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CHAPTER 1 

GENERAL INTRODUCTION AND OUTLINE OF THE THESIS 

 

Introduction from a personal perspective 

Why study loneliness? Like so many decisive moments in my professional life, including starting this 

thesis, it was more a coincidence than a preconceived plan. In 2010 I became a geriatric psychiatry 

trainer. One of the prerequisites was that I had to be actively involved in scientific research. Since 

one of my colleagues was working on his thesis at that time studying loneliness in the older general 

population, I was intrigued by the question what the prevalence of loneliness would be in our 

population of older psychiatric patients. This was the start of planning a clinical study in the geriatric 

psychiatry department of Arkin Mental Health Care. Once I started to study loneliness in a clinical 

cohort, soon I wanted to know more about its impact and consequences. Looking into loneliness in 

detail also made me more aware of its importance in the daily lives of our patients.  

One case, still a lively memory from daily practice, may illustrate the impact of loneliness on daily 

functioning, health and treatment. It concerns a 67-year old divorced woman who had been treated 

with lithium for bipolar disorder for many years, of which the last years by her general practitioner. 

At the time of her referral to our department, she suffered from polydipsia and polyuria. When 

lithium was replaced by valproic acid, her condition worsened. She suffered from tremors and 

depression, and walking became very difficult. Because her mobility decreased she eventually did not 

leave her house anymore and as a consequence she had no social contacts except the occasional visit 

from her daughter. Becoming more and more dependent on professional care, she had to be moved 

to a nursing home. Within weeks, she made new acquaintances, became more active, and her mood 

and her walking improved considerably. She said that she “never had a better period in her life”.  

Introduction into the topic of this thesis 

Loneliness is often defined as an aversive emotional state, caused by a discrepancy between desired 

amount or depth of social relationships and the actual amount and/or depth of these relationships 

(Shankar et al. 2011; Hawkley & Cacioppo 2010; De Jong Gierveld & Van Tilburg 2006; Perlman & 

Peplau 1981; Weiss 1973). From a more philosophical or existentialist point of view, every human 

being is essentially isolated and the ways to deal with this existential isolation are to accept the fact 

that we are essentially alone, and to overcome this separateness by relating with others (Yalom 

1980). The human drive to form significant and lasting relationships with others is considered 

universal (Baumeister & Leary 1995). This “need to belong” is argued to be as fundamental in human 

motivation as the need for food, and not being able to fulfill this need or losing a meaningful social 

bond can cause not only emotional distress, but also physical and mental health problems 

(Baumeister & Leary 1995). Baumeister and Leary (1995) argue that the drive to form social 

relationships can only be satisfied when two aspects are fulfilled: the need for frequent positive 

social interactions, and the need for these interactions to take place in a lasting meaningful 

relationship. These two aspects of social relationships have also been introduced by Weiss (1973), 

who introduced the concepts of “the loneliness of social isolation” or social loneliness and “the 

loneliness of emotional isolation” or emotional loneliness. In social loneliness, the amount of social 
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relationships is less than desired, whereas in emotional loneliness there is a lack of close emotional 

attachment.  

Social isolation, on the other hand, is the objective counterpart to these subjective experiences of 

loneliness. Social isolation refers to the absence of social relationships. It has been operationalized in 

different ways: small size of the social network (Schutter et al. 2020; Steptoe et al. 2013; Shankar et 

al. 2011; O’Luanaigh et al. 2008; Routasalo et al. 2006), the absence of a partner, low frequency of 

social contacts, or lack of participation in social groups or institutions (Cacioppo 2015). 

Both loneliness and social isolation in adults increase with age, due to the loss of a spouse, 

deteriorating health, increasing disability or decreasing social integration (Fokkema et al. 2012; De 

Jong  Gierveld & Havens 2004; Jylhä 2004). Reported prevalence figures for loneliness in older adults 

vary from 20 to 40% (Luo et al. 2012). In the Netherlands these figures vary from 44% in those older 

than 65 years to 63% in those older than 85 years (GGD, CBS & RIVM, 2016). There are no prevalence 

figures for loneliness and social isolation in older psychiatric patients. However, loneliness has been 

found to be associated with depression (Erzen & Cikrikci 2018; Liu et al. 2016; Meltzer et al. 2013; 

Aylaz et al. 2012; Golden et al. 2009; Cacioppo et al. 2006; Adams et al. 2004; Beekman et al. 1997): 

not only does depression increase the risk of loneliness (Cacioppo et al. 2006), but loneliness also 

increases the risk of depression (Beekman et al. 1997).  

Associations with mortality 

These negative consequences exist not only for mental health but also for physical health. 

Associations with increased mortality in older adults have been found for loneliness (Holwerda et al. 

2012; Luo et al. 2012; Perissinotto et al. 2012; Patterson & Veenstra 2010; Shiovitz-Ezra & Ayalon 

2010; Penninx et al. 1997; Olsen et al. 1991) as well as for social isolation (Tanskanen & Anttilla 2016; 

Steptoe et al. 2013; Holt-Lunstad et al. 2010; House et al. 1988), although some studies did not find 

an association (Holwerda et al. 2016; Steptoe et al. 2013; Cerhan & Wallace 1997). The effect size of 

the lack of social relationships with respect to mortality has been stated to be comparable to that of 

smoking, obesity, and lack of exercise (Holt-Lunstad et al. 2010; House et al. 1988). However, there is 

no consent as to what aspect of social relationships constitutes this higher mortality risk, and 

whether the subjective aspects of social relationships (loneliness) are more important or the 

objective aspects (social isolation). In addition, depression has been found to be associated with 

increased mortality (Wei et al. 2019; Li et al. 2019; Saz & Dewey 2001). Therefore, important 

questions are whether loneliness or social isolation is more important in the association with 

mortality and what the role of depression is in these associations.  

Potential pathways 

Another aspect of the associations between loneliness or social isolation and mortality are the 

potential pathways. The underlying mechanisms are not yet clear. Brummett et al. (2001) have 

studied factors such as disease severity, socioeconomic status, psychological distress and hostility in 

socially isolated patients with coronary artery disease, but did not find associations. Some authors 

examined the association between loneliness, social isolation and cognitive decline (Rafnsson et al. 

2020; Lara et al. 2019; Holwerda et al. 2014). Other authors pointed to immune dysregulation in 

loneliness, reflected by increased levels of proinflammatory cytokines or elevated herpesvirus 

antibody titers (Jaremka et al. 2018; Jaremka et al. 2013; O’Luanaigh & Lawlor 2008). Yet other 

mechanisms could be via sleep disturbances (O’Luanaigh & Lawlor 2008; Cacioppo et al. 2002) or 
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health behaviors such as increased food intake (Jaremka et al. 2018). Alternatively, focus has been 

directed to the hypothalamic-pituitary-adrenal axis (HPA-axis). Associations have been found 

between loneliness and higher cortisol awakening response in middle-aged and older adults (Steptoe 

et al. 2004; Adam et al. 2006). Both higher (Aubert et al. 2016; Hammer et al. 2016; Zurfluh et al. 

2017) and lower (Maripuu et al. 2016) cortisol levels are associated with mortality. Another possible 

pathway is via cardiovascular disease, as loneliness has been found to be associated with high blood 

pressure (Momtaz et al. 2012; Hawkley et al. 2010; O’Luanaigh & Lawlor 2008; Tomaka et al. 2006; 

Hawkley et al. 2006; Steptoe et al. 2004; Cacioppo et al. 2002), obesity and metabolic syndrome 

(Whisman et al. 2010; Lauder et al. 2006), and life style factors such as smoking and low level of 

exercise (Christiansen et al. 2016). 

Vulnerability 

Especially in the light of these consequences for health and mortality, an important question is 

whether there are identifiable subgroups of older adults who are more vulnerable to loneliness 

and/or social isolation. For instance, since interpersonal competencies and social skills account for 

about 30% of loneliness outcomes (Martin et al. 1997), personality characteristics may be important 

when searching for vulnerability factors (Beadle et al. 2012; Hensley et al. 2012; Margrett et al. 2011; 

Valora Long & Martin 2000; Martin et al. 1997; De Jong Gierveld 1987). Additionally, since loneliness 

has been found to be more prevalent in depression, as well as in some other psychiatric disorders, 

such as anxiety disorders and obsessive-compulsive disorder (Meltzer et al. 2013) and psychosis 

(Sündermann et al. 2014), it is plausible that prevalence of loneliness in older psychiatric patients will 

be higher compared to the general population.  

Aims and research questions 

This thesis aims to find answers to the following questions: 

1. What are the associations between loneliness and mortality and between social isolation and 

mortality in older adults, and what is the role of depression in these associations? 

2. What possible pathways can be identified? Are loneliness and social isolation associated with 

changes in HPA-axis? Is loneliness associated with cardiovascular disease? What is the role of 

depression? 

3. Are loneliness and social isolation associated with personality factors? 

4. What is the prevalence of loneliness in older psychiatric outpatients? What are the roles of 

respectively social isolation factors and depression? 

5. What role does loneliness play in the treatment outcome of depression? 

Figure 1 shows the potential associations. 
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Figure 1. Potential associations. 

 

 

Hypotheses 

Our hypotheses are that loneliness and social isolation are associated with mortality and that HPA-

axis and cardiovascular disease play a role in this association. Furthermore, we hypothesize that both 

loneliness and social isolation are associated with personality factors and that older adults with a 

psychiatric disorder are more often lonely. Especially, we expect a strong association between 

loneliness and depression; additionally, we expect depression to affect the association between 

loneliness and personality factors in such a way that in depressed persons this association is stronger. 

These hypotheses are tested in several studies. We executed a systematic review and meta-analysis, 

we used data from the Netherlands Study of Depression in Older adults (NESDO), and we performed 

a clinical study in the outpatient clinic of the geriatric psychiatric department of Arkin Mental Health 

Care in Amsterdam, the Netherlands.  

NESDO is a multi-site study that was developed to gain more insight into the determinants and 

course of depression in older adults. 378 Participants with a depression diagnosis were recruited in 

general practices and mental health organizations, whereas 132 non-depressed controls were 

recruited via general practitioners only (Comijs et al. 2011). We used NESDO data for five of our 

studies. Additionally, in one study we also used data from the Netherlands Study of Depression and 

Anxiety (NESDA; Penninx et al. 2008), a study that was designed to examine the course and 

determinants of depression and anxiety disorders in adults (18-65 years). In Arkin Mental Health Care 

a study into loneliness in older psychiatric outpatients was started in 2013. Participants were 
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recruited in the outpatient clinics of the geriatric psychiatric department of Arkin. These data were 

used in one study. 

