care services are presented in Table 14. Both GAD symptoms and the 

number of somatic symptoms were statistically significantly associated with 

frequent attendance of total health care services. In addition, a statistically 

significant gradient effect of 1.34 (95% CI 1.23-1.46) was observed in the rise of 

adjusted OR in relation to the number of somatic symptoms. 

Table 14. Odds ratios of generalized anxiety disorder (GAD) symptoms and somatic 

symptoms for frequent attendance of total health care services at the time of 46-year 

follow-up survey of NFBC 1966 (III). 

Characteristic n1/N2 (%) Crude OR3 (95% CI4) Adjusted OR (95% CI) 

GAD-75 

<10 

≥10 

 

436/4798 (9.1%) 

52/186 (28%) 

 

1.0 (reference) 

3.88 (2.78-5.43) 

 

1.0 (reference) 

2.29 (1.58-3.31) 

Number of somatic symptoms 

0 

1 

2 

3 

4 

 

127/1992 (6.4%) 

159/1797 (8.8%) 

109/755 (14.4%) 

67/354 (18.9%) 

26/86 (30.2%) 

 

1.0 (reference) 

1.43 (1.12-1.82) 

2.48 (1.89-3.25) 

3.43 (2.49-4.73) 

6.37 (3.88-10.4) 

 

1.0 (reference) 

1.28 (0.99-1.64) 

1.94 (1.46-2.58) 

2.33 (1.65-3.28) 

3.64 (2.15-6.18) 

1Number of people in the highest decile of total health care utilization in each category, 2Total number of 

people in each category, 3Odds ratio, 4Confidence interval, 57-item generalized anxiety disorder scale 

Table 15 presents the prevalence of test positive GAD according to the number of 

somatic symptoms. The higher the observed prevalence for testing positive GAD, 

the higher was the number of somatic symptoms. Similarly, people who tested 

positive for GAD displayed a statistically significantly (p<0.0001) higher number 

of somatic symptoms (1.8) than those who tested negative (0.9). However, no 

interaction between GAD-7 and number of somatic symptoms was observed with 

respect to frequent attendance of health care services. 
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Table 15. The prevalence1 of test positive GAD according to the number of somatic 

symptoms at the time of 46-year follow-up survey of NFBC 1966 (III). 

Number of somatic symptoms Number of people (N) Number of people with GAD-7 ≥10 (n) n/N (%) 

0 2095 33 1.6 

1 1910 52 2.7 

2 799 51 6.4 

3 375 38 10.1 

4 93 21 22.6 

1Chi-square test p < 0.001 

Figure 6 illustrates the association between frequent attendance of health care 

services and both GAD symptoms and number of somatic symptoms. Both GAD 

and the number of somatic symptoms were independently associated with a higher 

risk for frequent attendance of the health care services. 

 

Fig. 6. Frequent attenders of health care services according to the number of somatic 

symptoms and a cut-off point of 10 in a 7-item generalized anxiety disorder scale (GAD-

7) at the time of 46-year follow-up survey of NFBC 1966 (III). 



67 

4.5 GAD and secondary care costs according to the FHDR with a 
linkage to the National Hospital Benchmarking Database 

Table 16 presents the mean individual secondary care costs during the 48 month 

follow-up period for patients with GAD and MDD without any history of earlier 

episodes of depression and/or anxiety, and Table 17 for the patients with a history 

of an earlier episode of depression and/or anxiety. The total mean costs per patient 

(€19,538) during the follow-up period were highest among the “GAD with a history 

of MDD and/or other anxiety disorder” group, which was statistically significantly 

higher than in the “MDD with a history of an anxiety disorder” (€16,870) group (p 

< 0.001). Furthermore, the psychiatric costs in the “GAD with a history of MDD 

and/or other anxiety disorder” (€15,535) group compared to the “MDD with a 

history of anxiety disorder” (€12,757) group were statistically significantly (p < 

