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O Captain, my Captain!  
our fearful trip is done; 

The ship has weather’d every rack,  
the prize we sought is won; 

The port is near, the bells I hear,  
the people all exulting,  

while follow eyes the steady keel,  
the vessel grim and daring:  

     
But O heart! heart! heart!    

O the bleeding drops of red,          
Where on the deck my Captain lies,        

Fallen cold and dead. 
   

 
 

Walt Whitman (1819–1892).  Leaves of Grass.  1900  
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Abstract 

Background: Subsyndromal depression (SSD) or subthreshold depression is a common affective 

condition that can be described as depressiveness below the threshold of what is called a 

syndromal or a major depressive episode. The point prevalence for SSD has been reported to be 

about 10% in the community, or about two or three times higher than the prevalence for 

syndromal depression. In elderly persons, SSD compared to non-depression (ND) is associated 

with impaired activities of daily living (ADL), lower cognitive function, lower self-perceived 

health, worse psychiatric outcomes and higher mortality.  

However, most studies on SSD in elderly persons have been done in the young old age group 

(age 60-80 years), while few studies have investigated SSD in very old persons (age 80+). As 

many aspects (e.g. multimorbidity, frailty, functional decline and social dependence) increase 

between the young old and the very old ages, there is a need for more knowledge about SSD in 

the very old. The overall aim of this doctoral thesis was to describe SSD, or the unclear area 

between syndromal depression and normal aging, in very old persons. 

 

Method: Paper 1 was based on qualitative interviews (n=27), while papers 2-4 were based largely 

on data from a prospective observational cohort study “Elderly in Linköping Screening 

Assessment” (ELSA85), with a population-based design following the participants from the age 

of 85 in three waves of follow-up. The 15-item Geriatric Depression Scale (GDS-15) was used 

for measuring depressiveness and to define SSD in the studies.  

 

Results: The analysis of the qualitative interviews (paper 1) resulted in four themes (life curve 

and the body go down, to manage on one’s own, to keep up with life, and taking one day at a 

time), giving a comprehensive picture of SSD in very old age. In a comparison among SSD, ND 

and syndromal depression, SSD differed qualitatively from syndromal depression, but not clearly 

from ND. 

A cross-sectional analysis of data from baseline (paper 2) identified factors associated with SSD 

in very old persons, and according to analyses with multiple logistic and linear regressions, four 

domains (sociodemographic factors, declining physical functioning, neuropsychiatric factors, and 

existential factors) were significantly associated with SSD.  

A five-year longitudinal follow-up (paper 3) showed that direct healthcare costs per month of 

survival for persons with SSD exceeded those of persons with ND by a ratio of 1.45 (€634 vs 

€436), a difference that was significant even after controlling for somatic multimorbidity.  

An eight-year longitudinal follow-up (paper 4) showed that morbidity was elevated for persons 

with SSD compared to ND regarding basic ADL, I-ADL, loneliness, self-perceived health and 

depressiveness, whereas cognitive speed, executive functions and global cognitive function were 

not significantly lower when adjusting for covariates. Contrary to our hypotheses, mortality over 
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nine years was not elevated for very old persons with SSD compared to ND, when adjusting for 

relevant covariates. 

 

Conclusion: SSD in very old persons has a different presentation in different persons, and 

healthcare personnel should be attentive to other depressive signs beside the classical ones in the 

diagnostic classification registries. SSD in the very old is associated with elevated direct 

healthcare costs, morbidity and lower self-perceived health. Considering the high prevalence of 

SSD and the demographic development of increasing numbers of very old people, the findings 

highlight the need to develop clinical and societal strategies to prevent SSD and associated 

negative outcomes. 
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Prologue 
For a long time I have personally had a commitment to elderly people, and more specifically to 

elderly persons with mental illness, for example signs of depression. I am not quite sure about the 

origin of this commitment, but maybe my basic social pathos has contributed to this, when I have 

recurrently experienced that elderly persons as a group (compared to younger persons) and 

persons with mental illness as a group (compared to those with physical illness) have been 

systematically overlooked or neglected in the planning and design of social life and healthcare. I 

have been involved in this issue through my work as a specialist in geriatrics, and through my 

internship in psychiatry, including providing psychotherapy to patients. 

When I conducted my first interview in a sample of elderly persons I noticed especially how 

response bias complicated the interpretation when using rating scales or in anamnestic interviews, 

which increased my interest. Not only did physical comorbidity and transcultural aspects 

contribute to the complicated interpretation of psychiatric signs and symptoms during the 

conversations, but also the detail that elderly persons (as well as younger persons) sometimes 

denied depressive symptoms when answering my questions, at the same time as they 

communicated such symptoms through their alternative formulations, through non-verbal speech 

and through body language. 

For example, if I  asked them if they experienced persistent low mood, they could perhaps answer 

“no, not low mood, but I sometimes feel gloomy” at the same time as their body language 

expressed low mood in a clear way as in depressiveness. In a verbatim interpretation, as an 

example of response bias, these answers would have been interpreted as a denial of the question 

about low mood, while a more open-minded interpretation (including the non-verbal 

communication) instead confirmed a persistent low mood. 

When I learned more about depressive signs and mild depressiveness in elderly persons, I 

eventually came into contact with the concept of subsyndromal depression. I felt a desire to better 

understand the interface between major or syndromal depression and normal aging. A colleague 

of mine warned that research in this subject area of discrete psychiatric symptoms would be like 

“doing research on phantoms” (i.e. it is hard to do research on phantoms or ghosts, as they do not 

have a physical body [my personal interpretation of the warning]). However, later I was 

strengthened in my intentions to do research on subsyndromal depression, when talking to a 

senior physician in old age psychiatry. He instead emphasized the great relevance of 

subsyndromal psychiatric conditions in the clinical work to help with mental illness in old age 

[1]. The desire to help older people with mental illness by contributing to scientific development 

eventually led me to this PhD project. 

At the beginning of this dissertation a poem by Walt Whitman was cited. This poem reminds me, 

on the basis of my personal interpretation, of how we human beings tend to complicate life very 

much, for example through dysfunctional patterns of thinking, misunderstandings and conflicts. 
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This tendency to complicate things in life so much has consequences such as different forms of 

mental illness or - as in the poem – death. The captain of the poem, which in my interpretation 

would be the captain of ourselves (the self, or the frontal lobe of the brain) and our values, is 

lying on the deck because we did not give him his proper leadership of life. Instead we often let 

temporary impulses, dysfunctional thinking and external circumstances take the leadership of our 

lives, while the captain was pushed into a corner. If instead we gave the proper leadership back to 

our captain of life and did not complicate things so much, then we would probably suffer less 

from mental illness, and be able to enjoy the journey of life more. If we thus could prevent 

mental illness and instead live a more meaningful life, then we would perhaps be able to stand 

together with the main character in the poem – close to the harbor – and enjoy the bells and the 

exultation of the people. 

The frame of the thesis is primarily written in English, but a Swedish version was also produced 

in order to facilitate the public outreach. The Swedish version is found in the appendix (annex 2) 

at the end of this book, or as a separate file in the digital version of the thesis. 
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1.  Introduction: Depression, 

subsyndromal depression (SSD) and very 

old persons 

1.1 Depression and psychiatric diagnoses historically 
Depression or melancholy as an affective condition was described as early as in the ancient Greek 

period, and the founder of medicine, Hippocrates (c.460-c.370 BCE), wrote that “fear or sadness 

that lasts a long time means melancholia”, and that melancholy was caused by an excess of black 

bile in relation to the other three humors (yellow bile, blood and phlegm; Figure 1) [2].  

A few centuries later, Galen of Pergamum (129 AD – c. 200/c. 216) further developed the 

humoral theory about how different medical disorders were caused by an imbalance between the 

humors, which for many centuries was the rationale for treating melancholy with herbs and other 

treatment methods in order to restore balance in the body [3, 4].  

Even though other scientists such as Carl von Linné in Sweden made a commitment to classify 

psychiatric disorders in the 18
th

 century, the humoral theory was influential in theory and practice 

right up until the 19
th

 century [5].  

 

 

Figure 1. Schematic view of depression or melancholy according to the ancient humoral theory. 

Adapted from Schipperges 1970 according to Bujalkova et al. 2001 [6], with permission. 
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Since then, the evolution of psychiatric classification of diseases (nosology) has undergone 

gradual or punctuated changes in certain steps, by clinicians and thinkers such as Sigmund Freud 

(1856-1939) at the beginning of the 20
th

 century, and his peer Emil Kraepelin (1856-1926) who 

slightly earlier founded modern nosology in psychiatry with a fundamental effort to 

systematically and empirically chart psychiatric signs and symptoms over time [2]. In 1952 the 

Diagnostic and Statistical Manual: Mental Disorders (DSM-I) was published by the American 

Psychiatric Association, which was influenced mainly by the psychoanalytical theories of Freud. 

In parallel with the diagnostic classification of DSM in psychiatry, there was also the more 

comprehensive registry, the International Classification of Diseases (ICD)[7] on both psychiatric 

and somatic disorders, and the second revised edition of the DSM which was published in 1968 

had a structure that was closer to the ICD and the somatic disease categories included. The third 

edition of the DSM was developed in the 1970s and it included a radical change of the 

description of depression built on the so-called Feighner criteria for depression, which was the 

result of an endeavor toward a basis of validity and reliability of diagnoses rather than an 

unsecure etiological basis. Still today in the DSM registry in its fifth edition, the Feighner criteria 

are used in a fairly similar manner [8-11].  

According to the current edition of the DSM a diagnosis of major depression means at least five 

of the following nine symptoms must be present most of the day, nearly every day, for at least 

two weeks: depressed mood, anhedonia (diminished interest or pleasure), change in appetite, 

sleep disturbance, psychomotor change, loss of energy, feelings of worthlessness or excessive or 

inappropriate guilt, diminished ability to think or concentrate or indecisiveness, and recurrent 

thoughts of death [10]. These symptoms or signs together are regarded as the psychiatric 

syndrome, or the symptom complex, of major depression. Two of Feighner’s colleagues, Robins 

and Guze, criticized the prevailing psychoanalytical paradigm, and made a careful description of 

the validity concept in psychiatric diagnostic practice, which was important for the revision of the 

DSM [12, 13]. Their model to validate diagnoses was based on five steps (of which the Feighner 

criteria for depression correspond to the first): identification of 1) clinical characteristics for the 

syndrome (including symptoms, demographical characteristics), 2) exclusion criteria for 

differentiating from other syndromes, 3) family history, 4) laboratory data and 5) follow-up 

(development of the symptoms over time, treatment response). 

Establishing diagnostic criteria was an expression of the endeavor to describe and define reliably 

what the disorder means, and the DSM criteria for depression have for a long time been 

considered a gold standard in different aspects of diagnosing depression. They have also, in 

connection to Plato’s allegory of the cave, been described as the shadow in reality from a more 

complex independent existence, or as our empirical indicators of the underlying disorder [14]. A 

simplified illustration of the evolution of the concept of depression or melancholy in history is 

depicted in Figure 2. 
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Figure 2. Depression or melancholia, and SSD from the perspective of the history of ideas in 

Western culture. 

A recurrent academic debate in regard to psychiatric disorders concerns the way varying degrees 

of a disorder relate to normality and to other disorders. The current DSM-5 and ICD-10 (of which 

the latter is used for administrative purposes in Sweden today) both build mostly on a categorical 

perspective in which different disorders are regarded as independent of each other, similar to 

buckets next to each other [7, 10]. An alternative perspective on psychiatric disorders is the 

dimensional perspective, from which every disorder relates to normality and to other psychiatric 

disorders in a continuum of several dimensions or qualities [14-16]. A comparison of the 

categorical and the dimensional perspectives on depressive conditions and normality is depicted 

in Figure 3. 

Figure 1. Depression or melancholia, and SSD in a perspective of History of ideas in Western culture
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Figure 3. Schematic differences between categorical (above) and dimensional (below) 

perspectives on depressive conditions and normality. 

1.2 Subsyndromal depression (SSD): origin and definitions 
The fourth edition of DSM distinguished three extra subgroups of depressiveness except for 

major or syndromal depression, and they were called dysthymia, minor depression and recurrent 

brief depression. In addition, Judd et al. 1994 described a condition they called subsyndromal 

symptomatic depression, which subsequently, and more briefly, has been called subsyndromal 

depression [17, 18].  

Judd et al. 1994 initially defined SSD by at least two or more current depressive symptoms (with 

the absence of the core symptoms of depressed mood and anhedonia) present most of the time 

and every day for at least two weeks, and with consequent suffering or functional impairment 

[17, 19]. Since then, alternative definitions and operationalizations of SSD have been used, and 

these varying definitions might in part be a result of the fact that the American Psychiatric 

Association has not yet incorporated the condition in the DSM. Consequently, scientific studies 

with different definitions of SSD have shown a wide range of prevalence numbers, associated 

factors and outcomes of SSD [20-22]. Table 1 shows a compilation of how different states of 

depressiveness are defined in DSM-5, and how SSD is defined in contrast to ND or normal aging 

in this thesis. 

  



13 

 

Table 1. A compilation of different states of depressiveness according to DSM-5 definitions, and 

the definitions of SSD and ND or normal aging as defined in this thesis. 

Notes: 
a
= Compared to the DSM-5 the following diagnoses have been left out from the table in 

order to simplify the presentation: disruptive mood dysregulation disorder, premenstrual 

dysphoric disorder, substance/medication-induced depressive disorder, depressive disorder due 

to another medical disorder, other specified depressive disorder (except recurrent brief 

depression), and unspecified depressive disorder .
b
= this condition is included in the category 

“other specified depressive disorder” in the DSM-5. 
c
=the specification about absence of core 

symptoms  by Judd et al. 1994 was added in the light of the similar diagnosis of minor depression 

Diagnosis of different states 

of depressiveness
a 

Symptom criteria Duration of 

symptoms 

Other diagnostic 

criteria 

Syndromal or major 

depressive disorder 

Five or more out of 

nine depressive 

symptoms, and at least 

one of the core 

symptoms of 

depressed mood or 

anhedonia 

Most of the day, 

nearly every 

day, for 14 days 

or more 

Cause clinically 

significant distress 

or impairment, and 

is not better 

explained by 

another disorder 

Recurrent brief depression
b Five or more 

symptoms, including 

depressed mood 

Duration 2-13 

days per month, 

at least 12 

consecutive 

months 

Ibidem 

Persistent depressive 

disorder (dysthymia) 

Three or more out of 

seven symptoms, 

including depressed 

mood 

Duration 2 years Ibidem 

Unspecified depressive 

disorder, mild and 

moderate severity 

Two to four 

depressive symptoms 

Not specified Ibidem 

SSD according to Judd et 

al. 1994 

Two or more out of 

nine symptoms, and 

absence of the core 

symptoms depressed 

mood and anhedonia
c 

Most of the day 

and every day, 

for 14 days or 

more 

Ibidem 

SSD in DSM-5, not 

mentioned 

Not defined Not defined Not defined 

SSD as defined in this thesis Specific range of 

points from the scale 

GDS-15
d
 

Not defined Not defined 

ND or normal aging as 

defined in this thesis 

Specific range of 

points from the scale 

GDS-15
d
 

Not defined Not defined 
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which included at least one core symptom. For the current edition of DSM, the term ‘minor 

depression’ was left out. 
d
= The scale GDS-15 (15-item Geriatric Depression Scale) is described 

in more detail in the methods section 3.3. 

In general, definitions of SSD are based on either self-assessment scales or structured diagnostic 

interviews (or both in a so-called two-phase design), which tend to give slightly different 

diagnostic results including different prevalence numbers [23]. For example SSD was defined as 

results of 0-5p on the 15-item Geriatric Depression Scale (GDS-15; [24]) in a study of 

Chachamovic et al. 2008, while it was defined with both a screening scale and alternative 

structured interview in a study of Lyness et al. 2007 [20, 25]. Screening scales generally have 

advantages of being easily administered and more closely related to the dimensional paradigm of 

psychiatric disorders, while structured interviews on the other hand are better for describing 

symptom development over time as well as comorbidity [26]. Another factor that substantially 

influences prevalence numbers in psychiatric epidemiology is (except for varying definitions of 

study phenomenon and varying study samples) also the decision about exclusion criteria for a 

study. Including or excluding comorbid disorders makes a big difference as the covariation or 

comorbidity of psychiatric disorders is great [16, 27]. 

The prevalence of SSD among elderly persons thus varies greatly between different studies, with 

a median point prevalence of 9.8% (range 4.0-22.9%) in the community, according to a review 

from 2011 [21], and the pattern from different investigations with screening scales is, naturally, 

that the prevalence estimates are greater the lower (fewer or milder symptoms) the threshold is. 

Mild disorders have been called subclinical disorders in both psychiatric and somatic research, 

and a recurrent notion is that the subclinical forms of a disorder should be included in scientific 

studies on etiology in order not to miss important aspects when trying to understand and prevent 

a disease [28, 29]. 

A principal difference for depressive disorders, compared with other medical disorders with 

similar patterns of gradually increasing morbidity effects with degree of disorder but still a 

categorical cutoff for the diagnosis (i.e. diabetes mellitus, hypertension, hyperlipidemia), is that 

there is no consensus regarding which measure to use in depressive disorders. This makes the 

question about cutoff between disorder or disease and normality more complicated in the case of 

depression. 

However, for depressiveness, as for the above-mentioned other medical conditions, there is a 

common problem of arbitrariness in the decisions of where to draw the line between normality 

and pathology, and a consequent risk for medicalization and over- or under-treatment [30]. 

Almost independently of where to draw the line between ND and SSD, or between SSD and 

syndromal depression, a recurrent finding has been that SSD is associated with an impairment of 

different functions and of quality of life on a level between that of ND and syndromal depression 

[21, 31]. For example, production losses in work, cognitive test results, degree of anxiety, quality 
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of life and the risk of future depression for persons with SSD are at a level between those of 

persons with ND and depression respectively [25, 32-37]. 

1.3 Normal aging 
Even if aging in some aspects biologically begins at about the age of 30, the accumulated signs of 

aging only exceed bodily buffers to a measurable degree at 60-70 years of age [38]. The aging of 

the central nervous system means a reduced weight of the brain anatomically, a reduced cerebral 

blood flow, the accumulation of amyloid plaques and neurofibrillary tangles at a cellular level, 

and a reduced number of receptors for dopamine and acetylcholine neurochemically [39-41]. 

These and other changes lead to functional impairment in different cognitive functions, but also 

in volitional and emotional functions [42, 43]. The line between normal aging and dementia is 

diffuse, and pathological changes in dementia are often present to a lesser degree also in normal 

aging [39, 44]. 

In addition to the biological changes, aging is associated with psychosocial changes which also 

affect well-being, for example in cases of mourning because of loss of friends or loss of physical 

functions, in more difficult economic conditions after retirement, in social isolation, or in the 

effort of caring for a relative [45]. In this way, old age is a life span that naturally contains many 

challenges, which explains why many people also live with a notion that a heavy load of negative 

experiences and feelings belongs to old age. However, there are several studies showing that self-

perceived health or quality of life is not so bad in old age, on average in the population. Even if 

the quality of life on a population level decreases with age after a peak at age 65-80, it never 

decreases to the level of persons between age 40-60 [46, 47]. The fact that quality of life or well-

being thus is relatively high during old age compared to other periods of life on a population level 

despite the fact that normal aging contains so many losses or challenges, has been called the 

health paradox of old age [48].  

The cause of this health paradox is not completely understood, but two subjects that might 

explain part of it are coping and resilience. Coping stands for different kinds of efforts to 

overcome challenges in life, while resilience similarly is about the resistance or the capacity to 

bounce back or recover from stress [49-56].  