The results of these seven studies and the corresponding research questions will be described in 

detail in the next chapters (2-8). Chapter 2 tries to answer the first research question in a systematic 

review and meta-analysis. In Chapter 3 the results of a NESDO study into the association between 

loneliness and the hypothalamic-pituitary-adrenal axis are described. Chapter 4 studies the 

association between loneliness and cardiovascular disease in the NESDO cohort. Chapter 5 expands 

on the results of chapters 2 and 3, by studying the association between social isolation and the 

hypothalamic-pituitary-adrenal axis, as well as the associations between both loneliness and social 

isolation and mortality in the NESDO study. Vulnerability for loneliness and social isolation is the 

subject of Chapters 6 and 7. In Chapter 6 the association between loneliness and personality factors 

is studied, whereas in Chapter 7 the results of the loneliness study in Arkin Mental Health Care are 

described. Chapter 8 describes results from the combined NESDO/NESDA study into the effects of 

loneliness and social network on the course of depression. Finally, in chapter 9 the combined results 

are summarized with conclusions, methodological issues, implications for health practice, and 

suggestions for further research.  
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CHAPTER 2 

LONELINESS, SOCIAL NETWORK SIZE AND MORTALITY IN OLDER ADULTS: A SYSTEMATIC REVIEW 

AND META-ANALYSIS 

Natasja Schutter, Tjalling J. Holwerda, Hannie C. Comijs, Max L. Stek, Jaap Peen, Jack J.M. Dekker  

 

 

ABSTRACT 

Objective 

Loneliness and social network size have been found to be predictors of mortality in older adults. The 

objective of this study was to investigate whether loneliness and small social network size are 

associated with an increased mortality risk and to review the evidence for either network size, or 

loneliness that constitutes the higher mortality risk. 

 

Methods  

Systematic review of literature published on PubMed, EMBASE and PsychInfo in January/February 

2018 and March/April 2021. Studies that mentioned outcome data were included in the meta-

analysis and coded using the Newcastle-Ottawa Quality Assessment Scale for Cohort Studies. 

 

Results 

The meta-analysis showed that both loneliness and social network size are associated with mortality 

risk in older adults (Hazard Ratio 1.10 (95% Confidence Interval 1.10-1.14) for loneliness and 0.96 

(95% Confidence Interval 0.93-0.99) for larger network size). Sensitivity analyses according to the 

Newcastle-Ottawa Quality Assessment Scale yielded varying results. Heterogeneity was large. 

 

Conclusions 

Both loneliness and small social network size in older adults are associated with increased mortality, 

although the effect size is small. Targeting subjective and objective aspects of older adults’ social 

contacts should be on the agenda of preventive as well as personalized medicine. Comparative 

studies need to be done. 

 

Submitted for publication august 2021 
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INTRODUCTION 

Loneliness and social isolation are distinct but related concepts. Loneliness pertains to the subjective 

feeling of missing an intimate relationship or missing a wider social network (De Jong Gierveld & Van 

Tilburg 2006) and can be regarded as perceived social isolation (Shankar et al. 2011; Hawkley & 

Cacioppo 2010). Social isolation, on the other hand, is an objective indicator that reflects a small 

social network size (Shankar et al. 2011; Steptoe et al. 2013; O’Luanaigh & Lawlor 2008; Routasalo et 

al. 2004), the absence of a spouse, low frequency of social contacts, and lack of participation in social 

groups (Cacioppo et al. 2015). Loneliness and social isolation are related, although the association 

has been found to be rather weak (Cornwell & Waite 2009).  

Both loneliness and social isolation have been argued to be important predictors of increased 

mortality in older adults, although results have been inconsistent. Whereas associations between 

loneliness and mortality have been found in some studies (Holwerda et al. 2012; Luo et al. 2012; 

Perissinotto et al. 2012; Patterson & Veenstra 2010; Shiovitz-Ezra & Ayalon 2010; Penninx et al. 1997; 

Olsen et al. 1991), other studies concluded that mortality was not increased in lonely older adults 

(Steptoe et al. 2013; Holwerda et al. 2016). Associations between social isolation and mortality have 

also been found (Tanskanen & Anttilla 2016; Steptoe et al. 2013; Holt-Lunstad et al. 2010; House et 

al. 1988), with the effect size of the lack of social relationships on mortality being comparable to that 

of smoking, obesity, and lack of exercise. However, one study concluded there was no significant 

association between social isolation and mortality (Cerhan & Wallace 1997).  

When conceptualizing social isolation, several aspects deserve consideration. The definition of social 

isolation is not consistent, and some authors make a distinction between objective and subjective 

social isolation, where the latter is generally conceptualized as loneliness (Cacioppo & Cacioppo 

2014; Cacioppo et al. 2011). An important issue is what constitutes the ‘active ingredient’ (Cornwell 

& Waite 2009) of the lack of social relationships responsible for the association with morbidity and 

mortality. Different measures of a lack of social relationships have been proposed by different 

researchers, including living alone, having a small social network, low participation in social activities, 

low frequency of contacts, perceived lack of social support and feelings of loneliness (Cornwell & 

Waite 2009), and different aspects of social relationships can be taken into account, such as the 

existence and quantity of relationships, their formal structure, and the actual content (House et al. 

1988). Berkman & Syme (1979) tried to integrate these different aspects of social relationships in a 

social network index, considering not only the number of social ties but also their relative 

importance. This index has since been used by several other authors (Schoenbach et al. 1986; 

Seeman et al. 1987; Kawachi et al. 1996). However, the problem with using an index is that it 

obscures which aspects are responsible for the outcome (Avlund et al. 1998). Cornwell and Waite 

(2009) divided the different measures of social isolation into two forms: social disconnectedness, 

marked by a lack of social relationships and lack of participation in social activities, and perceived 

isolation, defined by loneliness and a perceived lack of social support.  

This division into a more objective scale and a more subjective scale is in agreement with most 

research into the effects on health and mortality of loneliness and social relationships, as most 

researchers focus either on the more objective quantitative measure of network size and diversity, 

reflecting reduced social network size and paucity of social contact (Shankar et al. 2011; Steptoe et 

al. 2013), or on the subjective psychological experience of loneliness (Shankar et al. 2011; Hawkley & 

Cacioppo 2010; Steptoe et al. 2013; Routasalo et al. 2004; Steptoe et al. 2004).  
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This distinction between objective and subjective aspects of social relationships and their 

associations with mortality are the main focus of the present systematic review. The amount of 

people in a person’s network can be seen as an indication of social isolation (Victor et al. 2000) and 

this network size has been reported to decrease with age (Bowling et al. 1991). Although living alone 

has been used as an operationalization of social isolation (Victor et al. 2000) and is one of the aspects 

of social isolation that is associated with increased mortality (Holt-Lunstad et al. 2015), we were 

especially interested in the question whether objective aspects or subjective aspects of social 

contacts are more important in the association with mortality. Loneliness is often regarded as the 

subjective counterpart to the objective social isolation (Steptoe et al. 2013; Victor et al. 2000) and it 

has been reported to increase with age (Victor et al. 2000). Our main research question is: Are 

loneliness and small social network size associated with increased mortality in older adults and are 

these risks comparable?  

 

 

METHOD 

Search strategy and selection criteria 

To identify studies investigating the mortality effects of loneliness and/or social network size, we 

systematically searched PubMed in January/February 2018 and in March/April 2021 using the 

following search: (("Mortality"[Mesh:noexp] OR "mortality"[Subheading] OR mortalit*[tiab])) AND 

((("Aged"[Mesh] OR elderly[tiab] OR older people*[tiab] OR older adult*[tiab] OR late-life[tiab] OR 

latelife[tiab] OR very old*[tiab] OR old patient*[tiab] OR old person*[tiab] OR aging[tiab] OR 

ageing[tiab] OR octagenerian*[tiab] OR octogenarian*[tiab] OR centenarian*[tiab] OR geriatri*[tiab] 

OR older patient*[tiab] OR old age*[tiab])) AND ("Loneliness"[Mesh] OR "Social Isolation"[Mesh] OR 

"Social Support"[Mesh] OR lonely[tiab] OR lonelines*[tiab] OR social isolation*[tiab] OR social 

contact*[tiab] OR social network*[tiab] OR social support*[tiab] OR psychosocial support 

system*[tiab])) and EMBASE and PsychInfo using the following search terms: aged, elderly, older 

people, older adult, older patient, late-life, very old, old patient, old person, old age, aging, ageing, 

octagenarian, octogenarian, centenarian, geriatric, geriatrics, geriatric patients, elder care; combined 

with loneliness, lonely, social isolation, social networks, social support, social contact, psychosocial 

support system, social interaction, social behaviour, psychosocial factors, social participation, 

community network, care network, community health network; combined with mortality, death and 

dying. 

 

Study selection 

Figure 1 shows the flow diagram. Studies were included when they were original studies; in English, 

French, German or Dutch; had been published in peer reviewed journals; answered the following 

research question: ‘in older adults, is there an association between loneliness and/or social network 

size and mortality?’ The exclusion criteria were: age younger than 60 years; case reports; systematic 

reviews and meta-analyses; no measure for loneliness or social network size; lack of information 

about covariates. In a first selection round, studies were identified with title/abstract using the 

above-mentioned criteria. This selection was done by two authors (NS and HC or NS and JD). When 
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their opinion differed, a third author was consulted (TH). In the second round, abstracts were 

examined and if they were not informative enough about the study design, the method section of 

the full text was read. This was done by two authors (NS and TH or NS and JD). When their opinion 

differed, a third author (MS) was consulted.  

Data extraction 

In the third round, articles were coded using the Newcastle-Ottawa Quality Assessment Scale for 

Cohort Studies (Wells et al. 2000) (NOS). Each article was coded by the first author (NS) and another 

author (TH, MS or JD). When there was difference in opinion, a third author (HC) was consulted.  

When outcome data were mentioned we included the study in the meta-analysis. Data extraction 

was done by 2 authors (NS and TH). In case of studies including also younger adults, we contacted 

the authors and asked for data concerning only older adults. When no Hazard Ratio or Relative Risk 

was mentioned, we estimated the Hazard Ratio using p-value, total events and numbers of 

participants in each arm (Tierney et al. 2007) and calculated the 95% confidence interval using the 

standard error. From every study the following data were recorded: country, number of participants, 

age group studied, length of follow-up, Hazard Ratio/Odds Ratio, 95% Confidence Interval and 

covariates (Table 1). 

Statistical analysis 

All studies mentioning Hazard Ratio or Relative Risk and a Confidence Interval, or offering enough 

data to estimate a Hazard Ratio, were included in the meta-analysis (Table 1). Separate analyses 

were done for loneliness and network size, using the random effects model. Additionally, we 

executed sensitivity analyses. Since depression has been found to be associated with increased 

mortality (Wei et al. 2019; Li et al. 2019), we examined the effect of depression on the association 

between mortality and loneliness/social network size by first including only studies with depression 

as a covariate, followed by including only studies without depression as a covariate. The same 

method was used for examining the effect of a social network variable in the association between 

mortality and loneliness. Similarly we examined whether differences in scores on items from the NOS 

influenced the meta-analysis outcome. This was assessed by grouping the studies according to NOS-

scores. Heterogeneity was assessed using Cochran’s Q test at significance level of p˂0.05 and 

quantified by the I² statistic, with a value of less than 40% indicating little heterogeneity, 30% to 60% 

indicating moderate heterogeneity, 50% to 90% substantial heterogeneity and 75% to 100% 

considerable heterogeneity (Deeks et al. 2008). Additional sensitivity analyses were executed to 

examine possible causes of heterogeneity. Publication bias was assessed in funnel plots. We 

executed the meta-analysis using Comprehensive Meta-Analysis (CMA) software. 
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Figure 1. Flow diagram of the study selection. 
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Table 1.  Studies Included in the Meta-Analysis. 