0.001) higher. However, there was no statistically significant difference in somatic 

costs between these groups (Table 16 and Table 17). This means that the difference 

in costs between these groups was attributable to psychiatric costs. 
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Fig. 7. Cumulative costs of the four groups of pure and co-morbid generalized anxiety 

disorder (GAD) and major depressive disorder (MDD) patients over the 48-month follow-

up period based on the Finnish Hospital Discharge Register (FHDR) with the linkage to 

the National Hospital Benchmarking Database (article IV) 

Figure 7 presents the cumulative costs per patient during the follow-up period. The 

cost regression model estimates that cumulative total costs per patient in the “GAD 

with a history of MDD and/or other anxiety disorder” group are 1.2 times higher 

than in the “MDD with a history of an anxiety disorder” group (p< 0.001). 

Furthermore, the cumulative psychiatric costs per patient in the “GAD with a 

history of MDD and/or other anxiety disorder” group are 35% higher than in the 

“MDD with a history of an anxiety disorder” group (p< 0.001). 

Both GAD patients and MDD patients with a history of an earlier episode of a 

depressive or anxiety disorder had markedly higher cumulative costs per patient in 

comparison with those with pure forms of the diseases (Figure 7). In GLMMs after 

adjusting for age and sex, the cumulative costs per patient were 13.3% lower in the 

“pure GAD” group when compared with the “pure MDD” group (p= 0.011). 
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However, no statistically significant difference was observed separately in 

psychiatric and somatic costs between these two groups. 

Table 16. Mean individual secondary care costs of patients with generalized anxiety 

disorder (GAD) and major depressive disorder (MDD) without history of earlier episodes 

of depression and/or anxiety during 48-month follow-up time based on the Finnish 

Hospital Discharge Register (FHDR) with linkage to the National Hospital Benchmarking 

Database (article IV). 

Characteristic Pure GAD Pure MDD P-value 

Gender 

Male 

Female 

 

39.1% 

60.9% 

 

37.2% 

62.8% 

n.s.1 

Age (SD) 38.9 (16.9) 39.7 (18.4) n.s.1 

Mean costs (4 years follow-up) 

Total costs € (SD) 

Psychiatric costs € (SD) 

Somatic costs € (SD) 

 

12 156 (19 231) 

8 459 (17 721) 

3 697 (7 349) 

 

13 352 (23 107) 

8 745 (17 958) 

4 607 (11 713) 

 

n.s.1 

n.s.1 

n.s.1 

1not significant, p > 0.05 

Table 17. Mean individual secondary care costs of patients with generalized anxiety 

disorder (GAD) and major depressive disorder (MDD) with a history of an earlier episode 

of depression and/or anxiety during 48-month follow-up time based on the Finnish 

Hospital Discharge Register (FHDR) with linkage to the National Hospital Benchmarking 

Database. 

Characteristic GAD with earlier 

comorbidities 

MDD with earlier 

comorbidities 

P-value 

Gender 

Male 

Female 

 

36.1 

63.9 

 

36.1 

63.9 

n.s.1 

Age (SD) 39.3 (16.6) 35.8 (16.2) < 0.001 

Mean costs (4 years follow-up) 

Total costs € (SD) 

Psychiatric costs € (SD) 

Somatic costs € (SD) 

 

19 538 (24 038) 

15 534 (22 442) 

4 003 (7 960) 

 

16 870 (23 612) 

12 756 (20 590) 

4 113 (9 614) 

 

<0.001 

<0.001 

n.s.1 

1not significant, p > 0.05 
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5 Discussion 

5.1 Overview of the results 

The results of the present study revealed that DSM-IV GAD, as ascertained by 

MINI, is rather common among Finnish health care high utilizers with a prevalence 

of 4%. In addition, GAD-7 is a valid tool for screening GAD; it displays rather 

good sensitivity and specificity. 