Resilience has been investigated in elderly persons, and has been shown to be associated with a 

lower degree of depressiveness, and with reduced mortality [57-59].  Other theoretical concepts 

that similarly describe a health-promoting lifestyle or salutogenic coping styles include inner 

strength, hardiness, and sense of coherence [50, 60, 61]. These salutogenic processes have mostly 

been investigated within the disciplines of nursing, sociology and psychology, while the opposite 

directed pathogenic or disease-causing processes on the other hand have been investigated mostly 

within the medical discipline. 

In addition to coping and resilience on an individual level, the health paradox and well-being in 

old age have been investigated from a larger macro perspective on cultural and societal levels. 
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The movement from an individual to a societal level roughly corresponds to a movement from 

the perspectives of psychology to the perspectives of nursing and sociology from which aging has 

been described more on a group level and population level. Some of the more influential 

sociological theories about what gives health and quality of life while aging are activity theory, 

disengagement theory and the theory of gerotranscendence. 

According to activity theory, good aging is based on being active and maintaining activity 

patterns typical of middle age also in old age, despite the changing conditions of life such as 

retirement and social losses [62]. According to this theory, high quality of life can be achieved 

through an active lifestyle across the lifespan. The disengagement theory on the contrary has 

described persons in old age as having a natural tendency to withdraw from previous roles and 

activities, and to engage less in social life [62, 63]. By withdrawing from society and instead 

engaging in introspection and reflection, old persons can achieve good aging and good health, 

according to this theory. The theory of gerotranscendence resembles the disengagement theory in 

the matter of withdrawal, but involves more existential and spiritual aspects. It states that the old 

person has a growing need for reflection, and that there is a natural personal development of 

transcendence in three dimensions: in the cosmic, in the self and in social relations [64]. 

Much of the research on health promotion or salutogenic factors in aging has used the concept of 

successful aging to describe what promotes good quality of life in aging and in old age (even if 

some people have stated that “optimal aging” would be a more culturally neutral description than 

successful aging) [63, 65, 66]. The research about successful aging was accelerated during the 

1980s and the 1990s by researchers with connections to the MacArthur Foundation in the US, 

and the concept has been investigated extensively as an aspect of health promotion in normal 

aging [63, 67, 68]. A more recent theory that integrated many parts of the theories on resilience, 

coping and health promotion in aging is Strength and Vulnerability Integration (SAVI) [69]. 

Together, these theories offer a comprehensive picture of how it is to grow older and of normal 

aging, with preconditions that on one hand are common in chronological, biological and physical 

age,  in generation (secular trend), culture and subculture [70-73], and with preconditions that on 

the other hand are individually different. 

Even if many normal aging processes thus begin earlier in life, it is common in scientific studies 

to set a lower limit for old age or elderly persons at the age of 60 or 65. As life on a group level 

continues to change substantially in several aspects (socially, psychologically, biologically) also 

after this lower limit with large differences between 65-year-olds and 85-year-olds, a 

chronological limit is set for scientific purposes also between young old persons (age 60-80) and 

very old or the oldest old persons (age 80+ or 85+) [74, 75]. From a psychosocial perspective an 

alternative limit has been described between a third and a fourth age of life [76]. While persons 

of the third age (roughly corresponding to the chronological group young old) still have good 

physical, social and economic resources with independence and fairly good health, the 

preconditions generally change in the fourth age (corresponding to the group of very old persons) 

with progressive multimorbidity, frailty, and functional impairments with social and economic 
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dependence. Even if this psychosocial division into the categories of the third and the fourth ages 

does not necessarily have to correlate to the chronological division into the young old and the 

very old, there is a clear similarity between the two. 

The current demographic development worldwide means that the proportion of old persons – and 

in particular of very old persons – is steadily increasing, which is why there is a growing need to 

scientifically understand and describe the needs, the preferences, the thinking patterns and 

behavioral patterns of very old persons. At the same time there is also a need to identify and to 

describe salutogenic and pathogenic processes in aging [74]. 

1.4 Prevalence and causes of depression in very old persons  
Depressiveness is an extensive social problem; for example, depression has been estimated to 

become the largest contributing factor to disease burden in high-income countries by 2030, while 

currently (next to low back pain) it is the second largest contributing factor to the global burden 

of disease [77, 78]).  

On an individual level it causes great suffering and negative consequences for both psychological 

and somatic health, including impaired functions [79, 80]. Even if depression in many cases heals 

spontaneously, there are a large number of treatment alternatives which speed up and increase 

recovery, with associated reduction of suffering, functional impairments and disease. Some 

common alternatives for depression treatment according to current medical guidelines are 

cognitive behavioral therapy (CBT), interpersonal psychotherapy, antidepressive medications, 

electroconvulsive therapy (ECT) and physical activity [81, 82]). 

As in younger adults, depressiveness or depressive signs are common in elderly persons. It is 

estimated that about 1-5% of the older population suffer (12-month prevalence) from syndromal 

depression in Sweden and in other countries (with some minor variations between countries) [83-

87], while at least two to three times as many people suffer from clinically significant depressive 

symptoms or subsyndromal depression [88-91].  

Neuroanatomical and neurochemical changes have been found in elderly people with depression 

compared with ND, and depression in aging people have statistically slightly different causes 

than in younger people, with organic brain damage and somatic comorbidity contributing to the 

clinical picture [92-96]. Recurrently it has been stated that the clinical picture of depression in the 

elderly is different than that of younger ages, which has been called age-colored depression. This 

statement or hypothesis has been investigated scientifically several times, and some of the 

findings of such research are that there are a heavier load of cognitive impairment, a higher 

frequency of suicide, and a lesser degree of sadness in depression in the elderly compared to 

younger ages [97-102]. Instead of comparing depression between different chronological ages, an 

alternative approach has been to compare depression in elderly persons with early onset in life 

and late onset in life, in order to find a correlate to the clinical impression of age-colored 

depression [43, 103, 104]. Nevertheless, some authors have argued that there is no empirical 
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evidence of differences between depression in younger and older populations, as long as 

comorbidity is corrected for, and as long as methodological diversities between studies are 

considered [89, 105].  

1.5 Treatment of depressiveness in very old persons  
Recommendations for treatment of depression in the elderly are in general based on less evidence 

than depression in younger adults, as most studies have been carried out on subjects of younger 

ages. Furthermore, there is no universally accepted treatment model for SSD in any age, which is 

probably partly due to the lack of consensus on definitions of SSD, and partly due to the lack of 

treatment studies for the condition [21]. The few previous studies have indicated that regular 

treatment alternatives for depression (for example CBT and antidepressive medications) seem to 

work also for SSD, even though effect sizes in general are smaller for SSD than for syndromal 

depression [106-108]. There are no guidelines for treatment of syndromal depression in the 

specific age group of very old persons, but on the other hand such do exist for depression in 

elderly persons more in general (i.e. age 65+) [109].  

Common treatments that have shown an effect on depression in the elderly are CBT and the 

subgroup of problem-solving therapy, antidepressive medication, physical activity and 

collaborative care [109, 110]. Collaborative care is a treatment model for depressiveness that is 

uncommon in Sweden at present. A main component in the treatment model is the usage of a case 

manager as a link between the patient, healthcare providers, municipal care and family, and 

collaborative care has been shown to be  treatment-effective and cost-effective [110-113].  

In recent years a new model for assessing and treating disorders of elderly persons called 

Comprehensive Geriatric Assessment (CGA) has been developed in geriatric healthcare, which 

corresponds to a multiprofessional and systematically holistic and person-centered way of 

assessment and treatment of elderly patients [114, 115]. Such principles for assessment and 

treatment have previously been recommended for the treatment of depression in old age, but as 

far as I know the model has not been investigated in controlled trials for depression yet [116]. 

Another treatment model for different degrees of depressiveness, advocated in British national 

guidelines, is a so-called stepped care model: on one hand low-intensity interventions for those 

with discrete problems of depressiveness and on the other hand higher intensity interventions for 

those with more problems (with the metaphor of a staircase of depression intensity and treatment 

intensity) [27, 82, 117]. Both collaborative care, CGA and stepped-care models give attention to 

the complex multifactorial etiology of depressiveness. This is also the case in CBT in so called 

tailored interventions [118] and in augmentation strategies in pharmacology [119, 120]. 

Considering the complex and multifactorial aspects of depressiveness is often recommended in 

old age psychiatry, as this corresponds to the nature of the disorders of old age [121]. Further on, 

it is common in clinical practice to extrapolate treatment evidence from depression of younger 

ages to older ages, although this is often done on weak grounds [109, 122, 123].   
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1.6 The complex area between normal aging and syndromal 

depression 
Thus, since the days of Hippocrates there has been a growing body of knowledge about 

melancholy or syndromal depression (even if the relation between the two terms have changed 

over time) [2, 124], and since Judd et al. described SSD in 1994 [17], SSD or subclinical 

depression has been described in different aspects from a large number of studies. Also how 

normal or non-depressive life, SSD, and depression change with aging has been investigated.  

However, the general pattern in the subject area for depressiveness, as well as for other subjects 

of psychiatry and medicine in general, is that most studies on old age have been carried out on 

samples of the young old age group [21, 116, 125]. For example in the previously mentioned 

review of Meeks et al. 2011 on SSD in the elderly, only 18% (7/38) of presented studies had 

samples of a mean age 80+ [21]. As certain aspects of life and depressiveness change (e.g. the 

frequency of cerebral lesions, somatic diseases and degree of social dependence) between young 

old and very old persons, and as the population proportion of the latter group is growing there is a 

need for more knowledge about depressiveness in very old persons. Diagnostics and design of 

treatment specifically for persons with SSD in very old age could be improved with more 

knowledge in the subject field, and divergent treatment strategies for SSD in very old ages 

compared with younger ages could be identified. 

SSD corresponds to a somewhat diffuse and complex area between normal aging and syndromal 

depression. It is an interface between, on one hand, the constant normal variations in mental 

activity, and on the other hand the abnormal depressive states for which help can be needed 

[126]. Critics have commented on this complex area, expressing that psychiatry has failed to 

adjust its diagnostic practices to handle the problem of false positives and that normal reactions to 

stress therefore are mistakenly classified as mental disorders, in concepts like subsyndromal 

depression [127]. On the other hand, depression has been described as underdiagnosed and 

undertreated [128, 129]. Thus, this unclear area between mental health and pathology leads to 

both false positives and false negatives, and a parallel sense of lacking specificity in the process 

of diagnostic practice. 

1.7 The identified knowledge gap, as a motive for this thesis 
On the basis of the text above, the unclear and complex area between syndromal depression and 

normal aging seems relevant to the well-being of elderly persons, and this complex area 

corresponds to SSD which is common in the population. In addition, there is a knowledge gap 

regarding SSD in very old persons, which seems particularly relevant in the light of the current 

demographic development. 
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2. Aims 

2.1 General aim 
An overarching aim of this doctoral thesis was to investigate the unclear area between syndromal 

depression and ND in very old persons. That is, to investigate subsyndromal depression or 

subthreshold depression in the very elderly. Through investigation and deeper understanding of 

subsyndromal depression with its different aspects and components, clinicians might provide 

more relevant prevention or treatment to those who need such. Through deeper understanding of 

this unclear area, clinicians might also develop skills to better differentiate between pathology 

and normal affective states in very old ages—to increase accuracy in diagnostic practice and 

reduce the number of false positives and false negatives. 

Specific issues: 

 What is SSD in relation to ND and syndromal depression among very old persons?  

o What does SSD in very old persons look like, i.e. how do very old persons with 

SSD experience their being or life in general, and what factors are associated with 

SSD? 

o What are the consequences of SSD for very old persons? Does SSD differ from 

ND or syndromal depression regarding healthcare costs? Does SSD differ from 

ND regarding morbidity or mortality? 

2.2 Specific aims for each paper 
 Paper 1:  to make a qualitative comparison of experiences of being in very old people 

with SSD, in relation to the experiences of very old people with syndromal depression or 

ND. 

 

 Paper 2: to investigate factors associated with SSD in very old persons, and to develop a 

model for prediction of SSD among very old persons. 

Based on previous literature and the results from paper 1 we hypothesized that SSD in 

very old persons would be related to sociodemographic characteristics (e.g. female 

sex, lower education), declining physical functioning (e.g. problems with mobility), or 

neuropsychiatric factors (e.g. history of affective psychiatric disorder, cognitive 

dysfunctioning) [21]. We also hypothesized that  existential factors (e.g. lack of 

meaningfulness in life) would be associated with SSD in very old persons, because 

such aspects have previously been reported to be associated with syndromal 

depression [130]. 
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 Paper 3: to provide a comparison between the prospective direct healthcare costs and 

service utilization for persons with SSD compared with non-depressive persons in a 

Swedish population of very old persons over a five-year period. A second aim was to 

develop a model that predicts direct healthcare costs in very old persons with SSD. 

o Based on previous literature on persons of lower ages we hypothesized that the 

direct costs of very old persons with SSD would be higher than for non-depressive 

persons [131, 132], independently of somatic multimorbidity, and that the factors 

of somatic multimorbidity, cognitive dysfunction [133], physical functioning and 

impaired activities of daily living (ADL) [134], chronic pain [135] , and loneliness 

[136] would also predict increased direct costs. 

 

 Paper 4:  to investigate eight-year longitudinal outcomes of morbidity and mortality for 

very old persons with SSD compared to ND. 

o Based on previous studies on SSD in the young old, and on syndromal depression 

in very old age we hypothesized that in very old persons, SSD, compared to ND, 

would be associated with lower ADL function [137], worse self-perceived health 

[138], lower cognitive functions [36], a higher degree of loneliness [139], 

depressiveness [35] and higher mortality [23]. 
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3. Material & methods 

3.1 The population study ELSA85 and the relation to the thesis 

project  
During the years of 2007 and 2008 the first measure wave of the population-based observational 

cohort study ELSA85 was undertaken. All persons born in 1922 and living in Linköping 

municipality in Sweden (n=650) in 2007 were invited to participate [140]. The overall purpose of 

the study was to create an evidence-based basis for health and social care of very old persons, 

with more specific purposes a) to describe physical, psychological, cognitive and social 

functioning in the population, b) to identify different subgroups regarding needs of health and 

social care, c) to identify discriminative factors in order to create a definition for the group 

“elderly with complex care needs”, and d) to follow the cohort over time in order to analyze 

possible changes in the needs for health and social care. The first measure wave at baseline 

consisted of a postal questionnaire, a home visit by an occupational therapist, and a subsequent 

reception visit where a physician and a nurse asked extra questions in connection with a medical 

examination.  

The postal questionnaire contained questions about sociodemographic data such as living 

conditions, educational level, but also the instrument EQ-5D about self-perceived health [141], 

questions about medications, disease history, loneliness, sense of meaning in life. At the home 

visit the depression screening instrument GDS-15 [24] was used, as well as questions about ADL 

including the Instrumental Activity Measure (IAM; [142]). At the reception visit different 

cognitive tests were undertaken in addition to the medical examination: Mini Mental State 

Examination (MMSE [143]), Victoria Stroop test [144], Trail Making Test part A  (TMT-A 

[145]), Parallel Serial Mental Operations test (PaSMO [146]).  

At the one-year follow-up, the postal questionnaire, the ADL assessment as well as GDS-15 and 

cognitive tests were repeated. The cohort study ELSA85 was initially planned to continue for one 

year, but new issues were raised which justified an extension of the study over time, with new 

measure waves after five years and eight years of follow-up. This doctoral thesis grew in 

connection with ELSA85, and Figure 4 shows how the different papers of the thesis investigated 

participants of ELSA85 in different stages of the cohort study and with partly different samples. 
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Figure 4. Schematic image of how the different papers of this thesis were connected to the cohort 

study ELSA85 in Linköping, Sweden, in the years of 2007-2016. 

3.2 Definition of SSD, syndromal depression, ND and normal 

aging for the thesis project 
As mentioned in the introduction it is common to define categories of depressiveness either by a 

self-assessment scale or by a structured interview or both. For this thesis SSD, ND and syndromal 

depression were defined by the results from the depression screening assessment scale GDS-15 

[24], which is a common procedure in geriatric psychiatric studies. According to de Craen et al. 

2003 it is important to consider which cutoff to choose according to the purpose of the study 

[147]. As a cutoff between SSD and syndromal depression, 5/6p was chosen, which is a common 

cutoff corresponding to a fair sensitivity and specificity [148].  

However, there is no generally accepted cutoff between ND and SSD, and for paper 1 we chose 

1/2p as a cutoff, which meant that at least two (and less than six) answers indicating 

depressiveness were defined as SSD. For papers 2-4 the cutoff 2/3p was chosen instead between 

ND and SSD, as this latter limit was considered to give a better criterion validity, and had been 

used before [149]. A contributing factor to this decision was also the way the cutoff affected the 

prevalence numbers of SSD. The lower cutoff (1/2p) between ND and SSD resulted in a point 

prevalence for SSD of 50%, whereas the higher cutoff resulted in the lower level of 27%. This 

latter level seemed reasonable in order to increase comparability with other studies, of which few 

The cohort study ELSA85 in Linköping
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Age 85

Wave 2, 
Age 86
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Paper 3, 
age 85-90, 
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studies have shown a point prevalence of SSD above 30%. Normal aging has been defined as the 

same as ND for the thesis, according to the GDS-15 cutoff numbers above. 

3.3 Measures 

GDS-15 
There are many depression scales to measure depressiveness, and they are generally used in order 

to screen for depressive symptoms for diagnostic purposes, or to follow the degree of 

depressiveness over time. Such a self-assessment screening depression scale is the Geriatric 

Depression Scale (GDS) with 30 questions (GDS-30; [150, 151]), which was constructed with the 

purpose of creating an instrument that was particularly suited to measuring depressive symptoms 

in old people. For example the scale was constructed to be less dependent on multimorbidity and 

physical aging processes than other scales, and the individual items were given yes/no answers 

(instead of more complex answering alternatives, such as  six-level scale answers) in order to 

facilitate its use by persons with cognitive decline due to aging. Eventually, a short version GDS 

with only 15 items, GDS-15 (appendix, annex 1) was created, as GDS-30 had been relatively 

time-consuming to use [24]. The GDS-15 contains 15 items with yes/no answers, in which one 

point is given for each question. The instrument has been shown to be valid for identifying 

depression, with a sensitivity of 0.89 (95% Confidence interval (CI) 0.80-0.94) and a specificity 

of 0.77 (CI 0.65-0.86) at a cutoff of 5/6p according to a recent meta-analysis [148], and the 

instrument has been found to work well even for very old persons, though the decision on cutoff 

should be made with regard to the sample and purpose in each separate study [147].  

EQ-5D 
EQ-5D is a generic instrument that assesses health-related quality of life in terms of an EQ visual 

analog scale (EQ-VAS) and a descriptive system of the five dimensions of usual activities, self-

care, mobility, pain/discomfort, and anxiety/depression [141, 152]. Each of the five dimensions 

of the descriptive system is self-evaluated using three levels: no problems, some problems, and 

severe problems, while the EQ-VAS is a self-assessment of overall health graded between the 

endpoints labeled ‘best imaginable health state’ (100) and ‘worst imaginable health state’(0). 

Somatic multimorbidity 
Somatic multimorbidity or multiple coexistence of chronic diseases, was operationalized (papers 

3 and 4) as the number of the number of chronic diseases from an author-constructed (with 

inspiration from the subject field [153]) predetermined list of 12 disease categories: arrhythmic 

heart disease, chronic heart failure or myocardial infarction, other vascular disease, hypertension 

or hyperlipidemia, diabetes mellitus, thyroid disease, respiratory disease, joint disease, central 

nervous system disease, gastrointestinal disease, urinary incontinence, and malignancy.  

Cognitive functions:  
Overall cognitive function was assessed with the MMSE (Mini Mental State Examination; paper 

1-4), which is a scale that assesses overall cognitive functioning with a maximum result of 30 
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points [143]. In papers 1-3, results <25p were regarded as indicating cognitive dysfunction, and 

in paper 4 the result was instead used as a continuous function in the calculations [154]. 