Study 
 
Loneliness 
 
Aguiar et al. 
2020 
 
Conde-Sala et 
al. 2020 
 
Drageset et 
al. 2012 
 
Ellwardt et al. 
2014 
Elovainio et 
al. 2017 
 
Holwerda et 
al. 2016 
Holwerda et 
al. 2012 
Hoogendijk et 
al. 2020 
 
Iecovich et al. 
2011 
 
Julsing et al. 
2016 
Jylha and Aro 
1989 
 
Lara et al. 
2020 
Luo and 
Waite 2014 
Ng et al. 2021 
 
 
Novak et al. 
2020 
Olaya et al. 
2017 
 
Olsen et al. 
1991 
O’Suilleabhain 
et al. 2019 
Perissinotto 
et al. 2012 
 
Schutter et al. 
2020 
Steptoe et al. 
2013 
 
Stessman et 
al. 2014 
Sugisawa et 
al. 1994 
 

Country 
 
 
 
USA 
 
 
Europe 
 
 
Norway 
 
 
Netherlands 
 
United 
Kingdom 
 
Netherlands 
 
Netherlands 
 
Netherlands 
 
 
Israel 
 
 
Netherlands 
 
Finland 
 
 
Spain 
 
China 
 
Singapore 
 
 
Sweden 
 
Spain 
 
 
Denmark 
 
Germany 
 
USA 
 
 
Netherlands 
 
England 
 
 
Israel 
 
Japan 
 
 

Nr. of 
participants 
 
 
3186 
 
 
35604 
 
 
227 
 
 
2462 
 
178769 
 
 
2433 
 
4004 
 
1427 
 
 
605 
 
 
719 
 
1060 
 
 
4467 
 
14072 
 
4536 
 
 
512 
 
2113 
 
 
1752 
 
13 
 
1604 
 
 
443 
 
6500 
 
 
1566 
 
2200 
 
 

Age  
 
 
 
71-
93 
 
≥ 60 
 
 
≥ 65 
 
 
≥ 60 
 
˃ 60 
 
 
≥ 60 
 
≥ 60 
 
≥ 65 
 
 
70-
88 
 
64-
84 
60-
89 
 
≥ 60 
 
≥ 65 
 
≥ 60 
 
 
70 
 
≥ 60 
 
 
70-
100 
70-
103 
˃ 60 
 
 
˃ 60 
 
≥ 60 
 
 
70-
90 
≥ 60 
 
 

Length 
of 
follow-
up 
28 yrs 
 
 
2 yrs 
 
 
5 yrs 
 
 
≤ 20 yrs 
 
8 yrs 
 
 
19 yrs 
 
10 yrs 
 
22 yrs 
 
 
18 yrs 
 
 
25 yrs 
 
6.5 yrs 
 
 
6-7 yrs 
 
6 yrs 
 
6 yrs 
 
 
12 yrs 
 
3 yrs 
 
 
≤ 15 yrs 
 
16-19 
yrs 
6 yrs 
 
 
6 yrs 
 
7-8 yrs 
 
 
7 yrs 
 
3 yrs 
 
 

OR/HR/ 
RH/RR 
 
 
HR 
 
 
HR 
 
 
HR 
 
 
HR 
 
HR 
 
 
HR 
 
HR 
 
HR 
 
 
HR 
 
 
HR 
 
RH 
 
 
HR 
 
HR 
 
HR 
 
 
HR 
 
HR 
 
 
HR 
 
R 
 
HR 
 
 
HR 
 
HR 
 
 
HR 
 
HR 
 
 

Result 
 
 
 
1.29 
 
 
1.27 
 
 
0.96 
(attachment) 
 
NS 
 
1.44 
 
 
NS 
 
1.30 (men) 
1.04 (women) 
NS 
 
 
NS 
 
 
NS (moderate) 
NS (severe) 
NS 
 
 
NS 
 
1.04 
 
1.40 (women) 
NS (men) 
 
NS 
 
NS 
 
 
NS 
 
NS 
 
1.45 
 
 
NS 
 
NS 
 
 
NS 
 
NS 
 
 

Main covariates 
 
 
 
Age, cardiovascular risk factors, chronic diseases 
 
 
Age, gender, marital status, depressive symptoms, 
self-rated health, presence of diseases 
 
Gender, age, marital status, comorbidity, attachment, 
social integration, GDS-score 
 
Age, mental health, physical health 
 
Age, gender, chronic disease 
 
 
Age, gender, marital status, network size, depression,  
chronic diseases 
Age, social isolation, CVA, diabetes, depression,  
other diseases 
Age, partner status, sex, depression score,  
social participation, chronic diseases 
 
Gender, health, network type, morbidity, self-rated health 
(age cohort) 
 
Age, chronic disease  
 
Age, gender, baseline health status, social participation 
 
 
Sex, age, depression, social activities 
 
Age, gender, self-assessed health, living arrangement 
 
Age, gender, total number of morbidities, 
social network size, social engagement, living arrangements,  
 
health, health-related behavioral factors, living alone,  
physical disease, depression 
age, gender, marital status, depression, social support,  
physical conditions 
 
Age, gender, health indicators, social contacts 
 
Age, sex, marital status, depressive illness 
  
Age, gender, marital status, living arrangement, depression,  
medical conditions 
 
Age, sex, partner status, depression, chronic diseases,  
 
Age, gender, marital status, general health, 
depression, CES-D rating, longstanding illness 
 
Gender, marital status, self-rated health, age group,  
depression 
Gender, age, marital status, self-rated health, 
chronic diseases, social contacts, social participation 
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Tabue Teguo 
et al. 2016 
Tanskanen et 
al. 2016 
Tilvis et al. 
2011 
Wang et al. 
2020 
Youm et al. 
2021 
 
Network size 
 
Ali et al. 2018 
 
Cerhan and 
Wallace 1997 
 
De Brito et al. 
2017 
 
Ellwardt et al. 
2014 
Giles et al. 
2005 
McLaughlin et 
al. 2011 
Roth 2020 
 
Schutter et al. 
2020 
Shye et al. 
1995 
 
 
Vogt et al. 
1992 

 
France 
 
Finland 
 
Finland 
 
England 
 
South Korea 
 
 
 
 
USA 
 
USA 
 
 
Brazil 
 
 
Netherlands 
 
Australia 
 
Australia 
 
USA 
 
Netherlands 
 
USA 
 
 
 
USA 
 
 
 

 
3620 
 
1731 
 
3687 
 
665 
 
679 
 
 
 
 
6497 
 
2575 
 
 
1413 
 
 
2462 
 
1477 
 
6877 
 
2553 
 
443 
 
455 
 
 
 
451 

 
≥ 65 
 
≥ 60 
 
≥ 75 
 
≥ 75 
 
≥ 60 
 
 
 
 
≥ 65 
 
65-
102 
 
≥ 60 
 
 
≥ 60 
 
≥ 70 
 
69-
87 
≥ 60 
 
≥ 60 
 
≥ 65 
 
 
 
≥ 65 
 
 

 
≤ 22 yrs 
 
≤ 17 yrs 
 
< 5 yrs 
 
10 yrs 
 
8 yrs 
 
 
 
 
10 yrs 
 
8 yrs 
 
 
4 yrs 
 
 
≤ 20 yrs 
 
10 yrs 
 
5-10 yrs 
 
5-6 yrs 
 
6 yrs 
 
15 yrs 
 
 
 
15 years 

 
OR 
 
HR 
 
HR 
 
HR 
 
HR 
 
 
 
 
HR 
 
HR 
 
 
HR 
 
 
HR 
 
HR 
 
RR 
 
HR 
 
HR 
 
RH 
 
 
 
RH 

 
NS 
 
NS 
 
1.17 
 
NS 
 
1.31 
 
 
 
 
1.01 
 
NS (men) 
NS (women) 
 
0.67 
 
 
0.99 
 
0.95 
 
0.89 
 
0.90 
 
NS 
 
1.65 (men) 
1.61 (women) 
(small 
network) 
2.0 (small 
network) 

 
Age, gender, living alone, chronic diseases 
 
Age, gender, self-reported health 
  
Age, gender, subjective health 
 
Age, sex, marital status, chronic diseases, depression 
 
Sex, living with spouse, comorbidity, physical health, 
depression 
 
 
 
Age, gender, marital status, medical conditions 
  
Age, major illness, depressive symptoms, self-perceived  
health,  
 
Age, gender, living arrangements, comorbidity,  
depressive symptoms 
 
Age, mental health, physical health,  
 
Age, gender, comorbid conditions, self-rated health,  
CES-D score 
Age, marital status, chronic disease 
 
Sex, age, marital status, depressive symptoms 
 
Age, sex, partner status, depression, chronic 
diseases 
Age, gender, marital status, health 
 
 
 
Age, gender, baseline subjective health 

OR odds ratio; HR hazard ratio; RH relative hazard; RR relative risk 
 



24 
 

RESULTS 

Systematic review 

Of 144 publications that initially fitted our inclusion criteria, 92 did not fit on closer examination 

(Figure 1). The most frequent reason for non-inclusion was a different measure for social isolation. 

For example, authors used measures like frequency of contact, relationship quality, a ‘social index’ or 

‘social integration index’, living situation, social support measure, network type and marriage status. 

Of the resulting 52 publications, another 7 had to be excluded because they included people younger 

than 60 years old and the authors could not provide additional analyses for participants aged 60 and 

over; 8 had to be excluded because they did not include quantitative results; 1 had to be excluded 

because loneliness was not introduced as a separate variable. Using the NOS, all included studies but 

5 appeared to be of good quality; only the study by Drageset et al. (2012) was of fair quality due to 

the fact that the study investigated nursing home patients only, whereas the studies by Aguiar et al. 

(2020) , Ng et al. (2020), O’Suilleabhain et al. (2019), and Youm et al. (2021) were of poor quality, due 

to missing information about participants lost to follow-up (Table 2).  

Meta-analysis 

Loneliness and mortality. We included 28 studies investigating the association between loneliness 

and mortality. 3 Studies did not calculate Hazard Ratios but other effect sizes. Since they mentioned 

p-value, total events and numbers of participants in each arm, we were able to estimate a Hazard 

Ratio using the method described by Tierney et al. (2007) (See Supplement for the formulas used). In 

18 studies (Table 1), loneliness was not associated with mortality after controlling for a number of 

covariates. All studies controlled for age and gender, except when a birth cohort was investigated or 

the group of participants was divided by gender. All studies controlled for (self-assessed) physical 

health, (chronic) diseases, comorbidity and/or medical conditions. Of the 28 studies, 13 controlled 

for depression and/or depressive symptoms. 16 Studies controlled for a ‘social contact’ variable. 