In the general 46-year old population, 3.6% (2.7% among men, and 4.3% 

among women) had 10 or more points in the GAD-7 questionnaire indicating that 

they were likely to be suffering from GAD. When compared with those who were 

not considered as having GAD, they made significantly more health care visits. 

More specifically, they made significantly more total health care visits, total visits 

in health centres, and health centre physician visits when controlled for self-

reported somatic diseases, smoking status, alcohol consumption, and occupational 

class. In addition, females with positive test result for GAD made significantly 

more ambulatory secondary care visits, mental health visits, and private health care 

visits. 

In addition, both a positive test result for GAD and the number of somatic 

symptoms were significantly associated with the frequent utilization of health care 

services in the general 46-year old population. Subjects who tested positive for 

GAD displayed a statistically significantly higher mean number of somatic 

symptoms. Similarly, the higher the number of somatic symptoms, the higher was 

the prevalence of test positive GAD. However, no interaction was observed 

between the result in GAD-7 and number of somatic symptoms for frequent 

attendance of health care services. 

At the national level, if the secondary care was estimated during a 48 month 

follow-up, the total mean costs of patients with a new diagnosis of GAD and history 

of some other anxiety disorder or MDD were statistically significantly higher than 

the total mean costs for patients with a new diagnosis of MDD and a history of any 

anxiety disorder. In contrast, the total mean cost of patients with a new diagnosis 

of MDD without an earlier history of anxiety or depressive disorders was higher 

than those associated with the costs attributed to patients with a new diagnosis of 

GAD without any history of depressive or anxiety disorders after controlling for 

age and sex.  
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5.2 Discussion of the results 

5.2.1 Results concerning GAD-7 

The results of the present study showed that the Finnish versions of GAD-7 and its 

shorter version, GAD-2, are valid tools for detecting GAD since they achieve rather 

good sensitivity and specificity rates. However, the 95% confidence intervals are 

rather broad as the number of study population was limited (n=150). In the present 

study, a cut-off point of 7 or more gave the best Youden’s index for GAD-7. 

However, earlier studies have indicated the use of a higher cut-off point of 10 or 

more (Christensen et al. 2011, Donker et al. 2011, Garcia-Campayo et al. 2010, 

Kroenke et al. 2007, Lowe et al. 2008, Ruiz et al. 2011, Sidik et al. 2012, Spitzer 

et al. 2006). Nonetheless, this is the first study which has evaluated the 

psychometric properties of the Finnish version of GAD-7. In addition, the study 

population was restricted to high utilizers of health care services. Therefore, further 

studies with larger sample sizes will be needed to further define the optimal cut-off 

point for the Finnish translation of GAD-7. 

5.2.2 The prevalence of GAD among high utilizers of health care 

Earlier studies among health care high utilizers indicated a higher prevalence for 

GAD than 4.0% observed in the present study, which is close to the value 

previously reported among all primary care attenders. In Finland, the prevalence of 

current GAD among primary care attenders has earlier been reported to be 4.1% in 

men and 7.1% in females according to self-filled questionnaires (Munk-Jørgensen 

et al. 2006). Similarly, in an earlier European study, the prevalence of GAD was 8% 

among primary care attenders.  

Earlier studies investigating the prevalence of GAD among health care high 

utilizers are rare and they exhibit major methodological differences, making the 

comparison of the results difficult. In an American study, the prevalence of GAD 

was studied among distressed health care high utilizers (Katon et al. 1990). They 

reported a prevalence of 21.8% for GAD (Katon et al. 1990). However, this high 

prevalence for GAD might be explained by their approach of focusing only on those 

high utilizers of health care services who were identified as being distressed either 

by their physician or by their elevated scores on the Symptom Checklist (SCL) 

anxiety and depression scale or somatization scale. Similarly, in a Canadian study, 

patients with five or more yearly physician consultations were 3.95 times more 
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likely to display positive results for GAD when this was assessed by self-reported 