Executive functions were assessed with the Victoria version of the Stroop test, part 3, and the 

Parallel Serial Mental Operations test (PaSMO) [144, 146]. In paper 2, results >70s on the Stroop 

test were regarded as indicating executive dysfunction. Paper 4 used a composite measure of the 

sum of the standardized values from part three of the Stroop test and the PaSMO. 

Cognitive speed (paper 4) was assessed with a similar composite measure of the sum of the 

standardized values from the Trail Making Test part A  (TMT-A; [145]) and part one of the 

Victoria version of the Stroop test [144]. 

Loneliness 
Loneliness was measured with a single item author-constructed question (with inspiration from 

the subject field [155]) about feelings of loneliness on a four-level scale of frequency (often (4), 

sometimes, seldom or never (1)). 

Physical functions and ADL 
The postal questionnaire in ELSA85 contained a self-assessment instrument, the Instrumental 

Activity Measure (IAM; [142]) for measuring  instrumental ADL (I-ADL; (paper 4)) through 

perceived difficulty in the performance of eight different activities on a four-level scale (too 

difficult (1), great difficulties, some difficulties, and no difficulties (4)): locomotion outdoors, 

preparing a simple meal, cooking, using public transportation, small-scale shopping, large-scale 

shopping, cleaning and washing. These eight values were converted into a single summary score 

(8-32p) of I-ADL.  Basic ADL (paper 4) was assessed through questions about perceived need of 

assistance in four different activities (bathing/showering, dressing, toilet visits, and eating) on a 

three-level scale (need for no (3), little, or much assistance (1)). These four values were 

converted into a single summary score (4-12p) of Basic ADL. Other measures of physical 

functions and ADL used (paper 2-3) were the single dimensions of EQ-5D as described above. 

Healthcare service utilization 
Data on health care utilization were derived from the population-based administrative healthcare 

register care data warehouse in Östergötland (CDWÖ), containing data from both public care, 

and from the vast majority of private care services in the region [156]. The number of healthcare 

contacts were summed per individual, and sorted into inpatient or outpatient care, and 

subcategories of primary and secondary outpatient care. Private healthcare contacts were 

registered separately, as was specific psychiatric care. For an overview of the different 

components of service utilization, please see Table 6. 

Direct costs of healthcare and of municipal care  
Data about the direct costs of the individual healthcare consumption over the period five years 

from baseline were obtained from the national database Cost Per Patient (CPP) via the county 
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council of Östergötland, Sweden. Standard costs for different care components, e.g. a specific 

examination or a surgical treatment, are used to calculate CPP. The standard costs for specific 

care components are attributed to a specific healthcare contact (derived from the CDWÖ) and 

summarized to CPP. Direct costs of municipal care were derived from the local database Cost Per 

User (CPU). The principles for calculating CPU are the same as for the database CPP above, 

though the municipal costs instead of healthcare correspond to costs for living at nursing homes, 

domestic care services, transportation services, as well as ordered meals. Indirect costs, i.e. 

production losses or the economic value of family care, can be of great relevance for the overall 

societal costs of illness, but they were not included in the analyses.  

3.4 Design, sampling and analytical procedures for the different 

papers 

3.4.1 Methods for paper 1 

About two years after the baseline of ELSA85, a smaller sample of participants were contacted 

for an interview study. Purposeful sampling was used in the pursuit of maximum variation 

regarding degree of depressiveness and of sex, in order to get information-rich manifestations of 

the study object [157]. Inclusion criteria were participants of ELSA85 who had expressed their 

support for continued participation after the one-year follow-up, while exclusion criteria were a) 

conversation difficulties due to difficulties with the Swedish language, or due to speech 

impairment or hearing impairment; b) cognitive impairment at a level that complicated the 

interview; and c) cognitive impairment of <25p in the MMSE at the earlier one-year follow-up. 

Invitation letters with consent forms were sent to a few persons at a time, to 40 persons 

altogether, of which 28 persons agreed to participate in an interview. One person was excluded 

after the interview because of cognitive impairment at a level that invalidated the answers. The 

sample size was determined according to estimates based on the study purpose, and on the 

gradually accumulated interview data. Semi-structured qualitative interviews were undertaken 

using a prepared interview guide with four topics (life in general, psychological well-being, 

coping, aging). These included associated open-ended questions, such as “What is life like at 88 

years old?”; “What are the positive and negative sides?”; “How do you look upon the past/ the 

future?”. The topics and associated questions served as a reminder of topics to be covered, and 

did not determine the structure of the interview. Supplementary and probing questions were also 

asked. The GDS-15 was filled in after the interview, and the result was later used to sort the 

participants into categories of depressiveness. The interviews were audio-recorded and 

transcribed verbatim. Field notes and reflexive notes were written continuously in order to 

minimize the risk of reproducing preconceptions, and to maximize the trustworthiness of the 

study [157].  

The analysis of the interviews was conducted in accordance with latent content analysis, as 

described in Graneheim and Lundman 2004 [158], and the process was divided into six different 



28 

 

steps: 1) repeated preliminary reading of unique interviews to get a sense of the whole; 2) 

dividing the text into units of meaning; 3) giving codes to condensed meaning units; 4) within 

each category of depressiveness (ND, SSD and syndromal depression), abstraction within and 

between interviews by aggregating codes into tentative subthemes/themes (latent interpretive 

content) at a higher logical level; 5) within each category of depressiveness, discussion of 

tentative codes and subthemes/themes, and reflection on them, after which they were revised into 

more definitive ones, and 6) between the categories of depressiveness, comparing patterns of 

analysis categories and themes of SSD informants with the findings from the other two categories 

of depressiveness (ND, syndromal depression).  

In order to enable comparisons between the categories of depressiveness but also avoid 

reproduction of preconceptions, steps 1-3 were undertaken with the researchers blinded to which 

category the informant belonged to, while steps 4-5 were undertaken within each category, before 

the final comparison between categories in step 6. This procedure for enabling qualitative 

comparisons between the categories was designed with inspiration from gender theory [159, 

160]. The analysis contained both a search for convergent dominant patterns in the text, and a 

mirror analytical strategy to examine divergence (consideration of data which did not fit into the 

dominant patterns), as an expression of the pursuit of reflexivity [157]. The qualitative content 

analysis is a method which can be adapted according to the researcher’s theoretical standpoints, 

and in our study the method was used from a hermeneutic point of view [161]. The software 

program Nvivo Revision 1.3. was used as a tool for the analysis. 

3.4.2 Methods for paper 2 
In paper 2, a cross-sectional quantitative analysis was conducted on data from the baseline of 

ELSA85. The GDS-15 was answered by 371 subjects, which represented the sample of the study 

(Figure 5). 
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Figure 5. Derivation of the analytical sample from the ELSA85 study 

The hypotheses (according to previous literature and to paper 1) was that SSD would be 

associated with four different domains (sociodemographic factors, declining physical functioning, 

neuropsychiatric factors, and existential factors), which were operationalized in 23 different 

variables (Table 2). Multicollinearity was controlled for by correlation analyses, including 

calculations of the Variance Inflation Factor. For the subsequent logistic regressions all 

independent variables were dichotomized. Non-responders to GDS-15 (125/496) were analyzed 

in comparison to responders (371/496) with χ
2
-tests (Table 3), while item non-response were 

excluded listwise for the analyses. 

According to the baseline characteristics (Table 2) the responders of GDS-15 in general had a 

high level of morbidity and impairment of bodily functions and of ADL, as a natural consequence 

of aging and diseases. There was also a general pattern of covariation between degree of 

depressiveness and lower functioning. 
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Table 2. Baseline characteristics for responders (n=371) of GDS-15, sorted into categories of 

depressiveness (ND, SSD and syndromal depression). 

  ND SSD Syndr 

Depr 

  (n=249) No. of 

subj (valid 

percent) 

(n=99) No. of 

subj (valid 

percent) 

(n=23) 

No. of 

subj (valid 

percent) 

Sociodemo

-graphic 

factors 

 

Female sex 

 

136 (54.6) 

 

66 (66.7) 

 

16 (69.6) 

 Adapted housing: i.e. 

sheltered housing, nursing 

home or dementia care 

9 (3.6) 17 (17.2) 5 (21.7) 

 Living alone 138 (55.4) 59 (59.6) 18 (78.3) 

 Low education 168 (67.7) 70 (70.7) 16 (69.6) 

 No contact with neighbors 20 (8.1) 16 (16.7) 6 (26.1) 

Declining 

physical 

function-

ing 

 

Use of mobility  

assistive devices 

 

92 (36.9) 

 

72 (72.7) 

 

19 (82.6) 

 Visual impairment 190 (76.3) 82 (82.3) 21 (91.3) 

 Usual activities (EQ-5D),  

some or severe problems 

27 (10.8) 45 (45.5) 15 (65.2) 

 Self-Care (EQ-5D),  

some or severe problems 

12 (4.8) 26 (26.3) 6 (26.1) 

 Mobility (EQ-5D), 

some or severe problems 

84 (34.1) 68 (68.7) 18 (78.3) 

 Pain/ Discomfort (EQ-5D),  

 moderate or extreme 

140 (56.9) 68 (69.4) 20 (87.0) 

 History of Heart Failure  

or Myocardial infarction 

60 (24.1) 32 (32.3) 4 (17.4) 

Neuro-

psychiatric 

factors 

 

History of Affective 

psychiatric disorder 

 

18 (7.2) 

 

20 (20.2) 

 

8 (34.8) 

 History of Anxiety disorder 7 (2.8) 11 (11.1) 4 (17.4) 

 Actual Anxiety/Depression  

(EQ-5D), moderate or 

extreme 

57 (23.0) 50 (50.5) 21 (91.3) 

 Use of Tranquilizing 

medication 

8 (3.3) 15 (15.5) 5 (21.7) 

 History of Stroke 20 (8.0) 22 (22.2) 6 (26.1) 

 Cognitive dysfunction 

(MMSE <25p) 

27 (10.9) 25 (25.8) 7 (31.8) 
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 Executive dysfunction  

(Victoria Stroop test >70 s) 

58 (23.3) 42 (42.4) 12 (52.2) 

Existential 

factors 

Self-perceived loneliness,  

sometimes or often 

74 (29.4) 52 (52.5) 20 (87.0) 

 Worries about the future,   

sometimes or often 

3 (1.2) 11 (11.1) 8 (34.8) 

 Lower self-perceived health  

(EQ-VAS <70) 

63 (26.7) 72 (75.0) 21 (91.3) 

 Life not meaningful 17 (7.3) 25 (27.8) 13 (65.0) 

 

Associations between presence of SSD (instead of ND or syndromal depression) and the four 

domains of our hypotheses were investigated first with univariate binary logistic regression 

including estimation of odds ratio (OR) and 95% CI. For this, all the independent variables were 

dichotomized according to Table 2. After these first regressions, a prediction model for 

identifying SSD was calculated through multivariate binary regression, and the same set of 

independent variables was used. 

Because there has been a discussion previously on whether psychiatric conditions relate to 

normality and other psychiatric disorders categorically or dimensionally, we chose to redo the 

multiple regressions with the ordinal logistic and linear regression procedure (corresponding to 

the dimensional perspective) in addition to the previous binary logistic regressions (categorical 

perspective). For all regressions we used stepwise automatic selection which was supplemented 

with a manual stepwise procedure, in order to predict SSD in relation to ND or syndromal 

depression. We used SPSS software version 21 for the statistical analyses, and differences were 

deemed significant at p-values <0.05.  

3.4.3 Methods for paper 3 

Data from baseline and the one-year follow-up of ELSA85 were used for paper 3. With the 

insight that depressive conditions vary much in intensity over time, we chose to sort the 

depressive conditions into categories on the basis of two different measures. The following 

categories were used: ND at both measure waves (ND Both), SSD at either wave (SSD Ever) and 

syndromal depression at either wave (Depr Ever). In order to more easily distinguish the effects 

of each category we decided to exclude from the SSD category those few individuals who had 

SSD at one measure wave and syndromal depression at another, and altogether it resulted in a 

sample of n=316 for the analyses (Figure 6). Data about direct costs for healthcare were obtained 

from the CPP database [162]) for each individual and for a five-year period after baseline. Data 

about healthcare service utilization (e.g. number of primary care visits) were obtained from the 

CDWÖ database [156], and the direct costs of municipal care were obtained from the CPU 

database. As the CPU registry was started rather recently, the quality of data was not judged 

sufficient until the year 2011, and therefore data of the direct costs of municipal care were 
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collected only for a one-year period between 2011 and 2012, when only n=270 of the original 

n=371  were still alive. 

 

 

Figure 6. Derivation of the analytical samples from the ELSA85 study.  Notes: 
a 

=GDS-15 

assessment through interview at a home visit. 
b 

=The five prospective years per individual from 

baseline 2007-2008 according to birth date. 
c
=

 
Municipal data collected between four and five 

years after baseline, during 2011-2012. 
d 

=The difference between the analytical sample n=316 

and the responders at baseline n=371 consisted of individuals (n=55) with ND at baseline and 

who declined before one-year follow-up. 
e
=Sixteen individuals corresponded to both the 

categories SSD ever and Depr Ever, but for the calculations for the study these persons were 

excluded from the category of SSD Ever, in order to better distinguish the effects per category. 

Because many participants died during the study period, the analyses were based on costs per 

month of survival. The costs were transformed into price levels of September 2016 according to 

the Consumer Price Index, and to Euros (€) in order to facilitate comparisons with previous 

studies. According to the recommendations of the Swedish Council on Health Technology 

Assessment (SBU) we used a discount rate of three percent [163]. In addition, sensibility 

analyses were undertaken for alternative discount rates of zero percent and five percent for the 

primary outcome variable of total healthcare costs. Missing data were analyzed in the same way 

All eligible

n=650

Responders GDS-15a

at baseline, 

Healthcare costs 5 

yearsb, n=371

Questionnaire

responders

n=496

Lost before GDS-15 

at baseline (n=125): 

Declined n=116; Ad Mortem n=9

Categories of 

depressiveness from 

GDS at both baseline 

and one-year follow-up, 

n=316d:

• Non-depression 

both occasions (ND 

Both; n=152)

• SSD at either

occasion (SSD 

Ever; n=128) e

• Depression at either

occasion (Depr

Ever; n=36)

Responders

GDS-15a at 1y 

follow-up, 

n=280

Lost before questionnaire: 

Declined n=142; Ad mortem n=12

Lost before GDS-15 

at 1y follow-up: 

Declined n=70; Ad Mortem n=21

Lost before municipal 

costs measure: 

Declined n=0; Ad Mortem n=101

Municipal care costsc

for 1year, n= 270 
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for paper 2 as in paper 1, although some variables were analyzed with two-sided t-tests instead of 

χ
2
-tests. As the cost and service utilization data had a positively skewed non-normal distribution 

(as is common in healthcare expenditures ) comparisons were done with Mann-Whitney U-tests,  

and log transformation of cost values was done before performing linear regressions [164]. 

Unstandardized B-coefficients were calculated, as were 95% CI and p-values, and correction for 

multiple comparisons was made using the method False discovery rate (FDR; [165]). A multiple 

regression including sex, educational level and all independent variables according to the 

hypotheses was performed in order to identify a model for prediction of total healthcare costs. 

Automatic stepwise selection was used to identify an adequate final multivariate regression 

model. 

3.4.4 Methods for paper 4 
Data from all four measure waves (baseline and follow-up at years 1, 5 and 8) of ELSA85 were 

used for paper 4. As in many longitudinal studies of very old persons, there was a substantial 

proportion of loss to follow-up in each step [166], which is why the number of persons filling in 

GDS-15 decreased stepwise from n=371 at baseline to n=55 (15% of 371) at the eight-year 

follow-up (Figure 7). 

 

Figure 7. Derivation of the analytical samples for paper 4. 

Responders GDS-15 a at 85y and Baseline 

(T1), n=371

Lost before GDS-15 

at 1y follow-up: 

Declined n=70; Ad Mortem n=21

All eligible, n=650

Lost before questionnaire: 

Declined n=142; Ad mortem n=12

Responders GDS-15 a at 5y follow-up (T3), n=103

Lost before GDS-15 

at 8y follow-up: 

Declined n=19; Ad Mortem n=29

Responders GDS-15 a at 1y follow-up (T2), n=280

Mortality data for 9y of follow-up for the n=371, 

with n=238 events, and n=133 censored

Questionnaire responders (T0) 

n=496

Lost before GDS-15 

at 5y follow-up: 

Declined n=75; Ad Mortem n=102

Responders GDS-15 a at 8y follow-up (T4), n=55

Lost before GDS-15 

at baseline (n=125): 

Declined n=116; Ad Mortem n=9
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In addition to the data from ELSA85, information about mortality status and date of death for 

deceased participants was obtained from the national tax agency from baseline and up to nine 

years later, when only n=133 (36%) of the original n=371 responders to GDS-15 were still alive. 

In order to extract maximum information from the data in spite of the substantial and non-random 

loss to follow-up, Linear mixed models (instead of analysis of variance with repeated measures) 

was chosen for the statistical analyses of morbidity. We used a diagonal covariance structure 

(based on the assumption of autocorrelation) with calculation of parameter estimates, 95% CI and 

p-values (α=0.05) [167]. As an independent variable SSD versus ND was used, with category 

values from all measure waves, and with correction for sex, somatic multimorbidity, time from 

baseline, and ADL functioning. 

Mortality was analyzed with univariate and multivariate Cox regressions and calculation of 

hazard ratio (HR), 95% CI and p-values. The independent variable for the Cox regressions was 

the presence of SSD versus ND according to GDS values at baseline, while the sum of survival 

days was the dependent variable.  

Loss to follow-up was analyzed with two-sided t-tests and χ
2
-tests with comparison of those lost 

between each measure wave, compared to the rest of responders at the previous wave (Table 3).  

Item non-response was substantial for two of the variables of cognitive functions (17% (64/371) 

in cognitive speed, and 36% (132/371) in executive function), which were handled by multiple 

imputations before the Cox regressions. All independent variables corresponding to our 

hypotheses and sex and educational level were selected for the multivariate Cox regression, with 

entry mode for variable selection.  
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Table 3. Analyses with two-sided t-tests or χ
2
-tests of participants lost to follow-up compared 

with the rest of the participants of the previous measure wave.  