Figure 2A shows the forest plot: overall, it shows a small but significant positive association between 

loneliness and mortality.   

Network size and mortality. We included 10 studies investigating the association between network 

size and mortality (Table 1). All but 2 showed a lower mortality when the network was larger. All 

studies controlled for age and gender and (self-rated) physical health, comorbidity, or chronic 

diseases. 7 Studies controlled for depression diagnosis or depressive symptoms. None of the studies 

controlled for feelings of loneliness. Figure 2B shows the forest plot: it shows a small but significant 

negative association between network size and mortality, with a larger network showing a reduced 

mortality risk.   
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Sensitivity analyses. Table 3 shows the results of the sensitivity analyses according to covariates and 

according to NOS-scores. When only studies that included depression as a covariate were grouped 

into the meta-analysis, the association with mortality did not change for loneliness: HR was 1.13, 95% 

CI 1.06-1.22, and increased for network size: HR was 0.88, 95% CI 0.80-0.97. Introduction of a ‘social 

contact variable’ diminished the association between loneliness and mortality. 

Table 2 Assessment of Studies According to Newcastle-Ottawa Quality Assessment Scale 
Criteria. 

 
Selection 
Representativeness 
-truly 
-somewhat 
-selected group 
-no description 
Selection of non-exposed cohort 
-drawn from same community 
Ascertainment of exposure 
-secure record 
-structured interview 
Demonstration that outcome of interest not present at 
start 
-yes 
-no 
Comparability 
Comparability of cohorts 
-study controls for most important factor  
-study controls for additional factors 
Outcome 
Assessment of outcome 
-independent blind assessment 
-record linkage 
-self report 
-no description 
Follow up long enough? 
-yes 
-no 

• ˂ 5 yrs 

• 5-10 yrs 

• ˃ 10 yrs 
Adequacy of follow up 
-complete follow up 
-small number lost/description provided 
-higher number lost/no description 
-no statement 
Total score 
9 
8 
7 

Loneliness 
 
 
18 
5 
5 
0 
 
28 
 
0 
28 
 
 
27 
1 
 
 
28 
28 
 
 
0 
23 
2 
3 
 
28 
0 
3 
14 
11 
 
2 
13 
9 
4 
 
12 
9 
7* 

Network size 
 
 
5 
3 
2 
0 
 
10 
 
0 
10 
 
 
10 
0 
 
 
10 
10 
 
 
0 
9 
1 
0 
 
10 
0 
1 
6 
3 
 
3 
2 
3 
2 
 
2 
8 
0 

*4 studies of poor quality; 1 study of fair quality; 2 studies of good quality. 
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Figure 2. Forest plots showing the results for studies studying the effect on mortality of loneliness (A) 

and network size (B). 

 

A

 
B 

 

 

 

Study name Statistics for each study Hazard ratio and 95% CI

Hazard Lower Upper 
ratio limit limit Z-Value p-Value

Aguiar 2020 1,290 1,140 1,460 4,035 0,000

Conde-Sala 2020 1,270 1,111 1,452 3,506 0,000

Drageset 2012 1,040 0,997 1,085 1,818 0,069

Ellwardt 2015 1,016 0,981 1,053 0,879 0,380

Elovainio 2017 1,440 1,325 1,565 8,586 0,000

Holwerda 2016 1,050 0,946 1,165 0,918 0,358

Holwerda 2011 m 1,300 1,038 1,628 2,288 0,022

Holwerda 2011 f 1,040 0,897 1,206 0,519 0,603

Hoogendijk 2020 1,060 0,920 1,221 0,809 0,418

Iecovich 2011 1,120 0,022 57,247 0,056 0,955

Julsing 2016 mod 1,000 0,847 1,180 0,000 1,000

Julsing 2016 sev 1,400 0,849 2,308 1,319 0,187

Jylha 1989 1,020 0,747 1,393 0,124 0,901

Lara 2020 1,020 0,934 1,113 0,443 0,658

Luo 2014 1,040 1,016 1,065 3,264 0,001

Ng 2021 m 1,250 0,920 1,699 1,425 0,154

Ng 2021 f 1,400 1,052 1,863 2,307 0,021

Novak 2020 m 1,320 0,767 2,271 1,003 0,316

Novak 2020 f 1,640 0,977 2,752 1,873 0,061

Olaya 2017 1,050 0,950 1,160 0,958 0,338

Olsen 1991 1,140 0,965 1,347 1,540 0,124

O'Suilleabhain 2019 1,070 0,961 1,191 1,235 0,217

Perissinotto 2012 1,450 1,114 1,887 2,764 0,006

Schutter 2020 1,060 0,988 1,137 1,619 0,105

Steptoe 2012 0,930 0,785 1,102 -0,839 0,402

Stessman 2014 0,840 0,558 1,265 -0,835 0,404

Sugisawa 1994 1,022 0,032 32,672 0,012 0,990

Tabue Teguo 2016 0,940 0,832 1,062 -0,994 0,320

Tanskanen 2016 1,052 0,989 1,119 1,609 0,108

Tilvis 2011 1,170 1,021 1,341 2,257 0,024

Wang 2020 1,000 0,756 1,323 0,000 1,000

Youm 2021 1,880 1,112 3,177 2,358 0,018

1,101 1,059 1,144 4,862 0,000

0,01 0,1 1 10 100

Favours A Favours B

Meta Analysis

Meta Analysis

Study name Statistics for each study Hazard ratio and 95% CI

Hazard Lower Upper 
ratio limit limit Z-Value p-Value

Ali et al. 2018 1,010 1,000 1,020 1,970 0,049

Cerhan 1997 0,670 0,412 1,089 -1,615 0,106

De Brito 2017 0,580 0,350 0,961 -2,114 0,035

Ellwardt 2014 0,990 0,982 0,998 -2,438 0,015

Giles 2005 0,950 0,911 0,991 -2,389 0,017

McLaughlin 2011 0,890 0,837 0,946 -3,731 0,000

Roth 2020 0,900 0,814 0,995 -2,058 0,040

Schutter 2020 0,840 0,663 1,065 -1,443 0,149

Shye 1995 0,670 0,422 1,064 -1,698 0,090

Vogt 1992 0,500 0,255 0,981 -2,017 0,044

0,960 0,933 0,989 -2,710 0,007

0,01 0,1 1 10 100

Favours A Favours B

Meta Analysis

Meta Analysis
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The first NOS-criterion is ‘representativeness of the exposed cohort’. This refers to the degree in 

which the participants are representative of all older adults in the community. With regard to 

representativeness, the grouping of studies had different effects for loneliness and network size. The 

association between loneliness and mortality was larger in the studies that used a more 

representative population. The association between network size and mortality diminished as a 

result of this grouping.  

Grouping studies according to duration of follow-up had different effects for loneliness and social 

network size: the association between loneliness and mortality was larger with a follow-up ≤10 years, 

whereas the association between network size and mortality showed a larger confidence interval and 

was no longer significant with a follow-up ˃10 years (Table 3).  

‘Adequacy of follow-up’ refers to the loss of follow-up of participants and the description of those 

lost to follow-up. Grouping studies according to this criterion had similar effects in studies with 

loneliness and studies with network size.  The association between loneliness/network size and 

mortality was larger when only studies with (near) complete follow-up were regarded.  

Heterogeneity. Statistical heterogeneity was large. Across the loneliness studies, the I² statistic was 

72, with a Cochran’s Q-test at ˂0.001. The same values applied to the network sizes studies: I²=81, 

and p ˂0.001. Grouping the studies according to covariates and according to NOS-criteria influenced 

heterogeneity. Network size studies that included depression as a covariate were statistically less 

heterogeneous. Loneliness studies were less statistically heterogeneous when they included a ‘social 

contact variable’ as a covariate (Table 3). Grouping the studies according to the NOS-criterion 

‘representativeness’ resulted in a less statistically heterogeneous group for the studies that used a 

selected population, both in loneliness and in network size studies. Grouping studies according to 

follow-up duration had comparable effects on heterogeneity in loneliness and network size studies. 

Grouping according to ‘adequacy of follow-up’ however only had an effect on loneliness studies: with 

higher loss to follow-up, studies appeared to be less heterogeneous. We also investigated the effect 

of ‘outliers’: in the forest plot (Figure 2A) showing the association between loneliness and mortality, 

2 studies show very large confidence intervals. Removing these studies from the analysis did not 

diminish heterogeneity: I²=74, p˂0.001, nor did it effect Hazard Ratio: 1.10, 95% CI 1.06-1.15. 

The same procedure was followed for investigating the effect of different sample sizes: removing 

smaller studies (˂1000 participants) did not diminish heterogeneity in the loneliness studies: I²=79, 

p˂0.001, nor in the network size studies: I²=84, p˂0.001. 
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Table 3. Studies in Meta-Analysis According to covariates and Newcastle-Ottawa Quality Assessment Scale criteria. 

 
 
 
Depression 
-Covariate 
-No covariate 
 
Social contact 
variable 
-Covariate 
-No covariate 

 
Loneliness 
 
 
14 
14 
 
 
 
16 
12 

 
HR 
 
 
1.13 
1.06 
 
 
 
1.04 
1.19 

 
95% CI 
 
 
1.06, 1.22 
1.02, 1.11 
 
 
 
1.02, 1.06 
1.08, 1.31 

 
Heterogeneity 
 
 
I² 80, P<0.001 
I² 47, P 0.02 
 
 

 
I² 0.19, P 0.46  
I² 79, P<0.001 

 
Network 
size 
 
6 
4 

 
HR 
 
 
0.88 
0.98 

 
95% CI 
 
 
0.80, 0.97 
0.95, 1.01 

 
Heterogeneity 
 
 
I² 45, P 0.11 
I² 89, P<0.001 

Selection 
 
Representativeness 
-Truly 
-Somewhat 
 
-Selected group 
-No description 
 
Outcome 
Follow up long 
enough? 
-Yes 
-No 

• ˂ 5 yrs 

• 5-10 yrs 
 

• ˃ 10 yrs 
Adequacy of follow 
up 
-Complete follow 
up 
-Small number 
lost/description 
provided 
-Higher number 
lost/no description 
-No statement 

Loneliness 
 
 
16 
8 
 
4 
0 
 
 
 
 
28 
0 
3 
14 
 
11 
 
 
 
2 
 
13 
 
 
9 
4 

HR 
 
 
1.11 
 
 
1.04 
 
 
 
 
 
 
 
1.13 
 
 
1.07 
 
 
 
 
1.11 
 
 
 
1.09 

95% CI 
 
 
1.0, 1.16 
 
 
1.00, 1.08 
 
 
 
 
 
 
 
1.06, 1.19 
 
 
1.02, 1.12 
 
 
 
 
1.05, 1.18 
 
 
 
1.03, 1.15 

Heterogeneity 
 
 
I² 76, P<0.001 
 
 
I² 0, P 0.44 
 
 
 
 
 
 
 