Worry and Anxiety Questionnaire (WAQ) which was based on the DSM-IV 

diagnostic criteria for GAD (Belanger et al. 2005). However, the results in the 

present study are based on a structured psychiatric interview which will provide a 

more reliable diagnosis than can be achieved by only assessing symptoms via a 

questionnaire. Nonetheless, the detected prevalence rate of 4% in the present study 

is close to that earlier detected in all primary care attenders. It is possible that part 

of the patients with GAD did not attend the present study because of their anxiety, 

and less anxious patients had become selected on a voluntary basis into the group 

of 150 patients in study population. However, the studied population did not differ 

significantly from those who did not attend the interview regarding quality of life, 

hypochondria, daily functioning, somatization, orientation, and mood. 

5.2.3 The prevalence of GAD in the population 

Among Finnish middle-aged individuals, 3.6% had 10 or more points in GAD-7 

questionnaire indicative that these individuals had GAD. This is evidence of a 

higher prevalence for GAD than reported earlier as the 12-month prevalence of 

DSM-IV GAD in the Finnish general population was 1.3% in the Health-2000 

Study (Pirkola et al. 2005). However, there are major methodological differences 

between these studies. In the Health-2000 Study, the CIDI – a structured diagnostic 

interview- was employed to ascertain the diagnoses from the past 12 months; 

meanwhile the GAD-7 self-rating scale assessing the symptoms from the past two 

weeks was applied in the present study. In addition, the ages of the people in the 

study populations explains the differences at least in part. The participants in the 

Health-2000 Study represented different age groups of people over 30 years old 

whereas the present study population consisted of 46-47 year old individuals. 

Nonetheless, the highest prevalence for any anxiety disorder was detected in the 

age group of 45-54 years old with an odds ratio of 5.16 compared to people over 

65 years of age in the Health-2000 Study (Pirkola et al. 2005). Similarly, the highest 

lifetime prevalence of DSM-IV GAD - ascertained by CIDI- was observed in the 

age group 45-59 years in whom there was a 7.7% prevalence compared to a 

prevalence of 5.7% in all age groups in the NCS-R in the US (Kessler et al. 2005a). 
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5.2.4 GAD and utilization of health care services 

The results in the present study are in line with the earlier findings in primary care 

settings i.e. that GAD is associated with high health care utilization (Belanger et al. 
2005, Berger et al. 2009, Deacon et al. 2008, Katon et al. 1990, Porensky et al. 
2009, Wittchen et al. 2002, Wittchen et al. 2012). In primary care settings, a two-

fold number of primary care physician visits has previously been reported (Berger 

et al. 2009, Porensky et al. 2009, Wittchen et al. 2012), and the results in the present 

study with its population based setting are rather similar. 

According to the results in the present study, only 29% of people who tested 

positive for GAD had used mental health services during the past year. This is even 

less than the results emerging from the Health 2000 Study in Finnish population. 

Based on self-reported data, the results from the Health 2000 Study indicated that 

37% of people with GAD diagnosed with CIDI had used specialist level services 

for mental reasons, and 19% had accessed only general level services, meanwhile 

44% had not used health services for mental reasons at all (Hämäläinen et al. 2008). 

However, in the present study, utilization of mental health services refers to mental 

offices and psychiatry polyclinics, which corresponds to specialist level services in 

Health 2000 Study. There are also methodological differences in assessing GAD. 

The GAD-7 was used in the present study, meanwhile in Health 2000 Study a 

structured psychiatric interview was performed for the participants with CIDI. 

Nonetheless, it is possible that differences in the availability of psychiatric services 

in different geographical areas influence the results. For example, an earlier study 

in German primary care showed that only 19.8% of patients with GAD and 20.8% 

of patients with comorbid GAD and MDD were currently receiving treatment 

(Wittchen et al. 2002). The results in the present study may also reflect the poor 

detection of GAD as earlier studies have indicated that only about one third of the 

patients with GAD are recognized by general practitioners (Munk-Jørgensen et al. 
2006, Wittchen et al. 2002).  