  

Loss to follow-up 

between T0-T1 

 (n=125) vs the rest 

of participants at 

T0 (n=371) 

 

Loss to follow-up 

between T1-T2 

(n=91) vs the rest of 

participants at T1 

(n=280) 

 

Loss to follow-up 

between T2-T3 

(n=177) vs the rest of 

participants at T2 

(n=103) 

 

Loss to follow-up 

between T3-T4 

(n=48) at T3-T4 vs 

the rest of 

participants at T3 

(n=55) 

Outcome 

variables 

 Mean 

difference 

(CI)  or χ
2
-

value 

p-

value 

Mean 

difference 

(CI)  or χ
2
-

value 

p-

value 

Mean 

difference 

(CI)  or χ
2
-

value 

p-

value 

Mean 

difference 

(CI)  or χ
2
-

value 

p-

value 

Male sex  6.1
a 

0.013 0.75 0.387 1.1
 

0.290 1.7 0.192 

Education-

al level, n 

years 

 -0.89 

(-1.5- 

(-0.30)) 

0.003 -0.18 

(-1.0-0.65) 

0.421 -0.82 

(-1.8-0.11) 

0.084 -1.2 

(-2.7-0.40) 

0.142 

Adapted 

housing at 

previous 

wave 

 

 11
b 

0.001 7.8
b 

0.005 4.0
b 

0.046 5.3
b 

0.021 

Somatic 

multi-

morbidity 

n number of 

diseases 

--
c
 --- -0.44  

(-0.80- 

(-0.084) 

0.016 0.37  

(-0.015 -

0.75) 

0.059 0.018  

(-0.60-0.63) 

0.953 

Functional 

abilities 

Basic ADL --
c 

--- -0.44 

(-0.77- 

(-0.11)) 

0.009 -0.36 

(-0.61- 

(-0.11)) 

0.005 -0.94  

(-1.5- 

(-0.36)) 

0.002 

 I-ADL --
c 

--- -2.3 

(-4.0-(-0.51) 

0.012 -4.0 

(-5.6-(-2.5)) 

<0.001 -6.1 

(-8.8-(-3.4) 

<0.001 

Self-rated 

health 

status  

EQ-VAS   -5.4 

(-11-0.066) 

0.053 -4.4 

(-9.5-0.78) 

0.095 -2.9 

(-7.0-1.1) 

0.148 -7.5 

(-15-0.046) 

0.051 

Cognitive 

functions 

MMSE --
c
 --- -0.85 

(-1.9-0.23) 

0.123 -2.0 

(-2.7-(-1.2)) 

<0.001 -1.9 

(-3.1- 

(-0.69)) 

0.003 

 Cognitive 

Speed 

--
c
 --- -0.14 

(-0.52-0.24) 

0.464 -0.94 

(-1.3- 

(-0.59)) 

<0.001 -0.52 

(-1.2-0.18) 

0.145 

 Executive 

function 

--
c
 --- -0.45 

(-0.99-0.10) 

0.108 -0.77 

(-1.2- 

(-0.38)) 

<0.001 -0.74 

(-1.7-0.28) 

0.149 

Social 

functions 

Frequency 

of 

loneliness 

0.14  

(-0.077-

0.35) 

0.209 0.21 

(-0.014-0.43) 

0.066 0.17 

(-0.061-

0.41) 

0.146 0.11 

(-0.29-0.51) 

0.586 

Mental 

health 

function 

Depressive-

ness, GDS-

15 score 

--
c
 --- 0.59 

(0.027-1.1) 

0.040 0.62 

(0.15-1.1) 

0.010 0.86 

(-0.067-1.8) 

0.069 

 SSD vs ND --
c 

--- 0.19 0.665 10
d 

0.001 1.7 0.197 
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Notes: 
a
= More women and fewer men among those lost to follow-up, a recurrent tendency in all 

the measure waves, though the association was significant only between T0-T1. 
b
= More persons 

with adapted housing and fewer with independent housing among those lost to follow-up.
c
=No 

comparison possible, as the first measure wave of this variable was at T1. 
d
=More with SSD and 

fewer with ND among those lost to follow-up. 

3.5 Ethical considerations 
All studies complied with the Declaration of Helsinki [168].  The studies were approved by the 

Regional Ethical Review Board at Linköping University (paper 1 [M 226-09], papers 2 and 3 

[141-06], paper 4 [141-06, 2012/332-31 and 2014/455-31]). Written informed consent was 

obtained from each participant or legal surrogate, including information about the right to cancel 

participation at any time. 

Written informed consent can be a problem in both geriatric and psychiatric research as many 

patients in those research areas have reduced capacities for autonomy and making decisions. For 

this reason, relatives were involved in the consent process in some cases [169, 170]. All data 

were unidentified and presented on a group level except for a few citations in paper 1, and 

specific individuals could therefore not be identified. The risk for harm was considered low in 

general in all the studies, while there was a benefit for many persons in getting a free medical 

examination with referral to another healthcare provider as needed. In addition, scientific 

development in the research field was considered valuable from a societal perspective, as better 

understanding of SSD among very old persons could promote precision in diagnostics and 

treatment in the future. Also the studies were considered valuable from a justice perspective, as 

previous research on affective diseases in the specific age group is scarce. 
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4. Results 

4.1 Results from paper 1. Normal aging, SSD or depression: a 

qualitative analysis 
The aim of paper 1 was to make a qualitative comparison of experiences of being in very old 

people with SSD, in relation to the experiences of very old people with syndromal depression or 

ND. Qualitative analysis of the interviews (ND n=6; SSD n=13; syndromal depression n=8) 

generated four themes in persons with SSD, which together describe different aspects of their 

being in very old age: declining life curve and physical health; managing on their own; keeping 

up with life; taking one day at a time (Table 4). Taken together, the four themes can be 

formulated as although my physical health is declining, I still want to live a little longer – as long 

as I’m relatively well and can manage on my own. 

Table 4. Subthemes and themes from the qualitative content analysis of interviews with very old 

persons with SSD, ND and syndromal depression (n=27). 

Subthemes  Themes 
Loss of significant others   

Life curve and the body go 

down 

Declining bodily functions  

End of life, old age  

Maintaining everyday life   

To keep up with life 
Meaningfulness from joys and values of life  

Meaningfulness from participation  

Loneliness, sense of exclusion, abandoned  

Alien frightening world  

Avoid dwelling, living in the present   

Taking one day at a time  
Rolling up the sleeves 

Shifting perspectives 

Self-determination  To manage on one’s own  

Managing on one’s own, independence 

 

One theme was the experience that bodily functions (e.g. hearing, vision, physical stamina and 

movement) and other things decline in old age. The decline was accompanied by increasing 

stiffness and pain in the body, with a consequent reduction of activities and increase of social 

isolation, all of which was reinforced by the fact that contacts with peers, acquaintances and 

relatives were lost through death or dementia. Thoughts of aging and death were described as less 
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stressful, while loss of self-determination involved in end of life processes and further bodily 

decline were more emotionally charged. 

I: … Now that you’re old, in what ways have you been affected? 

R: Well, this is something that comes with life in a way, so it’s probably something you 

come to terms with gradually, I think. What can you do about it anyway? Jump? No one 

wants that. 

I: You come to terms with it …?      (Interview 8) 

R: Yes, of course. Because there’s nothing else to do. You can’t slow down the aging 

process. 
 

A second theme was the desire to keep up with life. “Keeping up with everything” was a 

common expression in the interviews, and meant remaining active and involved in life and 

society, and being a part of a greater whole, despite their physical decline. Instead of strenuous 

activities the informants said that they engaged more in sedentary activities such as solving 

crosswords, Sudoku, reading, conversations with friends and family at home or on the phone, 

listening to audio books and music, watching TV, growing pot plants or sitting on a park bench. 

 

A third theme was taking one day at a time: the unavoidable decline in physical functions, 

activities and social interaction, together with other adversities occasionally made these very old 

persons with SSD sad. In spite of these moments of sadness, they considered themselves to have 

a good life, all in all, and they tried not to dwell on their adversity or bury themselves in it. 

Instead, they took things as they came, one day at a time, or alternatively, a year at a time.  

R: Well, I take one day at a time … I don’t look forward or have ideas far into the future, 

but you just take one day at a time, and if you survive that, it’s …  (Interview 23). 

Taking things as they come was a complex expression with different meanings, related to 

cognitive coping strategies. It meant living in the present and not mourning in advance, allowing 

the future to remain uncertain. It also meant maintaining their everyday life, running the 

household or doing just as they liked for the time being. 

 

In the face of adversity, they renewed their efforts, rolled up their sleeves and forced themselves 

to do a little more, or just take one day at a time. Through a shift away from negative experiences 

in their present personal situation to a more general or interpersonal perspective, they also 

managed to reduce the effects of adversity and pain. The very old informants considered that life 

had been quite good after all, when comparing themselves to their friends, to times past or to 

what they had expected.  

The fourth and final theme was about the experience of managing on one’s own. The informants 

with SSD mostly considered themselves to be doing fine, because they could still manage on 

their own and live independently, even though the life curve and the body were going down. 
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Managing on their own could mean running the household, getting dressed, making the bed 

independently, or it could alternatively be an expression of self-determination, with a more basic 

desire to control their time and activities The experience of managing on one’s own seemed 

crucial to their overall well-being, and this experience seemed, paradoxically, relatively 

independent of the individual’s level of function or care needs. Even when their physical 

functions were restricted, and their need for social services was greater, the informants 

emphasized that they were doing fine because they were still managing relatively well on their 

own. 

 

R: The only important thing is to avoid lying in bed, or giving in to difficulties. 

I: Hmm, hmm. 

R: You wouldn’t want that, because you just wouldn’t want that. I mean, I’ve lived such a 

long time. I’d rather end my life than be bedridden … and I think most people think that 

way. They would rather end their lives than be bedridden, or be a nuisance to others and 

…      (Interview 6) 

 

The informants with SSD also expressed a fear of losing this ability to manage on their own, 

becoming dependent or losing their self-determination. For example, those who were able to walk 

were afraid of having to sit down all the time, and those who had to sit down all the time were 

afraid of becoming bedridden in the future.  

 

There were similarities between informants with SSD and syndromal depression. For example all 

the above themes were represented in the interviews from both categories, and they gave similar 

descriptions regarding the decline in their life curve and bodily functions. Their descriptions 

mentioned pain, balance and hearing impairment, fear of falling, decreasing mobility and the 

effects of loneliness.  However, there were differences between the interviews of those with SSD 

and those with syndromal depression. Among persons with syndromal depression compared to 

SSD, the experience of bodily decline and associated consequences were more prominent in the 

interviews, with descriptions of suffering due to a heavily restricted lifestyle, either physically, 

socially or both. The theme of managing on their own was less prominent in the interviews with 

people suffering from depression, and instead they recurrently expressed a need for more support 

than they already had. Also, the theme of taking one day at a time was more prominent in the 

interviews of persons with SSD, while people suffering from depression spoke more about 

negative memories as well as worries for the future. 

Between the categories of SSD and ND the similarities were even greater (than between SSD and 

syndromal depression), and persons from both categories described the importance of managing 

on one’s own and of self-determination for well-being. They described the need to adjust the 

activity level to new preconditions of bodily decline and of losses of old age, and the coping 

strategies presented for meeting challenges were similar between the categories. Differences 

between the stories of persons with SSD and ND were small; the most obvious being that persons 
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with SSD compared to ND described the intensity and the extent of suffering more clearly. For 

example, persons with SSD spoke of severe pain as a constant companion, and of pronounced 

hearing impairment which reduced the whole world to something rather small, while people with 

ND experienced the decline of old age to a lesser degree, reflected in expressions like “it’s fine, 

as long as you’re reasonably healthy”.  

In summary, rich descriptions of experiences of being in SSD in very old age were obtained, and 

similarities were extensive between all three categories of depressiveness, while the differences 

were a little greater between SSD and syndromal depression compared to SSD and ND. 

4.2 Results from paper 2: Markers of subsyndromal depression 
The aims of this second study were to investigate factors associated with SSD in very old 

persons, and to develop a model for prediction of SSD among very old persons.  

The hypotheses and the corresponding domains were operationalized in 23 different variables 

(Table 2 in the methods section), and 20 of these proved to be significantly related to the 

comparison between SSD and ND according to the univariate binary logistic regressions. On the 

other hand, only four of the variables were significantly associated with the comparison between 

SSD and depression. The 20 variables that were associated with SSD versus ND corresponded to 

all of the four domains; thus, all null hypotheses were rejected. 

In the following multivariate binary logistic regressions, seven independent variables from all the 

four domains were significantly associated with SSD versus ND, while only two variables were 

associated with SSD versus depression (Table 5). The seven independent variables associated 

with SSD versus ND were the following, presented in descending order of OR: lower self-

perceived health (EQ-VAS), life not meaningful, problems with self-care, no contact with 

neighbors, use of tranquilizing medication, personal history of affective disorder, and history of 

stroke. The two variables that were associated with SSD versus depression were non-meaningful 

life and higher current anxiety/depression according to the EQ-5D.  
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Table 5. Multivariate binary logistic regressions for the associations between SSD versus ND, 

and SSD versus depression, and corresponding multivariate ordinal logistic and linear regressions 

from paper 2 (n=371) 

  Multivariate Log 
Rega, Likelihood of 
SSD vs ND 
  

Multivariate Log 
Regb,Likelihood 
of Depr vs SSD 
  

Ordinal Log Regrc 
including ND, SSD 
and Depr 
  

Linear Regrd, GDS-
score as a continuous 
function 
  

 
Domain 

 

Variables 

OR 

(95%CI

) 

 

P 

OR 

(95%CI

) 

 

P 

OR 

(95%CI

) 

 

P 

Unstan-

dardized B 

(95%CI) 

 

P 

Socio-
demo-
graphic 
Factors 
 

No contact 

with 

neighbours 

4.0  

(1.6-10) 

0.003  ns 3.8  

(1.7-8.2) 

0.001 0.91 (0.41-

1.4) 

<0.001 

Declining 
physical 
func-
tioning 
 

Usual 

activities (EQ-

5D), some or 

severe 

problems 

 ns  ns 3.5  

(1.9-6.6) 

<0.001 1.0  

(0.60-1.4) 

<0.001 

 Self-Care (EQ-

5D), some or 

severe 

problems 

5.5  

(2.1-14) 

0.001  ns  ns  ns 

Neuro-
psychi-

atric 
factors 

 

History of 

affective 

psychiatric 

disorder 

3.5  

(1.3-9.4) 

0.015  ns  ns  ns 

 Current 

anxiety/De-

pression (EQ-

5D), moderate 

or extreme 

 ns 6.9  

(1.5-32) 

0.014  ns  ns 

 Use of 

tranquilizing 

medication  

3.9  

(1.1-14) 

0.037  ns 3.6  

(1.5-9.0) 

0.006 1.1  

(0.45-1.7) 

0.001 

 History of 

Stroke 

2.9  

(1.2-7.1) 

0.022  ns 2.4  

(1.1-5.2) 

0.021 0.90  

(0.42-1.4) 

<0.001 

Existen-
tial 
factors 
 

Worries about 

the future, 

sometimes or 

often 

 ns  ns 2.3  

(1.3-4.3) 

0.006 0.60  

(0.26-0.94) 

0.001 

 Lower self-

perceived 

health (EQ- 
VAS) 

6.9  

(3.5-13) 

<0.001  ns 5.1  

(2.7-9.6) 

<0.001 0.79  

(0.43-1.2) 

<0.001 

 Life not 

meaningful 

5.9  

(2.4-14) 

<0.001 3.8  

(1.3-11) 

0.015 5.9  

(2.9-12) 

<0.001 1.6  

(1.1-2.0) 

<0.001 
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Notes: 
a
=

 Nagelkerke R2 =0.464;  b= Nagelkerke R2= 0.246; c= Nagelkerke Pseudo-R2= 0.506; test 

of parallel lines: p=0.842, indicating an ordinal logistic model is fair to the data; d= Adjusted R2= 

0.478. 

In the following multivariate ordinal logistic and linear regressions, there were instead seven 

partly different factors significantly associated with the dependent variable degree of 

depressiveness (categories of depressiveness in the ordinal logistic regression, and score on GDS-

15 in the linear regression respectively). The factors of the ordinal logistic regression are 

presented in descending order of OR: life not meaningful, lower self-perceived health, no contact 

with neighbors, use of tranquilizing medication, problems with usual activities, personal history 

of stroke, worries about the future. 

 

A detail finding was that the three variables of problems with self-care, history of affective 

disorder and current anxiety/depression were significantly associated with the outcome in the 

binary logistic regressions, but not in the ordinal logistic or the linear regressions. On the other 

hand, the two variables problems with usual activities and worries about the future were 

significantly associated with the outcome in ordinal logistic and linear regressions, but not in the 

previous binary logistic regression. 

Analyses of differences between GDS-responders (n=371) and non-responders (n=125) of the 

n=496 who had filled in the postal questionnaire at baseline showed systematic differences, with 

non-responders more often being women, living in adapted housing, having problems with 

mobility, usual activities, self-care and self-perceived health according to the EQ-5D-items. The 

non-responders on the other hand had significantly less visual impairment, history of stroke and 

history of heart failure or myocardial infarction compared to the responders.  

4.3 Results from paper 3: Direct costs of persons with 

subsyndromal depression 
The aim of paper 3 was to provide a comparison, over a five-year period, between the prospective 

direct healthcare costs and service utilization for persons with SSD compared with non-

depressive persons in a Swedish population of very old persons. A second aim was to develop a 

model that predicts direct healthcare costs in very old persons with SSD. Based on previous 

literature on persons of lower ages we hypothesized that the direct costs of very old persons with 

SSD would be higher than for non-depressive persons, independent of somatic multimorbidity, 

and that the factors of somatic multimorbidity, cognitive dysfunction, physical functioning and 

impaired ADL, chronic pain, and loneliness would also predict increased direct costs 

[135][135](135)(135)(135)(135)[131, 132, 135-137]. 

Revised categories of depressiveness were used for the analyses in paper 3, namely ND Both 

(n=152), SSD Ever (n=128) and Depr Ever (n=36), which together constituted the sample of 

n=316. The mean total healthcare costs per month of survival were €608 (±628) for all GDS-

responders (n=371), which, extrapolated to annual costs, was €7301 (±7539; Table 6). The mean 
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total healthcare cost per month for the smaller sample, n=316, was instead €545 (±539). Inpatient 

care accounted for almost half of the total healthcare costs, while primary and secondary 

outpatient care accounted for similar proportions of the rest.  
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Table 6. Comparison with Mann-Whitney U-tests of prospective healthcare direct costs and 

service use between the categories ND Both, SSD Ever and Depr Ever.  

    

NDBoth 

(n=152) 

 

SSDEver 

(n=128)
 

 

DeprEver 

(n=36) 

 

All 

(n=316) 

 

p-value 

(U-

test),
a, b

   

SSD 

Ever vs  

ND 

Both 

 

p-value 

(U-

test),
a, b

 

Depr 

Ever vs 

ND 

Both 

 

Health-

care 

direct 

costs 

per 

capita 

monthly 

(€)
c 

Total 

Healthcare 

costs,  mean 

(SD) 

 436 (367)
d 

634 (611)
d 

693 (759) 545 (539)
e 

0.048 0.018 

Inpatient 

care,   

mean (SD) 

 171 (234) 290 (396) 280 (336) 224 (319)
f 

0.014 0.068 

Outpatient 

care 

Primary 

care,  

mean (SD) 

148 (104) 197 (189) 348 (591) 184 (239)
 f
 0.005 0.003 

Secondary 

outpatient 

care,  

mean (SD) 

141 (220) 149 (206) 106 (81) 136 (196)
 f
 0.311 0.707 

Pharma-

ceuticals,
 g
   

mean (SD)
 

 67 (107) 82 (69) 83 (51) 77 (90) 0.005 0.113 

Non-

pharma-

ceutical 

components

,
 g
    

mean (SD) 

 343 (330) 516 (543) 525 (449) 446 (467) 0.005 0.013 

Private 

healthcare,
h
  

mean (SD) 

 49 (77) 40 (90) 126 (571) 56 (208) 0.048 0.675 

Munici-

pal care 

direct 

costs 

per 

capita 

monthly 

(€)
i
 

 

Total costs,  

mean (SD) 

 402 

(1078) 

975 

(1398) 

2298 

(1593) 

820 

(1411) 

0.005 0.003 

Adapted 

housing,
j
  

mean (SD) 

 37 (166) 109 (248) 225 (277) 90 (246) 0.005 0.003 

Notes: 
a 

=Correction for multiple comparisons with help of the method False Discovery Rate 

according to Benjamini and Hochberg [165] via online calculator at SDM project web 

(https://www.sdmproject.com/utilities/?show=FDR; the 23
rd

 of January, 2018; Neuroimaging 

software library). These calculations were made separately for costs and healthcare service use. 

  

https://www.sdmproject.com/utilities/?show=FDR
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Continuation  table 6. 