I² 79, P<0.001 
 
 
I² 48, P 0.03  
 
 
 
 
I² 81, P<0.001 
 
 
 
I² 43, P 0.04 

Network 
size 
 
5 
3 
 
2 
0 
 
 
 
 
10 
0 
1 
6 
 
3 
 
 
 
3 
 
2 
 
 
3 
2  

HR 
 
 
0.98 
 
 
0.85 
 
 
 
 
 
 
 
0.92 
 
 
0.76 
 
 
 
 
0.89 
 
 
 
0.95 

95% CI 
 
 
0.95, 1.00 
 
 
0.70, 1.04 
 
 
 
 
 
 
 
0.86, 0.99 
 
 
0.51, 1.15 
 
 
 
 
0.80, 1.00 
 
 
 
0.89, 1.02 

Heterogeneity 
 
 
I² 78, P<0.001 
 
 
I² 30, P 0.23 
 
 
 
 
 
 
 
I² 84,  P<0.001 
 
 
I² 70, P 0.04 
 
 
 
 
I² 80, P<0.001 
 
 
 
I² 79, P 0.001 

HR: hazard ratio 
95% CI: 95% confidence interval 
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Additionally, we examined the effect of the method of measuring loneliness on heterogeneity by 

including only studies that used a questionnaire. This did not reduce heterogeneity: I²=80, p˂0.001, 

and it did not influence the Hazard Ratio (1.12, 95% CI 1.05-1.20). Including only studies that 

assessed loneliness by asking a single question reduced heterogeneity somewhat: I²=51, p=0.009. We 

also examined the effect of excluding studies that were scored on the NOS as of ‘poor quality’. When 

these studies were excluded, heterogeneity did not diminish: I²=72, p˂0.001, while the Hazard Ratio 

was 1.08 (95% CI 1.04-1.13). 

Publication bias. The funnel plots (Figure 3) show a fairly symmetrical distribution of loneliness 

studies (A), but a one-sided distribution of network size studies (B). Therefore, publication of studies 

investigating the mortality effects of network size could be biased.  
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Figure 3. Funnel plots showing loneliness studies (A) and network size studies (B). 
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DISCUSSION 

This systematic review was performed to investigate whether loneliness and social network size in 

older adults are associated with mortality and to accumulate evidence for either the subjective 

aspects or the objective aspects of missing social relationships to pose a stronger risk for mortality. 

Possible explanations for these associations generally include two mechanisms: through the stress-

buffering effects of social connections, or the direct biological effects of the stress of loneliness or 

lack of contacts (Holt-Lunstad et al. 2010; House et al. 1988). Examples of the first mechanism are 

the promoting of adaptive behaviour and the availability of instrumental support in case of stress 

(Holt-Lunstad et al. 2010; House et al. 1988); examples of the second mechanism are disturbance of 

the hypothalamic-pituitary-adrenal axis or increases in systolic blood pressure in response to stress 

(Cacioppo et al. 2015; Cacioppo & Cacioppo 2014; O’Luanaigh & Lawlor 2008).  

In the present meta-analysis, both loneliness and small network size show an association with 

mortality in older adults. These results are in line with previous meta-analyses investigating mortality 

effects of loneliness, social isolation and social relationships (Rico-Uribe et al. 2018; Holt-Lunstad et 

al. 2015; Holt-Lunstad et al. 2010. In comparison to the present study, these meta-analyses showed 

larger effect sizes, varying from a Hazard Ratio of 1.22 (Rico-Uribe et al. 2019) to an Odds Ratio of 

1.50 (Holt-Lunstad et al. 2010). Contrary to the present study, Holt-Lunstad et al. (2015; 2010) 

included unadjusted mortality risks and concluded that the number of covariates included was 

associated with effect size (Holt-Lunstad et al. 2015). The difference in effect size between 

unadjusted Hazard Ratios and fully adjusted Hazard Ratios reached statistical significance (Holt-

Lunstad et al. 2015). This could partly explain the smaller Hazard Ratios in the present meta-analysis, 

since we only included studies that adjusted for a number of relevant covariates. In addition, the 

three previous meta-analyses (Rico-Uribe et al. 2018; Holt-Lunstad et al. 2015; Holt-Lunstad et al. 

2010) were done on studies including also younger participants. It is conceivable that the effects of 

loneliness and social network size on mortality are smaller in older versus younger people. This is 

illustrated by the studies in the present analysis that investigated the association between loneliness 

and mortality in older adults over the age of 70 years: 6 out of 8 studies did not find a significant 

association (Table 1). Furthermore, smaller associations between loneliness and mortality were 

found when only the studies that followed participants for more than 10 years were included in the 

meta-analysis (Table 3). Apparently, when people grow older, other factors can become more 

important. This is in accordance with the results in the meta-analyses by Holt-Lunstad et al. (2015). 

They included adults aged under 50 to over 80 years and concluded that the effects of loneliness and 

social isolation on mortality risk diminished with age (Holt-Lunstad et al. 2015). Unfortunately, the 

effect of age has not been examined in the study by Rico-Uribe et al. (2018). However, Lara et al. 

(2020) analyzed different age groups and found that loneliness was associated with mortality in 

younger and middle-aged adults, but not in older adults (Lara et al. 2020). 

Studies in the present meta-analysis that included depression as a covariate still showed a significant 

association with mortality. Loneliness and depression are related but separate concepts that have 

strong reciprocal influences in middle-aged and older adults (Peerenboom et al. 2015; Holvast et al. 

2015; Cacioppo et al. 2006), and depression has been found to be associated with increased 

mortality (Wei et al. 2019; Li et al. 2019). Therefore, it is important to adjust for depression when 

investigating the association between loneliness and mortality. In accordance with our results, 

sensitivity analyses in the meta-analysis by Rico-Uribe et al. (2018) showed that when only studies 
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were included that used depression as a covariate, loneliness was still associated with higher 

mortality. These findings suggest that loneliness and small social network size might be risk factors 

for mortality in themselves, irrespective of depression. 

In order to compare the mortality effects of loneliness and social network size it is essential that 

studies investigating the associations between loneliness and mortality control for social network 

size and vice versa. Of the studies investigating the associations between loneliness and mortality 

that were included, more than half controlled for a social contact variable, although in only three 

studies this variable was the actual size of the social network. These studies still showed an 

association between loneliness and mortality (Table 3). Therefore, it can be concluded that loneliness 

in itself is associated with higher mortality, independent of the objective social situation. 

Unfortunately, the studies in this meta-analysis investigating the association between mortality and 

social network size did not control for feelings of loneliness. As a consequence, the effects of 

loneliness and social network size cannot be compared directly. Only two studies investigated both 

loneliness and social network size (Ellwardt et al. 2015; Schutter et al. 2020). One of these studies 

concluded that social network size was associated with mortality, but loneliness was not (Ellwardt et 

al. 2015); the other study concluded that both were not associated with mortality (Schutter et al. 

2020).  

The large statistical heterogeneity between the included studies obviously influences the external 

validity. We tried to explain heterogeneity by adding sensitivity analyses, but this did not provide a 

thorough explanation. One of the aspects that could underlie this heterogeneity is the fact that the 

range of loneliness prevalence is large, especially in the studies that were published before 2018: this 

range is 6-43% (Standard Deviation (SD) 12.5), whereas in the studies published after 2017 this range 

is 23-36% (SD 5.2). Other aspects are the age of included participants (≥ 60 versus ≥ 70) and the 

representativeness of the study population: some studies included a nationally representative 

population, whereas other studies included only urban or only rural populations. The grouping of 

studies according to covariates and NOS-criteria resulted in lower heterogeneity for some groups. 

For example, including only loneliness studies that included a social contact variable resulted in little 

heterogeneity (I²˂40), while diminishing but not annihilating the Hazard Ratio. Moderate 

heterogeneity was reached in the loneliness studies when depression was not included as a 

covariate, and in the network size studies when depression was included. Again, the Hazard Ratios 

were influenced but remained elevated. The finding that the Hazard Ratios remained significantly 

elevated in less heterogeneous groups of studies might signify that loneliness and social network size 

are associated with mortality, although other variables are of influence.  

The results of this meta-analysis have implications for both clinical practice and public health. For 

clinicians working with older patients, inquiring after the existence of loneliness or social isolation 

should be as common as inquiring after smoking, alcohol use or physical exercise, since the effects on 

mortality of loneliness and social isolation can be as deadly (Holt-Lunstad et al. 2010; House et al. 

1988). Additionally, addressing loneliness and social isolation should be on the agenda of public 

health institutions. Local and national initiatives to combat loneliness and social isolation should be 

supported by governments. The relevance of these measures has recently been emphasized by 

studies showing heightened loneliness and social isolation in older adults as a consequence of the 

COVID-19 pandemic (Kotwal et al. 2020; Cudjoe et al. 2020). 
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The strengths of our study are that this is the first meta-analysis that included only older adults and 

that the quality of most of the included studies is good. An additional strength is the performance of 

sensitivity analyses to try to unravel the effects of different variables on the associations of loneliness 

and social network size with mortality. Furthermore, we were able to execute a comprehensive 

systematic review, and studies were selected by independent authors. Since an association between 

loneliness/network size and mortality was found in studies using cohorts that were representative 

for older adults in the community, our results may be relevant for the general public and for public 

health. Finally, although only studies in English were included, we were able to include not only 

studies from the Western world, but also from Brazil, China, Japan, Singapore and South Korea.  

There are some limitations to this study too. Firstly, heterogeneity was large and could only partly be 

accounted for by grouping studies according to covariates, NOS-criteria, sample size and method of 

measuring loneliness. Secondly, as our study involved merely observational longitudinal studies, 

causality cannot be assessed. Thirdly, since loneliness and social network size were measured at only 

one time point in the studies included, variance and persistence of loneliness have not been taken 

into account. Finally, the funnel plot showed that only positive studies were published examining 

network size. 

Conclusion 

In conclusion, this meta-analysis shows that both loneliness and a small social network are associated 

with a small mortality risk in older adults, and that the presence of depression does not influence this 

risk. Since both subjective and objective aspects of social contacts appear to be relevant, 

interventions should be aimed both at the subjective experience of social contacts as well as the 

expansion of the size of the network. In addition, as a consequence of the fact that we included 

mostly epidemiological studies, there are important implications for public health. Targeting 

subjective and objective aspects of older adults’ social contacts should be on the agenda of 

preventive as well as personalized medicine. Finally, in order to gather evidence for either the 

objective or the subjective lack of social contacts to pose the greater mortality risk, comparative 

studies need to be done.  
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Supplement. 

We used the formulas described by Tierney et al. (2007): 

 

   Observed – Expected events research (O-E) 

Hazard Ratio = exp [        ] 

    Variance (V) 

 

 

 √ (Total observed events x Analysed research x Analysed control) 

O-E =          x (z-score for p value : 2) 

  (Analysed research + Analysed control) 

 

 

  Total observed events x Analysed research x Analysed control 

Variance =  

   (Analysed research + Analysed control)² 
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CHAPTER 3 

LONELINESS IN OLDER ADULTS IS ASSOCIATED WITH DIMINISHED CORTISOL OUTPUT.  