In the present study of the NFBC 1966 material, a statistically significant 

difference in the utilization of mental health services was detected only in women 

but not in men. However, there was a rather small number of men who tested 

positive for GAD and used mental health services i.e. 13 persons which represented 

only 21% of men with positive test-result for GAD had used mental health services. 

Therefore, conclusions on the utilization of mental health services among men 

cannot be drawn based on the results from the present study. 
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Standard deviations of the number of visits in different services were higher in 

those subjects who tested positive for GAD. There were especially high standard 

deviations in the total number of visits in health care, mental health visits, and total 

number of health care visits. This means that there is extensive variation in the 

utilization of health care services among those individuals who screened positive 

for GAD. In the mental health services, a high number of visits may be needed, for 

instance in patients receiving regular psychotherapy. 

An earlier study suggested that the higher utilization of somatic health care 

services among patients with an anxiety disorder would be explained by the 

presence of the comorbid illnesses, not the anxiety symptoms (Gurmankin Levy et 
al. 2007). However, the results in the present study reveal that even when controlled 

for somatic comorbidities, the individuals with positive test results for GAD 

utilized statistically significantly more health care services. 

5.2.5 The association between GAD, somatic symptoms, and 

frequent attendance of health care services 

One finding emerging from the present study was that GAD symptoms are 

associated with a higher risk of more frequent attendance of health care services; 

this is in line with an earlier study in primary care setting (Wittchen et al. 2002). 

However, a comparison of these results is difficult because of major 

methodological differences including different settings, differences in assessing 

GAD and health care utilization, and differences in confounders taken into account. 

In the present study, the adjusted OR for frequent attendance of health care services 

was 2.29 (1.58-3.31) in those with a positive test result of GAD. In an earlier 

primary care study in Germany, the OR for making at least 4 primary care visits 

during the past year was 1.6 for pure GAD and 2.1 for comorbid GAD and MDD 

(Wittchen et al. 2002). In addition, the earlier reports of a high prevalence of GAD 

among frequent attenders of health care services i.e. within the range 21.8-35.2%, 

were supported in the present study; i.e. individuals with a positive test result for 

GAD have a high risk for frequent attendance of health care services (Belanger et 
al. 2005, Katon et al. 1990). 

5.2.6 The cost analysis of GAD and MDD 

The present study showed that the secondary care costs of individual GAD patients 

are comparable with those of MDD patients. However, it is difficult to conduct a 
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comparison of the present results with earlier health economic studies because of 

differences in methodology, patient populations, and healthcare systems. Most of 

the earlier studies have either used smaller samples or employed self-reported 

questionnaires with which to assess the costs (Hoffman et al. 2008, Konnopka et 
al. 2009). In comparison, in the present study the cost data was collected from 

official national registries. In addition, the diagnoses in the present study were 

based on real life clinical diagnoses using ICD-10 classification. However, DSM-

IV or DSM-III-R diagnostic criteria have been employed in most of the earlier 

studies (Andlin-Sobocki & Wittchen 2005, Greenberg et al. 1999, Greenberg & 

Birnbaum 2005, Smit et al. 2006, Souetre et al. 1994). There is also a wide variation 

of the cost modalities being taken into account in different studies (Hoffman et al. 
2008, Konnopka et al. 2009). Secondary care costs were the focus in the present 

study. Still, the results in the present study are in line with earlier findings that GAD 

imposes a considerable economic burden on society (Hoffman et al. 2008, 

Konnopka et al. 2009). The results from the present study confirm the earlier 

finding that when GAD is associated with other mental disorders it is responsible 

for higher direct costs in comparison to pure forms of the disease (Souetre et al. 
1994). 