Notes: 
b
= df for the Mann-Whitney U-tests were equal to the smallest group size of the 

comparison, i. e. df 128 (n=128 for SSD Ever) in the comparison between SSD Ever vs ND Both, 

and df 36 (n=36 for Depr Ever) in the comparison between Depr Ever vs ND Both. 
c 
=Adjusted 

    

NDBoth 

(n=152) 

 

SSDEver 

(n=128)
 

 

DeprEver 

(n=36) 

 

All 

(n=316) 

 

p-value 

(U-

test),
a, b

   

SSD 

Ever vs  

ND 

Both 

 

p-value 

(U-

test),
a, b

 

Depr 

Ever vs 

ND 

Both 

 

Health-

care 

service 

use per 

capita 

monthly 

Total n 

healthcare 

visits,  

mean (SD) 

 1.6  (1.5) 1.8 (3.1) 2.8 (7.4) 1,8 (3,3) 
k 

0.620 0.469 

N visits to a 

physician in 

all,
l
   

mean (SD) 

 0.50 

(0.38) 

0.48 

(0.56) 0.74 

(2.2) 

0.52 

(0.87) 

0.240 0.364 

Inpatient 

care 

All inpatient 

care,  n 

occasions;  

mean (SD) 

1.9*10
-2

  

(3.6 

*10
-2

) 

1.4*10
-2

 

(3.8*10
-2

) 

 

 

2.3*10
-2

  

(6.4*10
-2

) 

1.7*10
-2

  

(4.0*10
-2

) 

0.104 0.626 

Specific 

psychiatric 

inpatient 

care, n 

occasions;
 m

   

mean (SD) 

1.0*10
-4

 

(1.4 

*10
-3

) 

0.00 

(0.00) 

0.00 (0.0) 1.0*10
-4

  

(9.4*10
-4

) 

0.620 0.626 

Outpatient 

care 

Primary 

care n 

visits;  

mean (SD) 

1.3 (1.3) 1.5 (3.0) 2.6 (7.3) 1.5 (3.2) 0.670 0.626 

Emergency 

room, n 

visits;
n
  

mean (SD) 

3.9*10
-2

  

(4.6 

*10
-2

) 

4.8*10
-2 

(7.0*10
-2

) 

3.5*10
-2

 

(4.5*10
-2

) 

4.2*10
-2

  

(5.7*10
-2

) 

0.690 0.626 

All 

secondary 

outpatient 

care, n 

visits;  

mean (SD) 

0.31 

(0.37) 

0.30 

(0.71) 

0.15 

(0.17) 

0.28 

(0.53) 

0.104 0.008 

Specific 

psychiatric 

outpatient 

care, n 

visits;
m

  

mean (SD) 

1.0*10
-2

  

(1.2 

*10
-2

) 

1.6*10
-3

 

(1.6*10
-2

) 

0.00 

(0.00) 

1.7*10
-2

  

(2.2*10
-2

) 

0.620 0.626 
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for the number of months of survival. 
d
=The ratio between the mean values for SSD Ever/ND 

Both was 1.45, while the corresponding ratio between the median values was 1.48. Median total 

healthcare costs were €433 (q1=211, q3=842) for SSD Ever and €293 (q1=190, q3=579) for ND 

Both. Sensitivity analyses with varying discount rates did not change the ratio between the mean 

values. 
e
 = The mean total healthcare cost was €608 (±628) for the whole sample of n=371, and 

€545 (±539) for the smaller sample of n=316. The median total healthcare cost for the whole 

sample of n=371 was €412 (q1=216, q3=781), instead of the median €371 (q1=201, q3=718) for 

the n=316. In sensitivity analyses, the mean value for the whole sample of n=371 was €645 

(±666) at 0% discount rate, and €586 (±605) at 5% discount rate. 
f
=Compared to the numbers 

for the n=316 individuals of the table, the mean total costs for the whole sample n=371 were 

€267 (±381) for inpatient care, €191 (±250) for primary outpatient care, and €149 (±230) for 

secondary outpatient care. 
g 

=These numbers were only built on public costs data. 
h 

= Only 

n=160 had any private healthcare during the study period. 
i 
= Municipal costs were built only on 

data from a one year period between 2011-12, and those still surviving by the time n=242, of 

which n=134 (ND+ND), n=82(SSD Ever) and n=26 (Depr Ever). 
j 
= Only n=38 of the 242 

individuals with municipal costs lived in adapted housing. 
k 
= The mean number of healthcare 

visits was 1.8 (±3.2) for the whole sample of n=371, and 1.8 (±3.3) for the smaller sample of 

n=316. The median total number of healthcare visits for the whole sample of n=371 was 1.0 

(q1=0.42, q3=2.1), instead of the median 1.2 (q1=0.52, q3=2.3) for the n=316. 
l
 = Number of 

visits to a physician is only based on data from four years of the study period. 
m 

= There were 

only 1 psychiatric  inpatient occasion, and only 31 psychiatric outpatient visits of the total 28626 

visits for all the 371 persons during the five-year study period. 
n
= Visits at the emergency room 

was only to a physician. 

 

Private healthcare accounted for only about ten percent of the healthcare costs. Even though only 

16% (51/316) had adapted housing (as a major cost component), still the mean total municipal 

costs were clearly higher than the mean total healthcare costs per capita. A positively skewed 

distribution of healthcare costs corresponded to the fact that a small number of people had 

extremely high costs (corresponding to persons with multimorbidity), while a large number of 

persons had costs way below the mean. 

 

The comparisons between the categories of depressiveness showed that SSD Ever had a 45% 

higher mean total cost per month (€634 versus €436) for healthcare compared with ND Both, 

which was a significant difference according to the u-tests. Such a difference was also significant 

for the components of inpatient care and primary care, but not for secondary outpatient care. 

Also, the mean costs per month for municipal care were significantly higher for SSD Ever (€975) 

compared to ND Both (€402). In contrast to these differences in mean costs, the service 

utilization measured as the number of healthcare visits or inpatient occasions was not 

significantly different between the categories of depressiveness. Persons with Depr Ever had 

higher mean total costs for healthcare and municipal care, compared to ND Both, though most 

cost components did not differ significantly. 
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In the following multivariate linear regression a final model of five independent variables 

significantly predicted direct healthcare costs per month over five years: male sex, ADL 

functions, loneliness, presence of SSD, and somatic multimorbidity (Table 7). The effect size of 

the predictive model as a whole was small though, indicating that other factors contributed to the 

amount of direct healthcare costs in the very old persons. 

Table 7. Univariate and multivariate linear regressions with log direct healthcare costs per month 

of survival as the dependent variable. 

 Univariate regression,  
Log healthcare costs  

Multivariate regression
a, b

,  
Log healthcare costs 

Independent  
predictor variable 

Coefficient 

(95%CI) 

t; df;  

p-value; 

Coefficient 

(95%CI) 

t; df;  

p-value 

Male sex (yes/no) 0.08  

(-0.02-0.18) 

1.65; 353;  

0.100 

0.16  

(0.06-0.25) 

3.25; 264;  

0.001
c 

Low education,  
<9 years (yes/no) 

-0.064  

(-0.16-0.04) 

1.25; 347;  

0.211 

-0.04  

(-0.14-0.05) 

0.89; 260;  

0.374
d 

Loneliness, sometimes or 

often (yes/no) 

0.11  

(0.02-0.20) 

2.37; 338;  

0.018 

0.14  

(0.03-0.24) 

2.62; 264;  

0.009 

Use of mobility assistive 

devices (yes/no) 

0.08  

(-0.02-0.17) 

1.57; 353; 

 0.118 

0.03  

(-0.08-0.14) 

0.52; 260; 

 0.604
 d
 

Lower ADL functions 

(EQ-5D), (yes/no) 

0.04  

(-0.08-0.15) 

0.61; 353;  

0.541 

 -0.15  

(-0.28-(-0.02) 

-2.27; 264;  

0.024 

Pain/ Discomfort (EQ-

5D), moderate or extreme 

(yes/no) 

0.00  

(-0.10-0.10) 

0.05; 353;  

0.964 

0.02  

(-0.08-0.12) 

0.36; 260;  

0.718
 d
 

Cognitive dysfunction  

(MMSE<25p, yes/no) 

0.03  

(-0.11-0.16) 

0.40; 353;  

0.687 

-0.06 

 (-0.21-0.08)  

-0.85; 260; 

0.394
 d
 

Somatic multimorbidity  
(n chronic diseases) 

0.05  

(0.01-0.08) 

2.88; 353;  

0.004 

0.04  

(0.01-0.08) 

2.81; 264;  

0.005 

Presence of SSD Ever vs 

ND Both 

0.13  

(0.03-0.23) 

2.58; 278;  

0.011 

0.11  

(0.01-0.21) 

2.20; 264;  

0.029
e 

 

Notes: 
a
=

 
Adjusted R

2
=0.083 for the stepwise linear regression, and F=5.88, df=5, 264 for the 

model of five significant predictors female sex, loneliness, usual activities, somatic 

multimorbidity, and presence of SSD. 
b
= The multivariate regression analyses were based on 

n=280 out of the n=316 sample, as all other than the categories ND both (n=152) and SSD Ever 

(n=128) were excluded listwise. 
c
 =Mean total healthcare cost per month of survival was €611 

(±593) for men, and €500 (±495) for women, which means a 19 % lower mean total healthcare 

cost for women. 
d 

=The coefficient, 95% CI and associated p-value of the multivariate regression 

for this variable were taken from the first stepwise model, corresponding to an entry procedure 

for all the variables together. In the final stepwise backward automatic regression model this 
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variable was actually removed as it was non-significant. 
e 
=In the sensitivity analyses the p-value 

for this variable was 0.042 with a discount rate of 0 %, and 0.029 with a discount rate of 5 %. 

 

4.4 Results from paper 4: Morbidity and mortality in persons 

with SSD 
The aim of the present study was to investigate longitudinal outcomes of SSD in very old 

persons. Based on previous studies on SSD in the young old, and on syndromal depression in 

very old ages we hypothesized that SSD compared to ND in very old persons would be 

associated with lower ADL function [137], worse self-perceived health [138], lower cognitive 

functions [36], a higher degree of loneliness [139], depressiveness [35] and higher mortality [23]. 

For the morbidity analyses, GDS-15 measurements from all four measure waves (at ages 85 (T1), 

86 (T2), 90 (T3) and 93 (T4) over eight years were used, while only the baseline measurement 

was used for the survival analysis. The focus for the analyses was to separate the effects of SSD 

from ND, so the category of syndromal depression (23/371 at baseline) was excluded from the 

morbidity analyses. Thus, the morbidity analyses were built on the sample of n=348, while the 

mortality analyses were built on the original sample of n=371. Because of death, disease and 

other causes of attrition, the number of participants diminished substantially in every wave, 

which is common in longitudinal studies of very old persons. Separate analyses showed that the 

loss to follow-up was significantly associated with female sex, adapted housing, lower ADL 

function and global cognitive function, and a higher degree of depressiveness, all of which is of 

relevance for the interpretation of the other results (Table 3 in the methods section). 

Morbidity analyses with linear mixed models showed that SSD compared to ND was associated 

with a higher morbidity, in line with most hypotheses. For example the presence of SSD was 

associated with a mean decrease of I-ADL score of 23% (5.4 of the range 24p) in each measure 

wave, after adjustment had been made for potential confounders (Table 8). 
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Table 8. Effect of SSD and time on different outcome variables over four measure waves and 

eight years, according to calculations using Linear Mixed Model analysis
 a
, n=348. 

 

Notes: 
a
= Diagonal covariance structure; 

b
= Adjusted for sex, somatic multimorbidity and time. 

Variables other than Basic ADL and I-ADL also adjusted for I-ADL; 
c
= Ordinal data for 

measure waves T1 to T4, except for the variable Depressiveness for which the longitudinal 

outcome corresponds only to measure waves T2 to T4, as the T1 value was the independent 

variable in the analysis. 

 

The variable of time (or age) was also associated with a significant decrease of I-ADL (23% or 

5.4/24p), which, however, was adjusted for in the previous association for SSD. The presence of 

SSD was significantly associated with a decrease of cognitive functions (MMSE, cognitive speed 

and executive functions) over time. However, contrary to our hypotheses the associations 

between SSD and the decreases of cognitive functions were no longer significant when adjusting 

for I-ADL and other potential confounders. 

In addition to the fact that the presence of SSD at baseline was associated with a 7.3% (1.1p of 

the range 15p) higher GDS-15 score in the following measure waves, separate analyses at a 

categorical level showed that the presence of SSD instead of ND at baseline was associated with 

 Effect of SSD vs ND, 

unadjusted
 

Effect of SSD vs ND, 

adjusted
b 

Effect of time
 b,c 

Outcome variables 

longitudinally measured 

Parameter 

estimate (CI) 

p-

value 

Parameter 

estimate (CI) 

p-

value 

Parameter 

estimate 

p-

value 

Functional 

abilities 

Basic ADL -0.62  

(-0.80-(-0.44)) 
<0.001 -0.58  

(-0.76-(-

0.40))  

<0.001 T1-T4: -0.56  

(-1.1-(-

0.050)) 

0.032 

 I-ADL -6.1  

(-7.1-(-5.1)) 
<0.001 -5.4  

(-6.4-(-4.4))  
<0.001 T1-T4: -5.4  

(-7.4-(-3.4)) 
<0.001 

Self-rated 

health 

EQ-VAS -15  

(-17-(-12)) 

<0.001 -8.2  

(-11-(-5.5)) 

<0.001 T1-T4: 3.8  

(-0.19-7.7) 

0.062 

Cognitive 

functions 

MMSE -1.5  

(-2.1-(-0.089)) 

<0.001 -0.17  

(-0.42-0.75) 

0.581 T1-T4: 1.2  

(0.43-2.0) 

0.003 

 Cog. Speed -0.19  

(-0.32-(-0.052)) 
0.006 0.0086  

(-0.13-0.15) 

0.902 T1-T4: 0.19  

(-0.041-0.42) 

0.106 

 Executive 

function 

-0.21  

(-0.37-(-0.053)) 

0.009 -0.016  

(-0.18-0.15) 

0.846 T1-T4: -0.025  

(-0.25-0.30) 

0.857 

Social 

functions 

Frequency 

loneliness 

0.44  

(0.30-0.59) 
<0.001 0.30  

(0.15-0.46) 
<0.001 T1-T4: 

0.00069  

(-0.32-0.32) 

0.997 

Mental 

health 

function 

Depressive-

ness,  

GDS-15 

score
 

 

1.8  

(1.5-2.2) 
<0.001 1.1  

(0.62-1.6) 
<0.001 T2-T4: 0.48  

(-0.13-1.1) 

0.124 
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an increase of the combined probability for SSD or syndromal depression in the following waves 

(Figure 8) 

 

Figure 8. The combined proportion of SSD and Depression at each measure wave, for persons 

with ND or SSD at baseline. Note: The proportions differed significantly between ND at baseline 

and SSD at baseline for each measure wave, with χ
2
=37 (p<0.001) at one-year follow-up, χ

2
=6.7 

(p=0.010) at five-year follow-up, and χ
2
=7.0 (p=0.008) at eight-year follow-up. 

Regarding mortality, the univariate Cox regression showed that the presence of SSD at baseline 

was associated with a 60% increased risk of mortality (Table 9). However, when adjusting for 

relevant covariates in a multivariate regression only three independent factors were significantly 

associated with survival time or mortality, in the following presented in descending order of HR: 

male sex, lower cognitive speed, and lower I-ADL. 

. 

ND at baseline 

n=249 

22% (valid 
n=194) SSD or 

Depr at 1y 
follow-up 

39% (valid 
n=77) SSD or 

Depr at 5y 
follow-up 

37% (valid 
n=43) SSD or 

Depr at 8y 
follow-up   

SSD at baseline 

n=99 

60% (valid 
n=75) SSD or 

Depr at 1y 
follow-up 

70% (valid 
n=23) SSD or 

Depr at 5y 
follow-up  

82% (valid 
n=11) SSD or 

Depr at 8y 
follow-up  
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Table 9. Univariate and multivariate Cox regressions with baseline data as independent variables, 

n=371
a
. 

 Univariate regression Multivariate regression 

 Hazard Ratio (CI) p-value Hazard Ratio (CI) p-value 

Male sex 1.21 (0.936-1.56) 0.146 1.38 (1.02-1.86) 0.035 

Education n years 0.999 (0.965-1.04) 0.963 1.01 (0.969-1.05) 0.698 

Somatic 

multimorbidity (n 

diseases) 

1.13 (1.05-1.22) 0.002 1.07 (0.981-1.16) 0.130 

SSD_vs_ND 1.56 (1.14-2.12)
b 0.005 0.915 (0.298-2.81)

c 0.867 

Depr_vs_ND 1.31 (0.753-2.29)
d 0.329 1.25 (0.426-3.67)

c 0.674 

Basic ADL 0.737 (0.668-0.813) <0.001 0.930 (0.801-1.08)
 

0.338
 

I-ADL 0.941 (0.924-0.958) <0.001 0.952 (0.926-0.980) 0.001 

EQ-VAS 0.991 (0.984-0.998) 0.012 1.08 (0.997-1.02) 0.161 

MMSE 0.952 (0.929-0.976) <0.001 1.03 (0.978-1.09) 0.238 

Cognitive speed 0.701 (0.609-0.806) <0.001 0.764 (0.634-0.919) 0.004 

Executive function 0.777 (0.676-0.894) 0.001 0.939 (0.736-1.20) 0.599 

Loneliness 1-2
e 

Loneliness 1-3
e
 

Loneliness 1-4
e
 

1.23 (0.874-1.72) 

1.52 (1.01-2.11) 

1.18 (0.646-2.14) 

0.238
 

0.012 

0.595 

1.20 (0.837-1.71) 

1.38 (0.939-2.02) 

1.07 (0.525-2.19) 

0.326 

0.101 

0.850 

 

Notes: 
a
= Final model built on n=371, whereof 238 (64%) died, 133 (36%) were censored.  Five 

automatic imputations were done in every independent variable with missing data, according to 

the method Fully conditional specification in SPSS. Number of imputed values were 64 in the 

variable Cognitive speed, 132 in the variable Executive function, and lower numbers in the rest 

of variables. Cases available for the multiple Cox regression were 163/371 (44%) before multiple 

imputation, and 371/371 (100%) after multiple imputation. 
b
=Without imputations in this 

variable HR were 1.60 (1.21-2.11) and p=0.001 in the univariate regressions. 
c
= When using an 

alternative ordinal variable (including all the three categories ND, SSD and Depr; without any 

imputed values) instead of the dichotomous variables (SSD vs ND) and (Depr vs ND) the results 

of the multivariate regression were HR=1.10 (0.783-1.55) and p=0.578 for the categorical step 

ND-SSD, and HR=1.03 (0.508-2.09) and p=0.936 for the categorical step ND-Depr in the 

multivariate regression. 
d
= Without imputations in this variable HR were 1.35 (0.794-2.30) and 

p=0.268 in the univariate regressions. 
e
= The results for the variable loneliness are presented for 

each categorical step: 1-2 comparison never-seldom, 1-3 comparison never-sometimes, 1-4 

comparison never-often. 
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5. Discussion 

5.1 Cross-sectional pictures of the complex area between 

normal aging and depression 
The overarching aim of this thesis project was to investigate the unclear area between syndromal 

depression and non-depression (ND) in very old persons; that is, to investigate subsyndromal 

depression (SSD) or subthreshold depression in the oldest old. In the following discussion the 

results from the single studies will be discussed, with a subsequent overall discussion to put the 

results in context. 

5.1.1 Experiences of being in very old age, and the heterogeneity of 

depressiveness 
In paper 1, experiences of being in very old persons with SSD were described, and these 

experiences were compared with corresponding experiences in persons with ND or syndromal 

depression. The qualitative interviews gave detailed descriptions of living in old age with bodily 

decline and other challenges, and several persons said that they wanted to keep up with life, as 

long as they could manage on their own and remain relatively independent. Very old age, or the 

so-called fourth age of life, gives new preconditions for being that are necessary for very old 

persons to relate to. With the help of coping strategies, for example taking one day at a time (i.e. 

living in the present and not worrying about the future or the past), the subjects could experience 

well-being despite the physical decline, the functional impairments, and the social and 

psychological challenges they faced. 