N. Schutter, T.J. Holwerda, M.L. Stek, J.J.M. Dekker, D. Rhebergen, H.C. Comijs 

 

 

ABSTRACT  

Objective 

Loneliness in older adults has been associated with increased mortality and health problems. One of 

the assumed underlying mechanisms is dysregulation of the hypothalamic-pituitary-adrenocortical 

axis (HPA-axis). Chronic or severe stress may lead to dysregulation of the HPA-axis. This may result in 

changes in cortisol levels. The purpose of this study was to investigate whether loneliness in older 

adults is associated with HPA-axis dysregulation and whether this association differs between 

depressed and non-depressed persons. 

 

Methods 

Cross-sectional data of 426 lonely and non-lonely older adults in the Netherlands Study of Depression 

in Older Persons (NESDO) were used. Linear regression analyses and multinominal logistic regression 

analyses were performed to examine the association between loneliness as a continuous and as a 

categorical variable and morning cortisol, cortisol awakening response, diurnal slope and 

dexamethasone suppression ratio. In all analyses, partner status, years of education, severity of 

depressive symptoms, network size, total MET-minutes per week and smoking status were 

introduced as confounders. In order to examine whether the association between loneliness and 

cortisol measures is different in depressed versus non-depressed persons, an interaction term for 

loneliness x depression diagnosis was tested.  

 

Results 

Cortisol output in the first hour after awakening (the area under the curve with respect to the 

ground, AUCg) and dexamethasone suppression ratio was lower in lonely participants. There were no 

significant interactions between loneliness and depression diagnosis in the association with the 

cortisol measures. 

 

Conclusion 

This study is the first to investigate the association between the HPA-axis and loneliness in a large 

group of older adults aged 60-93 years. We found lower cortisol output in the first hour after 

awakening and lower dexamethasone suppression ratio in lonely older depressed and non-depressed 

adults. Hypocortisolism can lead to disease in various ways. Whether diminished cortisol output is 

the underlying mechanism that leads to health problems in lonely older adults is an interesting object 

for further study.  

 

 

Journal of Psychosomatic Research 95 (2017) 9-25. 
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INTRODUCTION 

Loneliness is one of the main indicators of social well-being in all age categories (De Jong Gierveld & 

Van Tilburg 2006). It is described as a situation that occurs from a lack of quality relationships and is 

considered to be an expression of negative feelings of missing relationships in contrast with the 

actual absence of relationships (De Jong Gierveld & Van Tilburg 2006). Loneliness in older adults has 

been associated with increased mortality and a wide range of health problems such as less sleep, 

depression, decreased cognitive functioning over time and age-related increases in systolic blood 

pressure (Cacioppo et al. 2002; Cacioppo et al. 2006; Hawkley et al. 2006; O’Luanaigh & Lawlor 2008; 

Holwerda et al. 2012). Previous studies have investigated the mechanisms through which loneliness 

affects health. One of the assumed underlying mechanisms is dysregulation of the hypothalamic-

pituitary-adrenocortical axis (HPA-axis) (Cacioppo et al. 2002; Hawkley & Cacioppo 2003; Steptoe et 

al. 2004; Adam et al. 2006).   

The HPA-axis is a hormonal response system that can be activated by a broad array of mental and 

physical stressors (McEwen & Stellar 1993; McEwen 1998). Cortisol output usually shows a diurnal 

rhythm, with highest levels in the early morning and lowest levels in the evening (Miller et al. 2007). 

Cortisol levels are high upon waking, show a substantial increase in the 30 – 45 min after waking 

(called the cortisol awakening response or CAR) and decline over the remainder of the day (diurnal 

slope) (Adam & Kumari 2009). These different features of cortisol levels can be influenced by a 

variety of sociodemographic variables and health indicators, such as sex, age, smoking and 

cardiovascular disease (Vreeburg et al. 2009a; Adam & Kumari 2009). Additionally, chronic or severe 

stress may lead to dysregulation of the HPA-axis (Miller et al., 2007). For instance, Heim et al. 

described several studies that have found  that chronic stress, such as found in  Post Traumatic Stress 

Disorder (PTSD), may lead to decreased urinary cortisol secretion and to low cortisol levels in plasma 

or saliva samples (Heim et al. 2000). Yehuda (1997) in her overview of HPA-axis alterations in PTSD 

concluded that PTSD patients show evidence of a highly sensitized HPA-axis with decreased basal 

cortisol levels and increased negative feedback. Seedat et al. found that ‘intimate partner violence’ 

encompassing physical and sexual abuse frequently in the context of emotional abuse, leads to 

decreased mean plasma cortisol levels (Seedat et al. 2003).  

Loneliness is considered a chronic source of stress (Baumeister & Leary 1995). Various researchers 

have studied the effects of loneliness on the HPA- axis, mostly in middle-aged adults. They found that 

loneliness is associated with a higher cortisol awakening response (CAR) (Steptoe et al. 2004; Adam 

et al. 2006). In adolescents and young adults, loneliness has been found to be associated with 

flattening of the diurnal cortisol rhythm, but not with changes in CAR (Doane & Adam 2010; Doane et 

al. 2013). However, Doane and Adam did find that prior day increases in loneliness predicted a 

greater cortisol awakening response the following morning. Elevated mean salivary cortisol levels 

across the course of a day were found in undergraduate students who were chronically lonely 

(Cacioppo et al. 2000). These outcomes in middle-aged (higher cortisol awakening response) and 

younger adults (flatter cortisol rhythm) suggest that there is a possible age-related difference in the 

effects of chronic loneliness on HPA-axis activity. Thus far, the effect of loneliness on the HPA-axis in 

older adults has not yet been extensively investigated. The only study that included older adults is 

the one by Adam et al. (2006), who included older adults up to 68 years old.  

Next, loneliness has been found to be a significant risk factor for depressive symptoms in a group of 

adults aged 54 years and older (Cacioppo et al. 2006). Loneliness and depression have strong 

reciprocal influences in middle-aged and older adults (Cacioppo et al. 2006). In depression, a fairly 

consistent biological finding is an altered activity of the HPA-axis, such as higher basal cortisol levels 
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in the morning and high post-dexamethasone levels (Belvederi Murri et al. 2014). The 

dexamethasone suppression test examines the function of the negative feedback loop: 

dexamethasone, a synthetic glucocorticoid, decreases cortisol levels by acting on the pituitary 

(Carroll et al. 1981). With adequate feedback, cortisol levels are suppressed after dexamethasone 

intake. In depression, this negative feedback decreases, leading to higher post-dexamethasone 

cortisol levels (non-suppression). Depression in older adults is also associated with changes in cortisol 

output. Rhebergen et al. (2015) found higher morning cortisol levels and lower AUCi (area under the 

curve with respect to the increase) in depressed older patients.  Lower AUCi signifies a decreased 

ability to respond dynamically to the stress of awakening, thus indicating a less dynamic cortisol 

awakening response (Rhebergen et al. 2015). Belvederi Murri et al. (2014) found a high degree of 

dysregulation of HPA-axis activity, with higher basal cortisol levels in older depressed patients 

compared to younger ones during all phases of the diurnal cycle and high post-dexamethasone 

cortisol levels in plasma. These findings possibly indicate a specific pattern of dysregulation of HPA-

axis activity in geriatric depression.  

Since loneliness and depression are strongly associated, and depression is associated with HPA-axis 

dysregulation, the effect of depression has to be taken into account when studying the association 

between loneliness and the HPA-axis. The aim of our study is to investigate whether loneliness in 

older adults is associated with dysregulation of the HPA-axis. Based on previous research in middle-

aged and older adults (Steptoe et al. 2004; Adam et al. 2006; Belvederi Murri et al.2014; Rhebergen 

et al. 2015), we hypothesize that loneliness is associated with higher cortisol awakening response 

and that the effects of loneliness on HPA-axis functioning are more pronounced in depressed 

participants.  

 

METHODS 

 

Study sample 

Study participants were derived from the Netherlands Study of Depression in Older Persons (NESDO), 

a large cohort (N=510) study designed to investigate in a prospective design the course of late-life 

depression and comorbidities. Detailed information on the NESDO design, recruitment and methods 

is described elsewhere (Comijs et al. 2011). In short, respondents were recruited from general 

practitioners and mental health institutions. Non-depressed participants were recruited from general 

practices and were included when there was no lifetime diagnosis of depression. General exclusion 

criteria were: a primary clinical diagnosis of dementia or other severe psychiatric disorder, a Mini-

Mental State Examination-score (MMSE) (Folstein et al. 1975) below 18 (out of a maximum of 30 

points) indicating severe cognitive impairment, and not being fluent in the Dutch language. The final 

study population consisted of 378 depressed and 132 non-depressed persons aged 60 through 93 

years (n=510). A diagnosis of depression included a 6-month diagnosis of a Major Depressive 

Disorder (MDD) (95% of depressed persons) and/or a 6-month dysthymic disorder (26.5% of 

depressed persons), or a minor depression (5% of depressed persons) according to DSM-IV-TR 

criteria (APA 2000). The ethical review boards of participating study sites approved of the research 

protocol and all respondents provided written informed consent.  

For the present study, an exclusion criterion would be the use of corticosteroid medication, as 

corticosteroid use would influence cortisol levels. However, none of the participants used 

corticosteroids. Persons with at least one cortisol measure were included. Since 84 persons had 
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missing values on all the cortisol measures, the final study population consisted of 426 participants 

(Rhebergen et al. 2015).  

 

Measurements 

Psychopathology 

Psychopathology was assessed with the Composite International Diagnostic Interview (CIDI; WHO 

version 2.1; life-time version). The CIDI is a structured clinical interview that is designed for assessing 

mental disorders according to the definitions of ICD-10 and DSM-II-R, to be used in research settings, 

and has a high validity and reliability (Wittchen et al. 1991; Wittchen 1994). Due to its high degree of 

standardization of symptom questions, it improves consistency of symptom assessment and 

reliability of diagnostic decision and can be administered reliably by non-clinicians after a relatively 

brief training (Wittchen 1994). 

 

 

Cortisol  

Cortisol levels were obtained through saliva sampling. Respondents were instructed to collect saliva 

samples at home on two consecutive days shortly after the interview at baseline. For each sample, 

participants were instructed to refrain from eating, drinking or brushing teeth within 15 minutes 

before sampling. No dental work up to 24 hours prior to sampling was allowed (Rhebergen et al. 