5.3 Theoretical considerations 

The present study revealed that GAD was associated with high health care 

utilization and also substantial health care costs. On one hand, GAD was associated 

with an increased use of mental health services but on the other hand, GAD was 

also associated with greater use of other health care services. In Finland, GAD is 

often treated in primary care, which explains partly the higher utilization of primary 

care services. However, among women, there were also a higher number of visits 

to treat somatic secondary care. It is still unclear the factors that determine the 

health care utilization in individuals suffering from GAD. An earlier study in the 

USA investigated whether anxiety symptoms or somatic comorbid illnesses explain 

the higher utilization of non-mental health care services in patients with anxiety 

disorders (Gurmankin Levy et al. 2007). These workers used the trait anxiety 

measure of the State-Trait Personality Inventory and collected the data of coded 

anxiety disorders and comorbid illnesses from the medical charts and health care 

utilization data from medical charts and self-questionnaires (Gurmankin Levy et al. 
2007). They found that comorbid illnesses but not anxiety symptoms determined 

the utilization of non-mental health services among patients with an anxiety 
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disorder. However, another study indicated that both medical comorbidities and the 

severity of anxiety influence the health care utilization (Souetre et al. 1994). 

The results from the present study detected a statistically significantly higher 

rate of visits also to ambulatory secondary care among women when controlled for 

somatic comorbidities. Furthermore, people who tested positive for GAD reported 

the presence of more comorbid illnesses. This finding is in line with earlier reports 

(Culpepper 2009) and supports the importance of comorbid illnesses in determining 

the utilization of health care resources. However, the possibility to mention other 

health worries when receiving treatment for GAD may also lead to further 

examinations and a higher utilization of non-mental health services. In addition, it 

is possible that the comorbid illnesses of patients with GAD would be more severe. 

Furthermore, the experience of sensations (e.g. the intensity) associated with 

medical illnesses is different in individuals experiencing a high level of anxiety 

(Culpepper 2009). 

The role of somatic symptoms in determining health care utilization was also 

assessed in the present study. Individuals displaying a positive test result for GAD 

had a significantly higher number of somatic symptoms than other people. This 

partly explains the higher utilization of health care services among people with 

GAD. Both a positive test result for GAD and somatic symptoms raised the risk for 

frequent attendance of health care services. It is often the somatic symptoms that 

drives individuals with GAD to attend health care services (Wittchen et al. 2002). 

Anxiety and worry are key symptoms of GAD, and it is worry that often 

convinces individuals to journey to the health centre. If the needs of an individual 

are not met in health services, recurrent visits easily follow. The results of the 

present study also revealed that there is a substantial variation between the 

individuals in the number of health care visits and this variation was higher in those 

people who tested positive for GAD. In addition, some patients had incurred 

considerably high costs in secondary care. Conversely, the prevalence of GAD 

among health care high utilizers was rather high. Thus, there is a group of 

individuals suffering from GAD who place major demands on health care resources. 

It could be argued that effective treatment and meeting their needs could not only 

help these individuals but also save health care resources. 

Earlier studies have shown that GAD often is poorly detected (Munk-Jørgensen 

et al. 2006, Wittchen et al. 2002). In addition, the finding in the present study of 

high utilizers of health care confirmed this suspicion, as according to the self-

reported questionnaires, none of the patients with GAD had been earlier diagnosed. 

Furthermore, the number of new GAD diagnoses in the Finnish secondary care was 
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far lower than expected based on prevalence rates from the earlier research 

compared to the number of new MDD diagnoses. The poor detection level could 

explain the rather low proportion of subjects with GAD utilizing mental health 

services. However, it is possible that the individuals suffering from GAD are 

recognized and treated in their health centers without even being seen by a 

psychologist or without visiting mental health offices. In addition, the health care 

organizations are not so comprehensive in some locations and this can influence 

the answers. For example, earlier studies have shown that individuals in urban areas 

use significantly more outpatient psychiatric services than in those living in rural 

areas (Paananen et al. 2013). 