Previously, there have been done qualitative studies on what it is like to live with depression 

[171-174], and there are similarities between our study and the other ones. For example, there are 

obvious similarities between the theme of taking one day at a time and the forward motion from 

low mood and depressing environments as a part of a “personal responsibility” cultural model of 

depression, as described by Switzer et al 2006 [173]. Similar descriptions of the bodily decline 

were presented in Fischer et al 2008 [175], in which bodily changes were described as a sort of 

evidence of change while the main parts of the identity were stable in old persons. Divergent 

descriptions were on the other hand presented in Allan et al 2009 [174] where depression was 

described in terms of loathing and a struggle for life. Such latter differences between the 

qualitative studies may be a result of interviewing informants from different cultures, subcultures, 

or just different individuals, but they may also be a result of how the questions were formulated. 

In paper 1 open-ended questions about being were chosen, in order to gain a better understanding 

of SSD in an indirect way, while the questions in Allan et al 2009 were more direct about 

depression, and the different questions naturally provided different descriptions. 

Descriptions in paper 1 of coping strategies in the very old persons were similar to previous 

studies on inner strength and resilience factors, and included varying cognitive and behavioral 
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strategies of elderly people [50, 60]. Coping and resilience, as well as adjoining psychological 

processes such as hardiness, sense of coherence, strength and vulnerability integration from 

psychology, and the activity theory, the disengagement theory and the theory of 

gerotranscendence from nursing and sociology have all been written about extensively [54, 55, 

61, 63, 64, 69].  

In a comparison with the interviews of paper 1, these different theories seem to describe different 

aspects of aging and old age, rather than any theory being more universally valid than the others. 

Being in old age includes on one hand preconditions that are common for a specific 

chronological, biological and physical age, as well as for a generation (secular trend) and 

culture/subculture [70-72, 176]. On the other hand, being in old age is perceived differently 

between individuals because of their different perceptions, thoughts and values.  

Through listening to the individual story we can get clues that are critical to the understanding of 

what gives quality of life, depressiveness, power, hope, or lack of the same for the individual. 

The individual story—besides the DSM-based counting of number of symptoms and duration—

gives important information to consider in the diagnostic assessment of the psychiatric patient 

during old age . At the same time it gives information that can be helpful in choosing treatment 

alternatives among CBT, medications, physical activity, reminiscence therapy and others. 

Through the attention to the individual story we can thus increase precision in psychiatric 

diagnostics and also ameliorate the treatment choice in a person-centered way, considering both 

the causes of depressiveness at individual level and the person’s preferences and understanding of 

their own condition [177]. 

There were many similarities in the interviews between the categories of depressiveness, for 

example all four identified themes could be identified in each category. This indicates that 

preconditions, experiences of being, and coping with challenges are similar no matter whether a 

person has ND, SSD or syndromal depression. However, there were also differences between the 

categories. The differences between SSD and ND on one hand seemed to be discrete and 

quantitative, while the differences between SSD and depression on the other hand seemed to be 

both quantitative and qualitative. As an example of qualitative differences, the experiences of 

bodily decline and its negative consequences were more prominent in interviews with persons 

with syndromal depression compared to SSD, as they described severe restrictions socially and 

physically. The experience of self-determination was on the other hand less prominent in the 

interviews of syndromal depression compared to SSD. Conclusions from the study were, among 

other things, that there might be both quantitative and qualitative differences between SSD and 

syndromal depression, which might strengthen the perception of a natural boundary between 

normality and pathology that coincides with the limit between SSD and depression. 

Also, previous studies have indicated qualitative differences with different symptom profiles 

between various degrees of depressiveness [178, 179]. This is related to the discussion about the 

concurrent perspectives of dimensional or categorical perspective on disorders. The categorical 
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perspective on affective diseases corresponds to the occurrence of qualitative differences, while 

the dimensional perspective instead corresponds to the idea of affective diseases and symptoms 

as degrees on a continuous scale (depicted in Figure 3 above). 

The discussion about the categorical and the dimensional perspectives on affective diseases, or on 

single depressive symptoms, is also related to other aspects of heterogeneity in depressive 

conditions. The DSM system from versions III onwards was based on criteria that promote an 

acceptable reliability in the assessment of depressive symptoms. Still, there is a hope that future 

versions of the DSM will consider different etiologies, as conditions like SSD and syndromal 

depression are not homogenous, but rather composite parent groups of heterogeneous states. In 

this line, several authors have investigated subgroups of depressiveness [180]. For example, 

Carracher et al. 2009 found three subgroups of depression, while Fried and Nesse 2015 identified 

as many as 1030 different symptom profiles or variants of depression in the great (n=3703) 

STAR*D study [181, 182]. Of course, results like these could lead a psychiatrist to despair if 

each symptom profile of depressiveness also corresponded to a specific treatment, as it would be 

hard to keep track of all these subgroups and treatments.  

On the other hand, such study results can remind us that the present diagnostic strategies are still 

under development, and in need of revision and refining in order to guide our questions about 

prognosis and treatment in the future. In addition to the nine symptoms of the depression criteria 

of DSM there are other signs of depressiveness (presented for example in the Inventory of 

Depressive Symptomatology (IDS-30) with 30 different symptoms [183]). Except for 

classification on the basis of number of signs or symptoms, and of degree of suffering or 

functional impairment, other criteria for classification have been proposed or used. Some 

examples of such criteria are the presence of markers for complicated disorders [184], and 

different subtype trajectories (unipolar and bipolar affective variants [185, 186]).  

5.1.2 Presentations of depressiveness in very old persons, typical or atypical?  
It has been repeatedly proposed that the elderly and very old persons with depressiveness have a 

different symptom profile compared to younger adults. For example, depression without sadness 

or a so-called “depletion syndrome” with prominent features of social disengagement and 

anhedonia has been described as typical for old age [187]. Also, vascular depression with 

characteristic features of apathy, retardation and cognitive impairment and other variants have 

been described [94].  

However, the empirical basis has been weak for a generally different symptom profile among 

elderly persons, and in a recent critical review by Haigh et al. 2018 it was argued that such a 

different symptom profile could mainly be explained by a growing amount of comorbidity in old 

age [89]. When considering the transcultural perspective including different psychosocial 

differences between cultures, subcultures, and generations (secular trend), there are more 

explanations for the perception of age-colored depression in old age [71, 97-99, 102, 188]. In 

other words, the perception of a generally different and atypical symptom picture of 
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depressiveness in elderly persons might be true only when embracing the hegemonic and 

simplified perspective of the depressive syndrome, and when overlooking physical comorbidity 

and transcultural aspects in the meeting with an individual. Perhaps it would thus be more 

appropriate to describe the picture of depressiveness in elderly persons as more variable than for 

younger persons, and comorbidity and transcultural aspects should be considered in the 

individual assessment. 

Paper 1 thus reveals, on the basis of information-rich qualitative interviews, how aging and being 

are perceived in persons with SSD in very old age, which contributes to the understanding of 

SSD, with consequences for our approach in healthcare and municipal care. 

In this context, the results from paper 2 may be of particular relevance, as the identified factors 

associated with SSD could be phenomena or signs beside the DSM criteria that can help us to 

identify or at least increase our vigilance for SSD and depression in an old person. In the meeting 

with a patient with markers or factors associated with SSD (e.g. history of stroke, reduced ADL 

functioning and worries about the future as described in paper 2) we should thus increase our 

vigilance for depressive symptoms and pose questions accordingly. Together with our knowledge 

that it is not only the nine symptoms of the DSM criteria that count, and that comorbidity and 

transcultural aspects often complicate the picture of depressiveness in very old persons, our 

vigilance may increase the chances of adequately diagnosing significant depressiveness when 

present.  In this way we can increase our sensitivity in healthcare and municipal care to identify 

depressiveness, and thus reduce the problems of under-diagnosis and under-treatment in old age 

[94, 109, 129]. 

In certain aspects, paper 2 built on the question from paper 1 of whether there are only 

quantitative or also qualitative differences between ND, SSD and syndromal depression. As some 

of the markers or factors were associated with the categories of depressiveness only in binary 

logistic regression (and not in the following ordinal logistic or linear regressions), a possible 

conclusion (in line with paper 1) would be that there may be both quantitative and qualitative 

differences between the categories. If there had been only quantitative differences (according to a 

strictly dimensional perspective), then all the associated factors from the binary logistic 

regression should have been significant also in ordinal logistic and linear regressions, which was 

not the case.  

However, paper 2 had methodological limitations which mean that we cannot be sure of such a 

coexistence of qualitative and quantitative differences. For example, the number of individuals 

was smaller and the variance greater in the category of depression compared to ND and SSD 

respectively. This should have reduced the strength of associations, which in the long run may 

have contributed to the results indicating qualitative differences. On the other hand, the findings 

about qualitative differences between subtypes or categories of depressiveness seem reasonable 

when considering the discussion about heterogeneity in depressive conditions found by 

researchers such as Fried and Nesse [181]. 



57 

 

In the above, papers 1 and 2 have been discussed, and even though they had completely different 

methods, both studies indicated the simultaneous occurrence of quantitative and qualitative 

differences between the categories ND, SSD and syndromal depression. In addition, they both 

revealed the ways in which SSD can be presented in very old persons, in a context of progressive 

bodily decline with associated functional impairment, need of care and elements of existential 

matters in the so-called fourth age of life. A possible interpretation of the findings could be that 

personnel in healthcare and municipal care should raise their eyes from the classical signs of 

depression, and consider also the individual story and preconditions, in order to identify when 

significant depressiveness is present. 

Paper 2 could neither confirm nor refute the importance of the four themes identified in paper 1, 

as we chose to prioritize the investigation of factors with more robust evidence from previous 

literature. To further investigate the four identified themes from paper 1 with a quantitative and a 

deductive approach in the future would thus be valuable. 

5.2 Longitudinal aspects of SSD in very old persons 

5.2.1 The dynamics and the relevance of SSD in the very old 
While both papers 1 and 2 investigated SSD in very old persons from a cross-sectional 

perspective on diagnostics and phenomenology, we shall now turn to a longitudinal perspective 

of SSD in papers 3 and 4. In order to understand SSD among very old persons better, we wanted 

to describe the predictive value of SSD in addition to this previous phenomenological approach. 

As affective conditions vary dynamically in symptom profile and intensity over time for an 

individual, it is important to study the conditions longitudinally. Is SSD really significant in a 

clinical healthcare meeting or from a societal perspective, if it is only a temporary ripple on the 

surface of a person’s affects in life? An argument against longitudinal studies on SSD would be 

that the depressive categories cannot be studied longitudinally in a safe way, as the affects varies 

between the depressive categories for an individual over time ([15]; Figure 9 ). We have, 

however, chosen to undertake such studies, although we humbly realize that our method of a few 

observations over a long time period not fully can grasp the smallest details of the natural fast 

variations of mood. 



58 

 

 

Figure 9. The dynamics of affective conditions: degree of depressiveness per individual over 

time. 

In paper 3 we investigated the health economic effects of SSD and syndromal depression 

compared to ND, using register data on direct costs and service utilization over five years. A 

main finding was that persons with SSD at either baseline or at the one-year follow-up (SSD 

Ever) compared to those having ND at both measurements (ND Both), had a significantly higher 

mean total healthcare cost per individual and month of survival. In addition to the total costs, the 

following subcomponents of costs were also higher: primary care, inpatient care, medications, 

municipal care and more.  

A very rough estimation of the sum of excess societal costs of SSD in very old persons in 

Sweden would be 4.3 billion SEK or 0.43 billion € per year (given 258 471 persons of age 85+ 

and the associated cost of 81.3 billion SEK (or 8.16 billion €) in 2015 for the sum of healthcare 

and municipal care of these persons)
1
 [189, 190]. Previous studies have shown similar results for 

                                                 
1
 The very rough estimation of excess societal costs of SSD in very old persons of Sweden is 

explained in detail in the following. The population of age 85+ was 258 471 persons in Sweden 

by 2015. The number of persons per age group in more detail was 162 108 (age 85-89)+76 013 

(age 90-94)+18 454 (age 95-99)+1 896 (age 100+) . The mean costs for the sum of healthcare and 

municipal care  of the Västra Götaland county 2013-2015, was, per individual and year, 258 400 

SEK (mean of ages 85-89), 380 800 SEK (mean of ages 90-94), 514 000 SEK (mean of ages 95-

99), and 506 000 SEK (mean of ages 100+). By multiplying the number of persons and mean 

costs for each age group, and then summing, the total cost for the whole population of age 85 was 

81.279 billion SEK in 2015. With the assumption of a 12% prevalence of SSD I used the 

equation (0.88x+0.12y=81.279) where x was the costs for ND while y was the costs of SSD. 

With the assumption of a factor 1.45 for excess costs of SSD compared to ND according to the 
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younger persons with SSD [131, 132], and for very old persons with depression [191-193], while 

our study indicates that this pattern is also valid in the oldest ages. In the comparison between 

persons with syndromal depression at either of the two measure waves (Depr Ever) and ND, there 

were corresponding differences in total healthcare costs, but the associations were not significant 

for other subcomponents of than primary care, non-pharmaceutical components or municipal 

care. The fact that several associations were not significant in the comparison of syndromal 

depression and ND could possibly be explained by the smaller number of individuals and 

consequently less statistical power for the category of Depr Ever. Previous literature has 

discussed different explanations for why persons with depressive symptoms are associated with 

higher costs [193-197]. For example psychiatric symptoms themselves lead to extra treatments, 

and depressive symptoms are associated with the development of certain unspecific somatic 

symptoms. Also, depressive symptoms complicate the treatment of somatic disorders, for 

example through non-adherence to treatment. 

A possible extended conclusion from our study would be that these higher societal costs for SSD 

in very old persons should motivate the allocation of extra resources to this group of persons in 

order to handle this societal problem of relatively great significance. However, it is important to 

note that cost-of-illness (COI)-studies should not necessarily guide the allocation of resources in 

society or healthcare, because the allocation should rather be guided by which interventions are 

of most use or are most effective. Through alternative cost-utility analyses (measured in the unity 

cost per QUALY) and cost-effectiveness analyses (with varying kinds of units) instead of COI, 

the use and effectiveness of interventions can be measured [163, 198]. However, COI-studies like 

paper 3 can contribute by demonstrating the relevance of mental health from a societal 

perspective: SSD is highly relevant from a societal perspective, although it does not correspond 

to any dramatic clinical picture. This societal relevance is particularly relevant when considering 

that the prevalence of SSD is two or three times higher than syndromal depression. 

One more detail that indicates the relevance of SSD in very old persons in society is the fact that 

depressiveness among the elderly often goes unrecognized, which can mean higher costs than if 

recognized [89, 199, 200]. Consequently, a larger proportion of the COI for SSD and syndromal 

depression remains high in the elderly, while a smaller proportion remains high in younger adults 

as their depressiveness is recognized and treated [199, 201]. In paper 3 a detail that might support 

                                                                                                                                                              

results from paper 3 (which would be an underestimation for the municipal costs), I used the 

equation y=1.45x. Together these equations gave x=77.115 and y=111.817. In a hypothetical 

situation with no SSD, but only ND in the population this would mean a total cost of 77.115 

billion instead of 81.279 billion, which means that the prevalence of 12% SSD in society 

corresponds to excess costs of 4.164 (81.279-77.115) billion SEK. With consideration of inflation 

2.80% according to the consumer price index and the year means of 2017 compared to 2015, the 

sum was 4.281 (4.164 x 1.0280) with price levels of 2017. With the exchange rate of 9.96 

SEK=1€ in June 2018, the 4.281 SEK equals 0.430€. 



60 

 

such a pattern of unrecognized depressiveness in the elderly was the fact that only 0.1 percent of 

all the healthcare contacts in five years for the participants consisted of visits to secondary 

psychiatric care, in contrast to a mean value of 9% in all adults of Sweden [202]. The National 

Board of Health and Welfare in Sweden wrote in a report in 2012 that a higher proportion of 

mental illness among the elderly compared to younger persons goes unrecognized, and if these 

elderly seek help, the help is given by primary care more often than for younger people [203]. In 

addition, according to the same report, elderly persons with mental illness get less adequate help 

if they do reach healthcare. In particular, they receive more medication and less psychotherapy 

regardless of their needs or preferences. 

The fact the very old persons in our study had such a low frequency of contacts with secondary 

psychiatric care could have different valid explanations. Some explanations described in previous 

literature are that elderly persons with mental illness usually seek help for physical problems 

instead of their psychological problems, that there are barriers in the communication between old 

patients and healthcare personnel, and that psychiatric disorders give social stigma [196, 197, 

204]. 

An inconsistency in the results of paper 3 was that the service utilization (measured as the 

number of healthcare visits or inpatient occasions) was not higher for persons with SSD Ever 

compared to ND Both, despite the pattern of higher direct costs in the same comparison. This 

inconsistency in the results might be explained by the different character of individual care 

contacts, as we did not consider which diagnosis was handled at each visit. For example single 

visits to healthcare could have been of longer duration or in other ways more expensive in 

persons with SSD Ever or Depr Ever, compared to ND. 

Just as the results of paper 3 indicated the relevance of SSD in very old persons from a health 

economic perspective, paper 4, similarly, indicated the relevance of SSD in very old persons from 

physical and psychosocial perspectives. Paper 4 investigated the associations between SSD (in 

comparison to ND) and a variety of outcomes over eight years of follow-up. Some of the main 

results were that SSD was significantly associated with lower ADL, lower self-perceived health, 

lower cognitive functions, and higher degrees of loneliness and depressiveness, even though such 

associations with cognitive functions were no longer significant when adjusting for potential 

confounders. Mortality was higher for persons with SSD compared with ND according to the 

univariate regression, but this association subsided when adjusting for relevant covariates. 

Together these findings indicated that SSD compared with ND is associated with more serious 

health problems over a long period, although the symptomatology in SSD is seldom dramatic and 

although the duration of the affective episode might not be long. 

Previous studies have shown that SSD and mild depressive conditions, just like syndromal 

depression, are associated with such negative outcomes in younger ages [35, 36, 138, 205, 206], 

but few studies have investigated this in very old age. Regarding the specific outcome of 

mortality for persons with SSD, the few previous studies have also shown diverging results, 
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which makes our study particularly relevant. In the Leiden 85+ study, SSD and depression were 

associated with mortality only for persons with loneliness [207], and in the BASE study the 

effects of SSD and depression on mortality were significant among the young old, but not among 

very old persons [208].  

Blazer et al. 2001 argued that depressiveness among elderly persons may act on mortality only 

indirectly through multiple intermediate variables, why the pattern has been that the association 

between mortality and depression move towards unity when adjusting for relevant covariates 

[209]. Contrary to Rapp et al from the BASE study, we found that there was a significant 

association between SSD and mortality when adjusting only for sex and comorbidity. 

Nevertheless, in our study the association subsided when adding the covariate I-ADL, and 

therefore our conclusion was (similar to the conclusion of Rapp et al) that there is an independent 

association between SSD and mortality in lower ages, but not in the very old [23, 208, 210]. This 

finding is also in agreement with those of Blazer et al, 2001, although their study was mostly on 

younger old persons [209]. 

5.2.2 Longitudinal associations with SSD, and causality 

Regarding the associations between SSD and the different kinds of morbidity, one can also pose 

the question of whether these are causal associations or not – does this seemingly mild affective 

condition SSD really cause these strong negative effects in the long run? In order to answer this 

question, we will first discuss the concept of causality and its meaning. A frequently cited 

description of the concept of causality consists of the criteria presented by Sir Bradford Hill in 

1965 [211]. The criteria indicating a causal relationship are 1) the strength of the association, 2) 

consistency between different studies, 3) the specificity of the association, 4) temporality, 5) 

biological gradient, 6) plausibility and 7) coherence with other studies. Since Hill’s description 

was first given the criteria have been discussed and revised, and a modern condensed set of 

criteria can be found in Lewis 2011, where the above points three and seven have been excluded, 

and temporality is emphasized as the most elementary criterion [212].  There are four principal 

groups of causality, and most associations in nature belong to the group “non-necessary, non-

sufficient” causal relations, while necessary but non-sufficient causal associations are rarer (with 

the tuberculosis bacteria and the tuberculosis infection as a concrete example) [28].  