2015). Six saliva samples were taken: at the time of awakening (T1), 30 minutes post-awakening (T2), 

45 minutes post-awakening (T3), 60 minutes post-awakening (T4) and at 22:00 h (T5). Furthermore, 

dexamethasone suppression was measured by sampling the next morning at awakening (T6) after 

dexamethasone ingestion of 0.5 mg the night before (directly after T5). The Dexamethasone 

Suppression Test (DST) is a measure of HPA-axis regulation and normally shows a decrease of 

morning cortisol concentrations due to inhibition of adrenocorticotropic hormone (ACTH) secretion 

after ingestion of dexamethasone the night before (APA 1987, Carroll et al. 1981). The salivettes 

were stored in the refrigerator in a tube labeled with date and time. After collecting all six samples, 

the participants were asked to return the samples by regular mail to the research center. After 

receipt, salivettes were centrifuged at 2000 g for ten minutes, aliquoted and stored at -80˚C. Cortisol 

analysis was performed by competitive electrochemiluminescence immunoassay (E170 Roche, 

Switzerland). The functional detection limit was 2.5 nmol/l and the intra- and inter-assay variability 

coefficients in the measuring range were less than 10% (Rhebergen et al. 2015). 

 

Cortisol awakening response (CAR). From the four saliva samples taken within one hour after 

awakening (T1 through T4), the areas under the curve with respect to the increase (AUCi) and with 

respect to the ground (AUCg) were calculated using Pruessner’s formulas (Pruessner et al. 2003). The 

AUCg is an estimate of the total cortisol secretion over the first hour after awakening, whereas the 

AUCi represents the dynamics of the cortisol awakening response (CAR), more related to the 

sensitivity of the system, emphasizing changes over time after awakening (see also Rhebergen et al. 

2015). AUCi and AUCg could be calculated for all persons from whom all four morning cortisol 

samples were available (AUCg: n = 369; AUCi: n = 371). For area under the curve (AUC) analyses, at 

least three samples had to be available (Vreeburg et al. 2009b; Vreeburg et al. 2010; Rhebergen et al. 

2015). For those with one missing cortisol value (n=53), the missing value was imputed using linear 

regression analyses including information on the three available cortisol levels, sex, age, awakening 

time and smoking status (see also Rhebergen et al., 2015). For all cortisol measures, outliers with 
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values of more than 2 standard deviations from the mean were excluded from the analyses 

(Rhebergen et al. 2015; Vreeburg et al. 2009; Vreeburg et al. 2010).  

 

Evening cortisol and diurnal slope. The diurnal slope was calculated by subtraction of the evening 

sample (T5) from the sample at awakening (T1), resulting in the decline in cortisol level during the 

day. Due to missing samples at T1 or T5, the diurnal slope could be calculated for 383 persons 

(Rhebergen et al. 2015). A frequently used method for obtaining the diurnal slope is subtracting the 

wakeup cortisol value from the bedtime value, dividing by the total time awake (Adam and Kumari 

2009). Since we did not measure the total time awake, we could not calculate diurnal slope in this 

way.  

 

Dexamethasone suppression test (DST). We calculated the dexamethasone suppression ratio in the 

persons for whom morning cortisol values on day 2 were available and who had taken 0.5 mg of 

dexamethasone the night before. The dexamethasone suppression ratio was calculated dividing the 

cortisol value at awakening on day 1 (T1) by the cortisol value at awakening the day after 

dexamethasone ingestion (T6). The dexamethasone suppression ratio could be calculated for 341 

persons (Rhebergen et al. 2015).  

 

Loneliness 

Loneliness was assessed with the De Jong Gierveld Loneliness Scale (De Jong Gierveld & Kamphuis 

1985). This scale was developed for use in scientific survey research. It is a valid and reliable 

measurement instrument for overall, emotional and social loneliness in older adults (Van Tilburg & 

De Jong Gierveld 1999). This scale consists of 11 items. The five-category responses are transformed 

into dichotomous responses, resulting in a maximum total score of 11. The cut-off score of 3 

distinguishes between lonely and not lonely persons, whereas a cut-off score of 9 distinguishes 

between severely lonely people and not or moderately lonely persons (De Jong Gierveld & Van 

Tilburg 1999). In this study we used cut-off scores of 3 and 9. 

 

Covariates 

Since previous studies found associations between cortisol measures and various socio-demographic, 

biological, life style and sampling factors, it is important to adjust for these possible covariates 

(Vreeburg et al. 2009; Rhebergen et al. 2015).  

Socio-demographic factors included age, sex, partner status, social network and years of education. 

Social network was assessed with the Close Persons Questionnaire (Stansfeld & Marmot 1992). 

Clinical characteristics included psychiatric diagnoses of depressive disorders, severity of depressive 

symptoms and use of antidepressant medication. A depression diagnosis included a primary 

diagnosis of major depression, dysthymia or minor depression according to DSM-IV criteria in the 

past 6 months and was assessed with the Composite International Diagnostic Interview (CIDI; WHO 

version 2.1; life-time version) (Wittchen et al 1991). The severity of depressive symptoms in the past 

week was measured using the 30-item Inventory of Depressive Symptomatology – Self Report 

version (IDS-SR). The IDS-SR is a valid and reliable instrument, also for use in older persons (Rush et 

al. 1996). Antidepressant use was determined by inspection of the medication containers and 

classified according to the Anatomical Therapeutic Chemical (ATC) classification (WHO 2010). The use 

of selective serotonin reuptake inhibitors (SSRIs), tricyclic antidepressants (TCAs) and other 

antidepressants were dichotomized into yes / no (see also Rhebergen et al. 2015).    
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Health characteristics included the number of chronic diseases. These were assessed by means of a 

self-report questionnaire that has previously been used in the Longitudinal Aging Study Amsterdam 

(Kriegsman et al. 1996). Participants were asked whether they currently or previously had any of the 

following chronic diseases: cardiac disease, peripheral atherosclerosis, stroke, diabetes mellitus, 

COPD, arthritis or cancer, or any other disease.  

Lifestyle characteristics included Body Mass Index (BMI), smoking status (no smoker or current 

smoker) and physical activity (measured with the International Physical Activity Questionnaire 

(IPAQ)) in MET-minutes (metabolic equivalent of task) (Craig et al. 2003).   

Sampling factors of cortisol consisted of time of awakening and season on the first sampling day. 

Season was categorized by months with less daylight (October - February) and more daylight (March-

September).  

 

Statistical analyses 

To examine the distribution of characteristics across  non-lonely, lonely and severely lonely  

participants we used chi-square statistics for categorical variables, Student’s t-tests for continuous 

variables and Mann-Whitney U-tests in case of non-normal distributions.  

To detect relevant confounders, we performed linear regression analyses between loneliness and 

cortisol measures and consecutively introduced possible confounders (Twisk 2014). When the value 

for B changed more than 10 percent, the variable was considered a confounder.  

To examine the association between loneliness and cortisol measures, linear regression analyses 

were performed with loneliness as a continuous measure. In case of non-normality, we performed 

multinominal regression analyses . We performed analyses with loneliness as a continuous variable 

and loneliness in three dummy groups: non-lonely, lonely and severely lonely. In order to study 

whether the association between loneliness and cortisol measures was dependent on the presence 

of depression, we entered the interaction terms of “loneliness x depression diagnosis (a primary 

diagnosis of major depression, dysthymia or minor depression according to DSM-IV criteria in the 

past 6 months)” in the fully adjusted models. Analyses were conducted using SPSS 22.  

 

 

RESULTS 

Sociodemographic and clinical characteristics of the study sample according to loneliness status are 

summarized in Table 1. The mean age of the study sample was 70.3 (SD 7.3) and 62.9% was female. 

There were no significant differences in age and gender between the lonely and non-lonely 

participants. Compared to non-lonely participants, lonely participants had a slightly lower level of 

education, had more somatic diseases, smoked more often, were more often without a partner and 

were more often depressed or anxious. Social network size was larger in the non-lonely participants.  

For 426 participants, at least one cortisol measure was available. There were no significant 

differences in sampling factors. The mean number of salivettes returned was 5.48. 70 % of the 

participants returned all six samples. 215 Participants (61%) showed an increase in cortisol in the first 

30 minutes after awakening. Mean values for cortisol measures in non-lonely, lonely and severely 

lonely participants are shown in Table 1. Cortisol levels were not sufficiently normally distributed: 

two of the four cortisol measures (diurnal slope and DST) appeared to be skewed: for AUCg, 
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skewness was 0.73 and kurtosis was 0.58, for AUCi these values were 0.36 and 1.30, for DST ratio 

these values were 1.17 and 1.71 and for diurnal slope they were 1.09 and 1.98. Log transformation 

did not ameliorate this. Therefore we performed linear regression analyses (AUCg and AUCi) and 

multinominal logistic regression analyses (diurnal slope and DST) with loneliness as independent 

variable and cortisol measures as outcome variables. To detect confounding variables, we introduced 

these possible confounders one by one in the regression analyses: age, gender, partner status, years 

of education, social network size, depression diagnosis, total IDS-SR score, smoking status, total MET-

minutes per week, number of chronic diseases, BMI, MMSE-score, use of antidepressant medication, 

time of awakening, month of cortisol sampling (Twisk 2014). These possible confounders were 

chosen based on theory and previous research (Vreeburg et al. 2009a, Adam & Kumari 2009). Partner 

status, years of education, depression diagnosis, severity of depressive symptoms, network size, 

smoking status and total MET-minutes per week were found to be confounders. Because of the 

overlap between depression diagnosis and severity of depressive symptoms and the risk of 

multicollinearity we decided to consider only severity of depressive symptoms as confounder. 

Therefore, we subsequently executed linear regression analyses and multinominal regression 

analyses with loneliness as independent variable and cortisol measures as outcome variables and 

adjusted the analyses for partner status, years of education, severity of depressive symptoms, 

network size, smoking status and total MET-minutes per week.  
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Table 1. Characteristics of the study population (n=426) 
 

 

 
Not lonely 
(N=135) 

Lonely (N=166) Severely lonely 
(N=125 ) 

p-value* 

Age, mean (sd) 70 (7.4) 71 (7.2) 71 (7.3)  0.58 

Female, % 90 (67) 98 (59) 80 (64) 0.38  

Years of education, mean (sd) 12.0 (3.6) 10.7 (3.6) 10.5 (3.6) 0.02  

Partnerstatus, % with partner 104 (77) 99 (60) 53 (42) ˂ 0.01  

Depressed, % 57 (42) 132 (80) 122 (98) ˂ 0.01  

Total IDS scores, mean (sd) 13.0 (11.4) 24.8 (14.7) 31.8 (12.7) ˂ 0.01  

No. of somatic illnesses, mean (sd) 1.9 (1.3) 2.3 (1.5) 2.7 (1.7) ˂ 0.01  

BMI, mean (sd) 26.7 (4.1) 26.2 (4.3) 27.0 (4.6) 0.26 

Smoking (%) 16 (12) 40 (24) 32 (26) 0.01  

Physical activity MET-min./week (sd) 3044 (2813) 2683 (2691) 2349 (2518) 0.17 

MMSE-score, mean (sd) 28 (3.0) 28 (1.7) 28 (2.0) 0.96 

Social network, number of persons above 18, %: 
0-1 

2-5 

6-10 

≥11 

 

0 (0) 
40 (30) 
51 (38) 
43 (32) 

 

18 (11) 
65 (39) 
51 (31) 
31 (19) 

 

26 (21) 
68 (54) 
22 (18) 
8 (6) 
 