Although GAD is often poorly detected, there have even been claims of over-

diagnosis still surrounding this disorder. The DSM definitions have led to an 

expansion of what is considered as a disorder (Baer et al. 2012). A study of so-

called fragile families and child well-being data in the USA revealed that the 

poorest mothers had the greatest risk of being classified as having GAD (Baer et 
al. 2012). These investigators argued that anxiety in poor mothers is not psychiatric, 

but instead it represents a normal reaction to environmental shortcomings and 

interventions should be targeted at correcting these deficits in the environment and 

diagnostic labels should be used judiciously (Baer et al. 2012). Indeed, it is possible 

that general practitioners knowing their patients and understanding their life 

circumstances may be more likely to classify their anxiety as a normal reaction than 

would be the case during a structured interview in a study setting which might be 

more likely to overlook these detrimental social factors. 

5.4 Methodological considerations 

5.4.1 Strengths of the study 

The present study is based on four different materials and approaches, all of them 

support each other, which is a major strength of the present study. Firstly, the 

prevalence of GAD among high utilizers of health care services was rather high. 

Secondly, the utilization of health care services was high in those subjects with 

GAD symptoms. Thirdly, those who screened positive for GAD according to their 

responses in GAD-7, had a high risk for frequent attendance of health care services. 

Finally, GAD was associated with high secondary care costs. All of these findings 
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are in line and confirm the belief that GAD is a major public health problem, and 

that this disorder also has significant economic consequences. 

The diagnoses among high utilizers of health care services were based on a 

validated structured psychiatric interview (MINI) that produced reliable diagnoses. 

Furthermore, in the cost analysis of GAD and MDD, clinical diagnoses from the 

national registries were used instead of symptoms simply being reported in self-

administered questionnaires. 

Another strength of the present study is the use of large population based data, 

which made it possible to study the association between GAD with the utilization 

of a large variety of different health care services in population. In addition, the 

impact of age was efficiently standardized since the cohort of people examined 

were all of the same age. Furthermore, the data used in the cost analysis was from 

a large nationally representative data of Finnish secondary care patients and based 

on real-life costs. 

Finally, the present study has practical implications by showing the validity of 

the Finnish translation of GAD-7 as a screening tool in primary care. 

5.4.2 Limitations of the study 

There are also some limitations to the present study. The small sample size (n=150) 

among high utilizers of health care services limits the generalization of the results, 

and the 95% confidence intervals for the sensitivity and specificity of GAD-7 and 

GAD-2 are therefore quite broad. In addition, the interviewer was not 

systematically blinded to the results from the GAD-7 and GAD-2 questionnaires, 

making the results prone to detection bias. The lack of information on how many 

of all the identified frequent attenders (3,319) in the original population had been 

excluded and how many did not provide their consent to participate hampers the 

evaluation of the representativeness of the sample. Furthermore, all of the 286 

patients who attended the earlier study did not participate in the psychiatric 

interview. However, the group of patients attending the psychiatric interviews was 

representative of the original sample as they did not differ significantly from those 

patients not attending the interview with respect to many variables such as quality 

of life, somatization, mood, and daily functioning. The data of health care 

utilization were determined four years prior to the psychiatric interviews, which 

means that the whole study population necessarily were not high utilizers of health 

services any longer at the time of the investigation. However, earlier studies 
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indicate that up to 40% of high utilizers of health services still remain high utilizers 

in the following year (Vedsted & Christensen 2005). 

In the 46-year follow-up survey of the Northern Finland 1966 Birth Cohort 

Study, the GAD-7 questionnaire was applied to identify those individuals possibly 

suffering from GAD. However, this is a questionnaire designed for screening and 

it captures symptoms only at one time point but not definite diagnoses. In addition, 

the questions on GAD-7 concern only the last two weeks before filling in the form, 

meanwhile healthcare utilization was enquired from the past year. Furthermore, the 

data of health care utilization was self-reported and therefore prone to recall bias. 