Commonly the term ‘risk factor’ is used instead of ‘causal factor’, as it is rare in nature to find 

factors meeting all the criteria of causality. Other concepts for expressing the complexity of 

causality in the context of mental health are “multiple levels of causation” (regarding when 

research spans across both larger social contexts and more detailed biological mechanisms) and 

“web of causation” in which a large number of factors interact in a web of multiple associations 

leading to an outcome ([213-215]; Figure 6).  
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Figure 10. Schematic picture of the concept “web of causation”, generally applied to the context 

of depressiveness with the conditions depression and SSD. 

A criticism of equating risk factors and causal factors would be that some of the risk factors 

should be regarded as mediators (when they are just a link in a chain of processes in nature) 

rather than directly causative factors. Such remarks are hard to refute completely, which is why 

relevant covariates need to be included in the design and implementation of etiologic studies. The 

critical remarks about using the concept of causality in natural associations can in certain 

examples of depressiveness be answered by the finding that the specific association may be 

bidirectional or reciprocal between depressiveness and other factors [96, 216, 217].  

If an association temporally goes in both directions, for example if a previous impairment of 

ADL is followed by an increase of depressiveness but also vice versa, then the complexity of the 

natural relationship appears clearly. An interpretation of our discussion above about causality 

would be that we can never be perfectly sure about whether specific associations correspond to 

causality, reverse causality or confounding. In this spirit it has been proposed that Hill’s criteria 

and following revisions should be seen more as guidelines than criteria [212], as we can never 

reach  complete certainty about causality in empirical studies of nature.  

In our papers 3 and 4, temporality, plausibility and a certain relative strength in the associations 

could indicate causality, but as the time intervals were so long between the measurement of 

depressiveness and associated outcomes the temporality criteria can be questioned, and therefore 

we did not make such claims about causality. Through closer intervals between measurement of 
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exposure and outcomes, and through more measure waves, one would have better possibilities to 

assess the question of causality. This has been exemplified in the thorough studies on the 

association between ADL and depression by Chen et al. 2012 with measurements every other 

year during a 10-year period [218], and on trajectories of depressiveness by Fishleder et al. 2016 

with measurements every month during a six-month period [219]. 

Regarding causality and bidirectional associations, a surprising finding of our paper 4 was that 

the association between the presence of SSD and the outcome of cognitive impairment was not 

significant over time when adjusting for covariates. Previous studies on younger ages have 

indicated a generally bidirectional association between cognitions and depressiveness. Cognitive 

impairment is associated with an increased risk of depression, and depressive episodes are 

associated with cognitive decline and for example reduction of the size of hippocampus [96, 217, 

220-222]. Why we did not find any such significant association could be explained by statistical 

interaction effects of comorbidity, or by differential loss of participants to follow-up (which is 

further commented upon in the methodological discussion 5.4). 

In summary, papers 3 and 4 indicate that SSD compared to ND in very old persons is relevant for 

outcomes of economic costs in society, and for morbidity in the individual over a long period. In 

line with previous studies, we found a univariate association between SSD and mortality in very 

old age which subsided when adjusting for relevant covariates. As time intervals were long 

between measurements of depressiveness and the outcome variables, we cannot know whether 

the found associations were causal or not. In general, causal associations in nature are complex, 

and the picture of the web of causation for depressiveness is one way to describe this complexity. 

5.3 Significance of SSD in the very old, and the risks of 

medicalization 

5.3.1 Significance of SSD in very old persons for the patient, for healthcare and 

for society 
The fact that the proportion of very old persons is growing in the demographic development 

worldwide, shows the particular importance of our study results from a societal perspective. 

Prevalence studies have indicated that SSD is two to three times more common than syndromal 

depression, so the sum of effects of each of these conditions might be equally great. Expressed in 

another way, the population-attributable fraction of health problems and quality of life might be 

equal for SSD and syndromal depression. A metaphor for the ratio between SSD and syndromal 

depression regarding clinical attention and the prevalence in the population is the picture of an 

iceberg (Figure 11). The syndromal or major depression that is diagnosed in clinical practice 

corresponds to the more visible but smaller part of the iceberg over the water surface, while the 

subsyndromal or subclinical depression that is usually not diagnosed in clinical practice 

corresponds to the less visible but larger part of the iceberg under the surface. 
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Figure 11. The metaphor of the iceberg, as a way to illustrate that SSD is more common 

but less recognized in clinical practice, compared to syndromal depression. 

Possibly SSD is even more significant in the elderly compared to younger ages, as some studies 

have indicated that SSD is more common in old age [89, 223]. However, even if the population-

attributable fraction of health problems is larger for SSD than for syndromal depression, that does 

not necessarily mean that SSD should be diagnosed or treated. 

5.3.2 Normality, medicalization and diagnostic practice 
To get a diagnosis might be beneficial for the individual, as both medical treatments and the 

insurance systems build on medical diagnoses. However, it is not self-evident that we should 

diagnose and treat SSD just because it is associated with lower quality of life, more social 

problems, and more physical and psychiatric morbidity. The importance of such associations 

might be minor for some individuals, while there might be disadvantages of both diagnosis and 

treatment. The disadvantages of a diagnosis can be the social stigma of mental illness, the 

consequence that the individual is passivated or maybe starts practicing a victim role within the 

sickness role. The disadvantages of treatment would be that the person with SSD and a mental 

illness diagnosis receives antidepressive medications that often have undesirable effects – in rare 

cases they lead to somatic or psychiatric inpatient care, or even death [127, 224-226].  

In this context we can remind ourselves that disorders have at least three different aspects: the 

medical positivist or the objective aspect (disease), the subjective aspect (illness) and the social 

aspect (sickness) in relation to other individuals, groups and culture [225, 226]. Whether SSD 

should be regarded as a disorder to diagnose is thus not self-evident. Traditionally, the 

consequence of passing the boundary to a disorder, and getting the label of a diagnosis, has been 

that the individual qualifies for treatment.  This has been the fact in many areas internationally 
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and is still true today. From a sociological perspective the social sickness aspect entails both 

duties and privileges [225]. Standards are linked to the disorder or the diagnosis, and examples of 

duty include being called sick, and to comply with the community’s recommended treatment. 

Privileges on the other hand can include a greater legitimacy for rest and support that come with a 

diagnosis. Within the field of psychiatric disorders, compared to somatic disorders, the sickness 

role appears somewhat differently, as the social stigma (disapproval of a person based on social 

characteristics) is more pronounced, and the legitimacy for rest and support is less as the mental 

disorder is generally less visible compared to somatic disorders such as a hip fracture [226].  

In addition, the interactions between the different aspects of a disorder might be stronger in 

mental compared to somatic disorders. Examples of such interactions can be when a physician 

adjusts the choice of diagnosis for a medical certificate to what the insurance system promotes 

[personal experience], whereby social sickness is formed which in turn can lead to subjective 

illness for the individual. Another example would be when a person’s subjective illness is 

mistakenly regarded as a disease, which leads to a diagnosis and consequent social sickness. 

According to the theory formation of social constructionism, our discussions and perceptions of 

diagnoses and disorders correspond to a continuous constructing and reconstructing of the 

disorders in society [227, 228]. In this way, perceptions of a disease are constructed both in the 

sick person and in surrounding persons, in a dialog or a negotiation process between different 

persons. In today’s society this dialog has changed compared with previously, as today it is more 

often conducted in social media. The changing content and form of the dialog influences the 

resulting sickness perception, for example when even elderly people increasingly communicate 

their psychiatric diagnoses with each other on Facebook and similar social media [229, 230]. 

Thus, by defining a phenomenon as abnormal or as a sickness, the phenomenon transforms from 

normality to pathology in its consequences through the social interaction (the so-called Thomas 

theorem [231]). Subjective illness is interpreted as objective disease, which leads to social 

sickness, which in turn changes the original aspects of illness and disease. Turning back to SSD, 

we would thus link a set of social standards (with duties and privileges) to the condition if we 

called this disease or pathology.  

The tendency for a growing number of phenomena of our society to be regarded as sickness or 

pathology instead of normality or normal health, has been called medicalization [232, 233]. The 

discussion about medicalization has been closely associated with the social constructionist 

theory, and critical voices have stated that by expanding the concept of disease, medicalization 

leads to the passivation of individuals as well as to the expanding power of healthcare in society. 

As another possible example of this supposed expansion of healthcare in society (or  

medicalization), it was recently noted in the journal Lancet Psychiatry that people increasingly 

use the concept of “mental health problems” instead of “mental illness” or “mental disorders” 

[234]. With a wider concept, more citizens or patients are included, and thus including SSD in the 

DSM in the future would probably mean a step toward further medicalization, with advantages 
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and disadvantages. Probably, there is also a parallel and opposite tendency in our society, which 

could be named demedicalization. 

The DSM system still today mostly corresponds to a prevailing categorical diagnostic paradigm 

in psychiatry internationally, and it therefore resembles the classification system of Carl von 

Linné, in which different entities are classified in separate categories like buckets next to each 

other [5]. The alternative dimensional perspective on psychiatric disorders indicates the problem 

of distinguishing between normality and disease, but it also indicates the problem of comorbidity 

in psychiatry. The extent of comorbidity in psychiatry is large in general, which for the individual 

can mean that he or she receives different psychiatric diagnoses from year to year, even if the 

clinical picture is broadly similar, or otherwise (depending on the practice of the individual 

physician)  that the individual receives several diagnoses at the same time [27, 235].  

From an epidemiological perspective this is an important contributing factor to the widely 

varying numbers of prevalence of psychiatric diseases. For example the prevalence of depression 

in a study depends on whether psychiatric comorbidity (for example dementia) is an exclusion 

factor or not in the collection of data. Critics have, popularly, compared the DSM system in the 

psychiatric field with McDonald’s hamburgers in the hamburger industry: the best reliability is 

not necessarily the best quality. As a continuation of the criticism of the DSM, hopes have been 

expressed that diagnostic registries in the future (ICD-11, DSM-6) will be built more on etiology 

than on topography [236]. Examples of such efforts to find a better basis for disorder 

classifications in the future are transdiagnostic studies with neurochemical, neuroanatomical and 

genetic categorizations in psychiatry, as well as the studies on the hexaflex model for 

psychological processes in psychotherapy (of Acceptance and Commitment Therapy (ACT)), 

although the processes are called a destructive normality and not disorders in ACT [235, 237, 

238].  

The terms ‘transdiagnostic conditions’, ‘phenotypes’ and ‘subtypes of psychological problems’ 

are used in order to disengage from the frames of the current DSM [16, 235]. Also, this thesis can 

be regarded as an effort to understand and describe psychological problems from a 

transdiagnostic perspective, or at least beyond the boundaries of normality and syndromal 

depression. Thereby, this thesis also contributes to a continuous social construction and 

reconstruction of our society, with parallel tendencies of medicalization and demedicalization 

according to the discussion above. 

The relationship between advocates of different perspectives in the controversies about the 

hegemonic diagnosis models, the understanding of disorders and the process of medicalization 

has recurrently been tense, and the criticism of the prevailing paradigm of psychiatry has been 

called antipsychiatry [239]. As the antipsychiatric movement historically has been defined by 

representatives of psychiatry itself, and as psychiatry is a very wide field, the antipsychiatric 

movement naturally has recurrently been described as heterogeneous. During long periods this 

debate has also led to reduced cooperation between psychiatry and adjoining disciplines 
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(sociology, psychology) [232]. Also, within psychiatry there has been a similar debate about the 

problems of diagnostic boundaries, for example the debate about the border between normality 

and pathology. However, the matter on where to draw the line between normality and disease is 

not only applicable to psychiatry, but also to the domains of somatic healthcare where some 

boundaries change over time [30]. 

Following the above discussion about the boundary between normality and pathology, I draw the 

preliminary conclusion that SSD is not definitely normality or disease or disorder, as such a 

determination can be a matter of parlance, insurance practices, medical scientific findings, 

hegemonic diagnosis models and consequent interactions between objective, subjective and 

social aspects of a disorder. An alternative formulation would be that SSD in the individual case 

of very old persons can be regarded as concerning either normal aging or disease. But no matter 

which, this thesis indicates that SSD in very old persons has significance for the health and for 

morbidity of the individual over time. Considering that SSD and depression have a higher 

prevalence and in particular a higher incidence compared with many other diseases in the 

population, they have been compared with respiratory tract infections. Schaefer et al. 2017 

rhetorically compared episodes of mental illness with infections such as bronchitis or influenza 

[240]. The picture of bronchitis can thus also contribute to the understanding of SSD from an 

epidemiological perspective (Figure 12). 

 

Figure 12. The metaphor of depressiveness for the soul or the psyche, which can be seen as an 

analogy to bronchitis for the body. The analogy builds on epidemiologic similarities between 

depressiveness and bronchitis. 

5.3.3 Prevention and treatment of SSD in very old persons 
To a certain extent, the significance of SSD in very old persons depends on the possibilities for 

intervention. If there were no interventions that made a difference in SSD, then it would be less 

relevant to identify this condition of mild depressiveness. There are several treatment options for 

SSD, but there is no generally accepted treatment model of SSD for the time being. 

SSD? 
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Probably this is due partly to the lack of consensus about the definition of SSD, and partly also to 

the fact that few treatment studies for the condition have been undertaken [21]. Previous studies 

investigating for example CBT or the drug group SSRI indicate that these treatments work for 

SSD just as in more severe degrees of depressiveness, although the effect sizes are smaller for 

SSD than for syndromal depression [106-108]. For depression in the specific age group of very 

old persons there are no treatment guidelines either, although there are such for the larger 

category of elderly persons of age 65+ [109].  

Common treatment options that have shown an effect for depression in elderly persons are CBT 

and the subtype problem-solving therapy, antidepressive medications, physical activity and 

collaborative care [109, 110]. Because of the lack of evidence for the specific age group of very 

old persons, some physicians choose a nihilistic approach to the question of treatments, i.e. they 

argue that one can choose whichever treatment or no treatment at all with an equivalent scientific 

support. As in previous literature, Kok et al. 2017 advocates in the above-mentioned review an 

approach in which we extrapolate from evidence for treatment of younger ages to treatment of 

older ages [109, 122, 123].  

Similar to our previous reasoning about heterogeneity in etiology and the clinical picture, and in 

addition to the guidelines for treatment of depressiveness in elderly persons, there are reasons to 

try to consider both comorbidity and transcultural aspects in the treatment choice for 

depressiveness. Also, evidence-based medicine means not only considering scientific findings but 

also the individual preferences for the choice of treatment [241, 242]. Thus, we would choose 

perhaps CBT or problem-solving therapy if there were psychosocial aspects in the medical 

history that could be handled constructively, or perhaps physical activity as a treatment if there 

were physical prerequisites, or else choose antidepressive medications if the depressive person 

preferred. Just as in syndromal depression and other psychiatric disorders, there can be good 

health economic and ethical reasons for choosing stepped care models in the design of prevention 

or treatment strategies for SSD in healthcare [27, 82, 117].  

Also, there are reasons to choose more compound or multimodal treatment models of integrative 

character such as comprehensive geriatric care (CGA) or collaborative care, which have growing 

support in psychiatry, old age psychiatry, and geriatrics [110, 114, 116, 243]. These and similar 

treatment models seem particularly appropriate for elderly persons with SSD, as they build on 

holistic or person-centered care, which in turn are particularly appropriate for complex 

multifactorial conditions that are common in patients in old age psychiatry.  

In summary, there is a lack of evidence for the prevention and treatment of SSD in very old 

persons, but extrapolation from treatment guidelines of younger age groups seems to be a fair and 

promising approach. This might include stepped care models, and the use of holistic and 

multimodal treatment models such as CGA and collaborative care. Improvement of mild 

depressive conditions can often be achieved with limited but individually adjusted interventions, 

while failure of therapy or more severe conditions demands more intensive interventions. 
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5.4 Methodological discussion 
The validity (consistency between reality and interpretation) of this thesis, and the question of 

whether the separate papers of the thesis project have contributed to the overall aims, are 

dependent on several factors. These will be commented upon in the following. The overall aim of 

the thesis was to investigate the unclear area between syndromal depression and non-depression 

in very old persons, and to investigate SSD or subthreshold depression in the very elderly. When 

initially formulating this overall aim, we assumed equivalence between the unclear area and SSD. 

However, I have gradually realized that SSD and the unclear area is not necessarily the same 

thing, which is why the validity of our definition of SSD and the validity of the thesis project are 

presented separately in the following.  

5.4.1 The validity of the definition of SSD in the thesis project  
The validity of our definition of the term SSD can be described by the following components 

[12]: 

1. The content validity (i.e. whether the choice of domains and items is adequate for the aim, 

and how well the measurement instrument covers the subject in a convincing way) 

depends on the choice of GDS-15 (Appendix, annex 1) for the operationalization of SSD 

in the studies. To equalize SSD with a specific score range of GDS-15 is a simplification 

of reality, as SSD cannot definitely be caught by the instrument. Regarding the 

composition of items of the instrument, this has been well described previously, and the 

validity for measuring depression has been thoroughly investigated in many studies, 

although most studies were in other countries than Sweden [147, 148]. We chose to use 

the 15-item version of GDS instead of GDS-20 (which has been more common in clinical 

practice in Sweden) and instead of the original 30-item version of the instrument [150, 

244, 245]. One aspect of the GDS-15 is that the instrument, like other scales, contains 

single items that are affected by bodily problems (even if the quest in the design of the 

scale was to avoid such items). For example items no. nine about doing new things, and 

no. 13 about energy are typically influenced in this way. This means there is a risk of 

getting an elevated score because of somatic comorbidity, despite our aim of investigating 

psychological or psychiatric problems. On the other hand, affective disorders have both 

somatic and psychological aspects, a fact that instead motivates the inclusion of some 

questions on somatic aspects in order to capture all aspects of the condition. In order to 

increase validity considering the dynamic character of depressive conditions, in paper 2 

we chose to define the SSD group from two separate measurements of GDS-15. Thus, 

paper 2 differs from the other papers regarding the content validity. Also the cutoff 

between ND and SSD was changed from 1/2p to 2/3p for GDS-15 for papers 2-4 

compared to paper 1, which also means there is a variation of content validity between the 

studies. 
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2. Criterion validity (or empirical validity, consisting of concurrent validity and more 

aspects):  

o Concurrent validity: as the use of a depression screening scale for defining 

categories of depressiveness is a well-established method according to the 

literature, this seemed to be an effective and practical way to define SSD in the 

ELSA85 study, and in the separate papers [21]. A critical remark would be that a 

consequent use of DSM criteria for defining categories of depressiveness would be 

a more valid way, as DSM is often regarded as the gold standard. As there is no 

definition of SSD in this registry, the DSM was not an option. From the 

dimensional perspective on psychiatric disorders, screening scales also have 

advantages compared to a diagnostic structured interview, as they naturally 

measure the affective conditions in degrees or numbers. A principal disadvantage 

of GDS-15 is that this scale was not principally constructed to screen for SSD or 

to measure degrees of depressiveness, but to determine the presence of syndromal 

depression (and to do this from a categorical perspective). Using the scale for 

another purpose than that originally intended means a change in validity [12]. In 

addition, the positive predictive value is generally dependent on the prevalence of 

the condition in the sample, which is also different between SSD and syndromal 

depression. Thus, using GDS-15 for defining SSD was important for the criterion 

validity. Despite the advantages of using GDS-15, the fact that this scale was not 

constructed to measure SSD but something else (depression) consequently meant a 

risk that we might study something slightly different to what we intended. 

3) The construct validity (the degree to which the screening instrument relates to other 

instruments and concepts) was not a central matter for the thesis project, even if such aspects 

were discussed within the frame of this thesis and the single papers. 

5.4.2 Internal validity for the thesis project as a whole: 

5.4.2.1 Quantitative criteria for the assessment of validity 

The validity of the single papers or of the thesis project corresponds to how well the studies 

investigated the intended study object, which also means their degree of bias. There are at least 

two principal types of bias in the papers: 

1. Selection bias: 

o Non-participation was a substantial problem for the cohort study ELSA85 as 24% 

(154/650) of the eligible population chose to refrain from participating. Whether 

this selection of participants was differential or not is unclear. In comparison with 

peers for the whole country, the participants had a similar distribution of sex, but a 

slightly lower educational level (paper 4). Thus, we cannot surely know if the 

sample was representative of very old persons in the country, although 

demographic data (Table 2 of this thesis frame, and Table 1 of papers 1-4) at 
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baseline in general indicated a reasonable representability compared with very old 

persons in the country.  

o Item non-response was generally a small problem for the thesis, as the response 

rate was high for most variables of the cohort study. For paper 4, two variables 

had a lower response rate, and these were handled with multiple imputations as a 

way of minimizing selection bias for the analyses. For the rest of the analyses, 

non-response was handled with listwise exclusion. 

o Loss to follow-up was a methodological problem (particularly for papers 3 and 4) 

as in many longitudinal studies of very old persons, because of frailty and death. 

In paper 4 a detailed analysis of the attrition for the whole cohort study was made 

(Table 3), and it turned out that attrition was associated with lower ADL and lower 

cognitive function, a higher proportion of adapted housing, and more 

depressiveness. This differential attrition meant an increased risk of type two 

errors, i.e. an underestimation of real associations [167]. 

2. Information bias: 

o Information bias was prevented in paper 1 through blinding for the category of 

depressiveness in steps 1-3 in the content analysis. 

o Reproduction of preconceptions was prevented in study 1 through the rigor of the 

methodology in general, and through the efforts to increase reflexiveness. 

o Recall bias was prevented by the longitudinal design with several measure waves 

instead of a cross-sectional design, and by using register data. Principal risks of 

using register data are the risks of under-reporting (sensitivity) and incorrect 

categorization (specificity). However the included register data were of good 

quality and these sources of error were considered small for the project. 

o Misclassification bias was probably a relevant problem for the thesis, which 

corresponds to the sensitivity and specificity of the GDS-15 for defining SSD 

(described above). However, using GDS-15 principally  means a risk of non-

differential misclassification with a risk of underestimation of the associations, 

which methodologically though is less serious than a differential misclassification 

[246]. 

o Response bias or reporting bias: under-reporting or over-reporting feelings of guilt 

or other symptoms are common in questions about alcohol consumption or about 

depressiveness. This type of information bias could have resulted in a 

misclassification bias if participants denied depressive symptoms despite having 

them. For paper 1, latent content analysis was used, which prevented this risk as 

the method entails interpretation of subtle or unspoken messages from the 

interviews. For the other papers the importance of this type of information bias 

was considered small, given a generally low to moderate degree of social stigma 

from depressive symptoms in the current cultural context. 

As a way of preventing more general bias in the thesis project, different methods have been used 

in different papers (e.g. supplemental qualitative and quantitative methods, and different 

statistical methods in papers 2-4), which might be called triangulation of methods, or mixed 
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methods in a wide sense [157, 247, 248]. However this triangulation of methods was not intended 

to compensate for any specific methodological problem, but rather to make the thesis project as 

versatile as possible. 

5.4.2.2 Qualitative criteria for the assessment of the validity  

In qualitative methodology there are partly different criteria for the assessment of a scientific 

study. Trustworthiness has been described as a more general criterion, containing the four 

components of confirmability, dependability, credibility and transferability [249]. 

1. Confirmability concerns how consistent the results are with collected data, i.e. whether 

a correct interpretation was made, whether appropriate statistical methods were used, 

and whether the researchers were neutral in the analyses. Did the researchers reproduce 

their preconceptions, or did they have an appropriate naturalistic openness to the data? 

2. Dependability is the stability and instrumental consistency in the data collection and 

analysis over time. 

3. Credibility concerns whether the results correspond to a reliable and accurate 

interpretation of data, and how well the study phenomenon is focused upon and the 

context considered. Credibility also includes the aspect of whether alternative 

interpretations have been considered.  

4. Transferability is roughly the same as external validity or generalizability, which is 

commented upon in a separate section below, with comments on the research design 

and sample.  

Of these four assessment criteria of qualitative methodology, dependability was considered a 

small problem for the thesis project, and measures were taken in the separate papers to increase 

the confirmability and the credibility (described in section 3.4 above). In paper 1, the 

confirmability and the risk of reproducing preconceptions was a particular challenge, which was 

prevented by taking field notes, by making reflexive notes before and between the interviews, by 

proofreading of the transcripts, by analysis according to a well-established method, and by 

validation discussions in the research group. The credibility was promoted by producing the 

manuscripts of the single papers in dialog between the different authors, by presentation of 

citations in paper 1 and tables and figures in the other papers, and by presenting the interpretation 

of findings in context in each manuscript. 

Other criteria assessing quality or trustworthiness in qualitative methodology which have been 

proposed by Malterud 2001 are reflexiveness, relevance and validity [250]: 

 Reflexiveness (how the research process rather than preconceptions has influenced the 

results and the efforts of the researchers to be aware of their preconceptions and 

perspectives): Particular field notes were written for paper 1, and a broad literature review 

with different theoretical perspectives was undertaken for all the papers. In addition, 

reflexiveness was promoted by writing the manuscripts in a dialog between the authors.  
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 Validity (described by Malterud as a high quality of design, data collection and analysis, 

with a systematical method and the addressing of potential bias): section 5.4.1 above 

described some of the measures taken to promote the quality of data collection and 

analysis. Other measures were taken in the planning of the cohort study of ELSA85, in 

which I participated very little in the design, but more in the data collection. The 

population sample, the use of high quality data registers, and the long period of follow-up 

were strengths of the design as regards the validity. The combination of qualitative and 

quantitative methodology within the thesis project also strengthened the validity. In 

papers 2-4 several statistical methods were used in parallel, which contributed to 

addressing specific sources of bias. Examples of this were the adjustment for multiple 

comparisons in paper 3, and the detailed analysis of missing data in paper 4. 

 Relevance (do the findings add something new or useful in relation to previous theory and 

knowledge): we based our planning of the design, data collection and analyses on 

previous literature, but we also made an effort to problematize our own findings in 

relation to previous literature. In general, our studies added new knowledge, as they were 

based on the identified knowledge gap about SSD in very old age, according to the 

introduction section 1.7. As several of our findings were in line with previous literature 

(on younger ages), our critical discussion of the findings in context was perhaps 

particularly important for increasing their relevance.  

5.4.3 External validity, generalizability or transferability: 
In the above, different aspects of internal validity are described for our operationalization of SSD 

and for the thesis project as a whole. The external validity (or generalizability or transferability) 

is also important for the interpretation of the thesis project as a whole, and corresponds to the 

degree which our research findings are applicable or transferable to other persons, outside our 

specific sample. As all four papers build on a population study, this means that the findings 

should be transferable to other similar populations around the world, which mainly means peers 

of men and women with the same degrees of depressiveness.  

The generalizability was limited by selection bias (described more in section 5.4.2.1) with 

especially non-participation and differential loss to follow-up as two relevant problems, which 

together with the moderate sample size means that transferring the findings to other populations 

should be done with caution. In addition, depressiveness should be understood in a context of 

cultural and structural societal factors, so transferring the study findings to other cultural contexts 

could be problematic. For example, depressiveness can be triggered by other cultural symbols in 

another geographical area, which would change the relative significance of different markers for 

SSD (paper 2), or it can be associated with other health economic effects in a country with a 

different organization of healthcare. By presenting demographic data, describing the setting, and 

discussing the findings in their context, we have tried to clarify the possibilities to generalize for 

potential readers, or the possibilities to reproduce the studies by other researchers. Roughly, the 

samples and the design of the different papers offer great possibilities to generalize the results 
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and the conclusion to the age group of very old persons with SSD in Sweden and neighboring 

countries. 

5.4.4 Reliability of the data collection in the thesis  
In addition to the internal and the external validity described above, the reliability or 

measurement noise also affects the quality of the study results. For paper 1 the reliability was 

increased by our efforts to ensure an effective and thoughtful interview technique, an appropriate 

design of the interview guide, and accuracy in the proofreading and analysis of the interview 

transcripts. For the quantitative measurement the reliability was ensured by training research co-

workers to perform the data collection, and by using well-established assessment instruments 

(GDS-15, EQ-5D, MMSE and others) for the measurements. 

A specific problem concerning reliability in psychiatric research is the participants’ varying 

ability to understand the questions, and to recall things and report correctly. One factor that is 

assumed to have increased the reliability of the GDS-15 instrument is that the questions were 

posed orally by an occupational therapist at home, instead of the participants reading the 

questions. This procedure made it possible to clarify the meaning of the questions during the 

conversation. Also, the decision to use GDS-15 instead of other depression scales is assumed to 

have contributed to the reliability, as the instrument is constructed to be easily understood even 

for persons with mild cognitive impairments in old age. One inescapable problem regarding the 

reliability in studies of very old persons is the naturally occurring communication difficulties 

because of impairments of hearing, vision, speech and cognitive functions. As all co-workers 

involved in the data collection had a background of working in geriatric care, such 

communication difficulties were considered to be of minor importance for the data collection. 

5.4.5 Some comments on causality for the thesis project  

In studies of SSD in very old persons, as in epidemiological studies in general, there is a focus on 

identifying causality, as such knowledge is crucial for the prevention of illness in society. In 

order to identify a cause or an etiologic agent associated with a form of illness, a first step is to 

assess if there is an association according to a hypothesis, and if such an association is valid or 

spurious. Only then, and with an adequate research design, is it possible to assess whether the 

association is causal or better explained by confounders, and what type of causality it is. Most 

psychiatric disorders have the type of causal associations with agents termed ‘non-necessary and 

non-sufficient’, which also corresponds to webs of causation (described in section 5.2.2 above). 

Although we used four measure waves over a long period of eight years, our studies were not 

designed to assess temporality between SSD and other factors, as the time intervals between the 

measure waves were so long and irregular. It appears probable that the degree of depressiveness 

varied substantially in between the measure waves, so the temporalities of associations were 

uncertain. However, the findings from our longitudinal studies indicate valid associations over 

longer periods. In addition, as previous studies on persons of younger ages have had results 

indicating causality between depressiveness and the same factors (by dose-response, replication 
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of findings, biological plausibility, and more [21, 31, 251-253]) it appears probable that the 

identified associations of our studies were at least partly causal. 

In order to be able to assess the causality aspect, future studies should use more measure waves 

and closer time intervals between the waves, so that determinants for the dynamics of 

depressiveness will appear more clearly. In addition, more detailed diagnostic procedures 

compared with those used for our definition of SSD (by studying single depressive symptoms or 

by using specific transdiagnostic methods) would improve precision when identifying relevant 

phenotypes and studying associations on a more detailed level. Although the causal relations in 

mental illness are interwoven in complex networks, the scientific progress in the field gives 

reasons for optimism. 
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6. Conclusions and future perspectives 

This thesis had a general aim of investigating the unclear area between syndromal depression and 

non-depression in very old persons, and to investigate SSD or subthreshold depression in very old 

persons. 

Papers 1 and 2 described experiences of being among persons with SSD in very old age, and the 

factors associated with SSD from a cross-sectional perspective. Paper 1 described SSD and 

compared it to ND and syndromal depression among the very old, through interviews 

characterized by naturalistic openness. By means of qualitative content analysis, four themes 

were identified which together give a comprehensive picture of how SSD is experienced in very 

old age. In the comparison of SSD, ND and syndromal depression, there were many similarities 

among all the categories, while differences were larger between SSD and depression compared 

with SSD and ND. This finding was interpreted as supporting the perception of SSD as 

something qualitatively (not just quantitatively) different from syndromal depression. Hopefully 

this study and future supplemental studies can contribute to a better understanding of SSD, 

indirectly clarify motives for interventions, and also lead to ideas about how to design 

interventions for SSD. 

Paper 2 contributed to identifying factors associated with SSD among very old persons from a 

cross-sectional perspective, and according to the multivariate logistic and linear regressions, the 

hypothesized four domains (sociodemographic factors, declining physical functioning, 

neuropsychiatric factors, and existential factors) were significantly associated with SSD. One 

interpretation of the findings was that some markers for SSD are not included in the depression 

diagnosis criteria of DSM or ICD, and therefore it is important to be aware that there may be 

other signs or symptoms, apart from the classical ones, in order not to overlook significant 

depressiveness. By awareness of such other markers we can increase the chances of identifying 

depressiveness when comorbidity and transcultural aspects make the clinical picture complex. 

 Papers 3 and 4 showed that very old persons with SSD compared to ND were associated with 

negative outcomes of lower self-perceived health, elevated healthcare costs, and morbidity over a 

long period. The mean total direct healthcare costs per month of survival over five years were 

1.45 times higher for persons with SSD at either baseline or the one-year follow-up compared to 

ND, which according to our hypotheses was significant even when adjusting for somatic 

multimorbidity. Contrary to our hypotheses, cognitive dysfunction, chronic pain, lower ADL 

function, and lower physical function were not significantly associated with future healthcare 

costs in our multivariate regression.  

According to our hypotheses, SSD compared to ND was associated with lower basic ADL and I-

ADL, lower self-perceived health, lower cognitive function, a higher frequency of loneliness, and 

a higher degree of depressiveness in each of the four measure waves in eight years of follow-up. 
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Contrary to our hypotheses, lower cognitive function was not significantly associated with SSD 

when adjusting for other covariate factors. Also contrary to our hypotheses, mortality over nine 

years was not elevated for very old persons with SSD compared to ND when adjusting for 

relevant covariates. 

 

Previous studies have indicated that SSD is common in society – perhaps in particular among 

elderly persons – and our study findings indicate that SSD in very old persons is significant for 

the patients, for healthcare and for society. Even if the diagnostic registry DSM currently does 

not include SSD as a separate diagnosis, the condition is associated with both suffering and 

functional decline which both could motivate interventions for the single individual. Such 

interventions for this target group have been insufficiently studied. However, it is probable that 

the same kind of interventions as those for syndromal depression would also be appropriate for 

SSD, although both diagnostics and treatment should be adjusted for the individual and for the 

very old person’s conditions. We have discussed from an epidemiological and from a social 

constructionist perspective whether SSD corresponds to disease and pathology or instead to 

normal aging, and a preliminary conclusion was that SSD should not be regarded as either 

normality or pathology in general. On the basis of the findings from the four papers of this thesis 

project, and of the literature in the subject field I make the following interpretation of SSD in 

very old persons, according to a biopsychosocial stress-diathesis model (Figure 13). 

 

Figure13. An interpretation of SSD in very old persons according to the principles of the 

biopsychosocial stress-diathesis model, inspired by Aggernæs et al. 2017 [254]. The number, 

duration and intensity of depressive symptoms presented as a function of sequence number of 

challenges in aging. Resilience factors decrease the vulnerability of the individual, while risk 

factors increase it. SSD is situated in an area of the diagram where pathology and normal aging 

are overlapping. Note: 
a
=Depr stands for syndromal depression in the Figure. 
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How we respond affectively to different challenges in old age is individually different as a result 

of individual resilience, risk factors and previous experiences. Therefore, the change (size and 

direction of the change of the individual curve in the diagram) in terms of number, duration and 

intensity of depressive symptoms, is different between individuals as a result of a specific 

challenge. SSD in one person at a certain time can be part of normal aging, while SSD with the 

same number of symptoms, intensity and duration in another person or another time, can mean 

pathology. Part of the depression area of the diagram might even correspond to normal aging, as 

the areas of normal aging and pathology overlap. An alternative view of SSD beyond these 

boundaries (perhaps when considering the general tendency of mood fluctuations for a person 

over a period of more than one year) would be that SSD corresponds to a general vulnerability 

(the sum of resilience and risk factors together), and this can be treated as a basic rule. 

Different treatments would then fit different individuals depending on the type of vulnerability 

and on which agents has triggered a deterioration of the state of health. When existential matters 

as a form of risk factor contribute the most to the current vulnerability, then psychotherapy with 

elements of reminiscence therapy, problem-solving therapy or other CBT interventions could be 

good alternatives. When neurochemical mechanisms as another form of risk factor, contribute the 

most to the vulnerability, then antidepressive medications would be appropriate. Making an effort 

to assess the specific story of the very old person would thus facilitate a tailored intervention (as 

is increasingly used in the field of CBT), and would also ameliorate the diagnostic assessment. In 

many cases a combination of different treatment alternatives would also be appropriate. In 

addition, interventions to promote health or increase resilience more generally, by interventions 

such as behavioral activation or physical activity, would decrease vulnerability. According to our 

previous discussion, a stepped care model of interventions, collaborative care and the CGA 

model also appear to be good alternatives in the care of SSD and depressiveness as these models 

are all used with consideration of the complex and multifactorial aspects of how a very old 

person presents SSD. 

The practical implications of this thesis are that organizations and personnel in healthcare and 

municipal care need to have an awareness and openness towards SSD in very old persons, as it 

may be important both for the health of the individual and society. With such awareness, 

physicians, nurses and other occupational categories in healthcare and municipal care could 

become better at identifying depressiveness, and could then, after a comprehensive assessment, 

decide what measures to take. In order to make a correct assessment of the health problems of a 

very old person, it is crucial for both diagnostics and treatment to consider comorbidity, 

transcultural aspects and the individual’s thoughts and preferences altogether. By considering 

scientific evidence, clinical knowledge and the unique situation and preferences of the individual, 

the healthcare provided will be evidence-based and tailored for the individual. This would 

probably help the very old person to achieve a higher quality of life, a higher resilience, as well 

as a lower morbidity over time. 
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Future studies could extend our understanding of possible causal aspects of the relationships 

among depressive symptoms and morbidity in old age by using tighter measure waves while also 

controlling for mediating factors clearly defined a priori. A more thorough analysis of single 

depressive symptoms or the use of transdiagnostic models in research could also improve the 

possibilities of disentangling moderators or relevant phenotypes in the heterogeneity of SSD and 

syndromal depression. Future qualitative studies could also deepen our understanding of SSD by 

investigating heterogeneity within and between categories of depressiveness, which is of 

relevance for diagnostics and treatment. In addition, there is a need for prevention studies of SSD 

in old persons, to assess whether interventions might reduce morbidity, societal costs and 

improve quality of life. 
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Appendix 

Annex 1. The 15-item Geriatric Depression Scale (GDS-15) 

Choose the best answer for how you have felt over the past week: 

1. Are you basically satisfied with your life? YES / NO 

2. Have you dropped many of your activities and interests? YES / NO 

3. Do you feel that your life is empty? YES / NO  

4. Do you often get bored? YES / NO 

5. Are you in good spirits most of the time? YES / NO 

6. Are you afraid that something bad is going to happen to you? YES / NO 

7. Do you feel happy most of the time? YES / NO 

8. Do you often feel helpless? YES / NO 

9. Do you prefer to stay at home, rather than going out and doing new things? YES / NO 

10. Do you feel you have more problems with memory than most? YES / NO 

11. Do you think it is wonderful to be alive now? YES / NO 

12. Do you feel pretty worthless the way you are now? YES / NO 

13. Do you feel full of energy? YES / NO 

14. Do you feel that your situation is hopeless? YES / NO 

15. Do you think that most people are better off than you are? YES / NO 

 

Reference: Sheikh JA,Yeasavage JA: Geriatric Depression Scale (GDS): recent findings and 

development of a shorter version., in Clinical Gerontology: A Guide to Assessment and 

Intervention. Edited by Brink TL. New York, Howarth Press, 1986, pp. 
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