The whole study population in the Northern Finland 1966 Birth Cohort study was 

46 years old, and therefore the results cannot be directly generalized to the entire 

Finnish population. When assessing the interaction between GAD and somatic 

symptoms for frequent attendance of health care services, the number of subjects 

giving a positive test result for GAD was small in some of the subgroups, and 

therefore this result was prone to bias because of the lack of statistical power. 

The cost analysis part of the present study took into account only the costs of 

secondary care. However, both GAD and MDD are primarily treated in the primary 

care, and the patients attending secondary care usually represent the most severe 

cases. Therefore, these results do not describe the total picture of the direct costs 

associated with GAD. In addition, the number of patients who were diagnosed as 

having GAD was small compared to patients diagnosed with MDD in both groups 

with or without a history of earlier episodes of anxiety or depression. This 

observation possibly reflects the difficulties in recognizing GAD, as reported in 

earlier studies (Wittchen et al. 2002). However, this finding also means that patients 

diagnosed as having GAD may be a selected group and differ also with respect to 

the costs from all who suffer from GAD.  

In the cost analysis, the psychiatric history was tracked retrospectively only 

until 1 January 2000. Therefore, it is possible that some patients had psychiatric 

treatments prior to this date. In addition, somatic comorbidities were not taken into 

account. However, it is noteworthy that there were no significant differences in the 

costs attributable to somatic illnesses between the studied groups.  



81 

6 Conclusions 

6.1 Main conclusions of the results 

GAD is rather common among Finnish health care high utilizers. In addition, it 

seems to be common among the Finnish middle-aged population as assessed with 

the GAD-7 screening tool. Furthermore, patients with GAD symptoms utilize more 

health care services and have a high risk of being frequent utilizers of health care 

services. Nonetheless, only a small minority of them take advantage of mental 

health services although most of them will have visited their health centre more 

often than patients without anxiety. Individuals with GAD symptoms have also a 

high rate of suffering physical symptoms, which partly explains their high health 

care utilization i.e. the number of physical symptoms is also associated with a 

higher risk for frequent attendance of health care services. With respect to 

secondary care, GAD incurs also high economical costs, which are comparable to 

those associated with MDD at the individual level. In particular, GAD associated 

with earlier episodes of depression or some other form of anxiety represents a high 

economic burden. Generalized anxiety disorder seems to be poorly detected and 

better recognition and treatment could be one way to reduce its burden to both the 

sufferer and society. The Finnish version of GAD-7 questionnaire is a valid tool for 

screening GAD and this could be used to improve detection rates. However, earlier 

studies have demonstrated that screening for psychiatric disorders or anxiety 

symptoms in primary care has only a limited impact on the outcomes of the patients 

(Mathias et al. 1994, Weissman et al. 2010). Therefore, the functionality and 

effectiveness of treatment systems should be ensured before embarking on 

widespread screening programmes. 

6.2 Research implications 

The present study indicates that generalized anxiety disorder is associated with high 

use of health care services. Future studies will be needed to examine the 

associations between somatic comorbidities and GAD behind the health care 

utilization. In addition, more studies will be needed to evaluate how appropriate 

treatment influences the utilization of both direct and indirect costs. Furthermore, 

the costs attributable to GAD should be studied in the context of primary care, and 

also indirect costs should be taken into account to obtain the whole picture of 
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economic burden associated to GAD. The present sample examined with the GAD-

7 screening tool was small, and studies with larger sample sizes will be needed to 

gather a more accurate evaluation of its psychometric properties. 

6.3 Clinical implications 

Since the generalized anxiety disorder is common among frequent attenders to 

health care services and also in the community, and because this disorder causes 

significant human suffering and is a major economic burden, it is important to 

identify and diagnose these patients. The findings that only a small minority of 

these individuals make use of mental health services, although most of them have 

visited their health centre during the past year, emphasize the role of health centres 

in the detection and treatment of GAD. Since the Finnish version of GAD-7 is a 

valid tool for screening GAD, this could be used to enhance the possibility of 

detecting GAD. However, after detection, access to treatment needs to be ensured. 
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