 

˂ 0.01  

Loneliness scores, mean (sd) 0.9 (0.8) 5.3 (1.8) 10.0 (0.9) ˂ 0.01  

Sampling factors:  
Time of awakening (sd) 
More daylight (%) 

 

7.29 (0.52) 
98 (73) 

 

7.31 (1.02) 
102 (61) 

 

7.23 (1.11) 
76 (61)  

 

0.54 

0.79 

Cortisol values:  
T1 median (IQ) 
AUCg, µg/dL/hr median (IQ) 
AUCi, µg/dL/hr median (IQ) 
Diurnal slope median (IQ) 
Cortisol suppression ratio median (IQ) 

 

15.5 (10.1) 
17.7 (8.7) 
1.1 (8.7) 
12.3 (9.7) 
2.8 (2.3) 
 

 

16.5 (10.3) 
17.9 (11.2) 
-0.09 (7.7) 
12.2 (11.4) 
2.7 (2.0) 

 

15.9 (11.0) 
16.7 (10.4) 
0.77 (8.8) 
12.4 (10.9) 
2.4 (2.1) 

 

0.60 
0.46 
0.37 
0.95 
0.32 

Sd standard deviation; IDS Inventory of Depressive Symptomatology; BMI body mass index; MET metabolic equivalent of task; 
MMSE Mini Mental State Examination; T1 morning cortisol; IQ interquartile range; AUCg area under the curve with respect to 
the ground; AUCi area under the curve with respect to the increase 
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Loneliness as a continuous variable 

First, we analyzed the association between loneliness and the cortisol measures AUCg and AUCi with 

loneliness as a continuous variable, using the total score on the De Jong Gierveld Loneliness Scale. 

The results are shown in Table 2.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2. Linear regression analyses for loneliness as a continuous variable with 
cortisol measures as outcome 
 

Outcome B 95% CI for B 
 

p-value 

T1    

loneliness -0.10 -0.32 – 0.12 
 

0.40 

loneliness* -0.21 -0.52 – 0.11 0.20 

Loneliness x 
depression** 

-0.46 -1.29 – 0.38 0.28 

    

AUCg    

loneliness -0.14 -0.36 – 0.07 0.19 

loneliness* -0.36 - 0.66 – -0.07 0.02 

Loneliness x 
depression** 

-0.03 -0.82 – 0.77 0.94 

    

AUCi    

loneliness -0.04 -0.25 – -0.17 0.73 

loneliness* 0.01 - 0.29 – 0.31 0.97 

Loneliness x 
depression** 

0.29 -0.51 – 1.08 0.48 

 

T1 = morning cortisol; AUCg = area under the curve with respect to the ground; 
AUCi = area under the curve with respect to the increase 
 
* controlled for partner status, years of education, total IDS-score, network size, 
total MET-minutes per week, smoking status 

** controlled for depression diagnosis, partner status, years of education, network 
size, total MET-minutes per week, smoking status 
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Loneliness was significantly associated with a lower area under the curve with respect to the ground 

(AUCg) (Table 2). We found no associations with AUCi. To test our hypothesis that the effects of 

loneliness on HPA-axis functioning are more pronounced in depressed participants, we entered the 

interaction term loneliness x depression diagnosis in the fully adjusted model. Because of the risk of 

collinearity, when we introduced this interaction term we removed total IDS-score from the model. 

This interaction term was not significant for all of the cortisol measures (Table 2).  

Because of non-normality of cortisol measures, we analyzed diurnal slope and DST with multinominal 

logistic regression. The results are presented in Table 3. We did not find an association of loneliness 

with diurnal slope and DST nor significant interaction terms with depression.   

Loneliness in three groups 

We repeated the analyses with three groups of loneliness: non-lonely, lonely and severely lonely. 

These results were comparable to the analyses with loneliness as a continuous measure: a significant 

negative association between loneliness and AUCg. However, the significant association exists only in 

the severely lonely group. Additionally, we found an association between loneliness and the 

dexamethasone suppression test, both in the lonely and in the severely lonely group (Table 4).  

We could not analyze interaction terms between the loneliness groups and depression diagnosis 

because the group of severely lonely non-depressed persons was too small (3 persons only).  

 

DISCUSSION 

The objective of this study was to investigate whether loneliness in a large sample of older adults is 

associated with dysregulation of the hypothalamic-pituitary-adrenocortical axis. We found lower 

cortisol output the first hour after awakening (AUCg) in lonely participants. We also found diminished 

dexamethasone suppression in lonely participants. These findings are in contrast with our hypothesis 

that loneliness would be associated with higher cortisol awakening response compared to cortisol 

values in older adults who are not lonely. We also hypothesized that HPA-axis dysregulation 

associated with loneliness would be even more pronounced in depressed participants. This 

hypothesis was not supported by our findings.   
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Table 3. Multinominal regression analyses for loneliness as a continuous variable with cortisol 
measures 

 
 

Low versus high cortisol Middle versus high cortisol 

Outcome Exp (B)                95% CI for Exp (B) 
 

Exp (B) 95% CI for Exp (B) 
 

Diurnal slope     

loneliness 1.00 0.93 - 1.06 
 

0.99 0.93 - 1.06 
 

loneliness* 0.99 0.90 – 1.08 
 

1.00 0.91 – 1.09 
 

Loneliness x 
depression** 

1.05 0.82 – 1.33 1.15 0.88 – 1.50 

     

DST     

loneliness 1.05 0.98 - 1.13 
 

1.01 0.95 - 1.09 
 

loneliness* 1.09 0.98 - 1.20 
 

1.10 0.99 - 1.21 
 

Loneliness x 
depression** 

1.09 0.79 – 1.52 0.92 0.68 – 1.24 

diurnal slope = subtraction of evening cortisol from cortisol at awakening; DST = dexamethasone 
suppression ratio 
 
*controlled for partner status, years of education, total IDS-score, network size, total MET-minutes 
per week, smoking status. 

** controlled for depression diagnosis, partner status, years of education, network size, total MET- 
minutes per week, smoking status. 
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Table 4. Multinominal regression analyses for three groups of  loneliness with cortisol measures 

 
 

 Low versus high cortisol  Middle versus high cortisol 

Outcome Exp (B) 95% CI for Exp (B) Exp (B) 95% CI for Exp (B) 
 

T1     

lonely 0.93 0.63 - 1.36 
 

1.07 0.74 – 1.56 
 

Severely  
lonely 

1.22 0.79 - 1.90 
 

1.03 0.65 - 1.63 
 

     

Lonely* 1.27 0.62 - 2.59 
 

1.62 0.81 – 3.23 
 

Severely 
Lonely* 

1.47 0.64 3.38 
 

1.70 0.75 – 3.88 
 

AUCg     

lonely 0.98 0.66 – 1.45 
 

0.90 0.61 – 1.34 
 

Severely  
lonely 

1.40 0.88 – 2.24 
 

1.00 0.60 – 1.66 
 

     

Lonely* 1.56 0.73 – 3.36 
 

1.04 0.51 – 2.13 
 

Severely 
Lonely* 

2.50 1.03 – 6.07 
 

1.19 0.49 – 2.87 
 

AUCi     

lonely 1.21 0.81 – 1.83 1.26 0.84 – 1.89 

Severely  
lonely 

0.95 0.60 – 1.49 0.82 0.51 – 1.31 

     

Lonely* 1.25 0.58 – 2.69 1.56 0.75 – 3.26 

Severely 
lonely* 

1.05 0.44 – 2.51 1.00 0.42 – 2.40 

Diurnal 
slope 

    

Lonely 0.96 0.66 – 1.41 0.96 0.66 – 1.41 

Severely  
lonely 

1.03 0.65 – 1.64 1.00 0.63 – 1.60 

     

Lonely* 1.12 0.54 – 2.32 0.97 0.48 – 1.95 

Severely 
lonely* 

1.14 0.48 – 2.72 0.97 0.42 – 2.21 

DST     

Lonely 0.93 0.61 – 1.43 1.16 0.77 – 1.74 
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The analyses in three groups of loneliness show that lower AUCg is significantly associated with 

severe loneliness (Table 4). Dexamethasone suppression was significantly lower in both lonely and 

severely lonely groups (middle dexamethasone suppression ratio versus high dexamethasone 

suppression ratio, Table 4). 

Previous studies found higher cortisol awakening response in the first 30 minutes after awakening in 

lonely middle-aged adults (47 - 59 years old) and the youngest old (50 - 68 years old) (Steptoe et al. 

2004; Adam et al. 2006). In lonely students, elevated mean salivary cortisol levels across the course 

of a day were measured (Cacioppo et al. 2000), as well as flattening of diurnal cortisol rhythm, but no 

changes in CAR (Doane & Adam 2010; Doane et al. 2013). Hence, there seems to be a difference in 

HPA-axis dysregulation between younger lonely adults and older lonely adults. The middle-aged and 

older adults in these studies were between 47 and 59 years (Steptoe et al. 2004) or between 50 and 

68 years old (Adam et al. 2006), whereas our study included persons varying in age from 60 to 93 

years old. Since our study included a large group with a larger age-range, age-related alterations in 

HPA-axis function may play a role in these differences.  

Age-related alterations in HPA-axis functioning have been described before (Heuser et al. 2000; 

Berardelli et al. 2013), suggesting enhanced HPA-axis reactivity, resulting in higher morning cortisol 

levels. Ferrari et al. (2001) also described age-related changes in cortisol secretion. They measured 

serum cortisol levels every four hours during the day and every 2 hours during the night in five 

different groups, ranging from young healthy participants to centenarians and old demented 

patients. Results showed that in comparison to young controls, morning cortisol levels were lower 

and the circadian rhythm of serum cortisol was flattened mostly due to higher nocturnal cortisol 

values in healthy elderly subjects, and even more so in demented patients. This finding suggests that 

ageing itself may have a diminishing effect on diurnal cortisol levels. Enhanced HPA-axis reactivity 

with increasing age could explain the differences found between HPA-axis reactions to loneliness in 

Severely  
lonely 

1.36 0.83 – 2.21 1.11 0.66 – 1.85 

     

Lonely* 1.25 0.54 – 2.87 2.64 1.16 – 6.00 

Severely 
lonely* 

2.15 0.83 – 5.52 3.22 1.21 – 8.53 

T1 = morning cortisol; AUCg = area under the curve with respect to the ground; AUCi = area under 
the curve with respect to the increase; diurnal slope = subtraction of evening cortisol from cortisol 
at awakening; DST = dexamethasone suppression ratio 
 
*controlled for partner status, years of education, total IDS-score, network size, total MET-minutes 
per week, smoking status 

**controlled for partner status, years of education, depression status, network size, total MET-
minutes per week, smoking status 
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middle-aged adults as compared with young adults. However, this does not explain our findings in 

lonely older adults, which showed lower cortisol levels. The finding that diurnal cortisol levels may 

diminish with increasing age could play a role in the difference between our findings of lower cortisol 

values in elderly lonely persons and Steptoe et al. (2004) findings of higher cortisol levels in middle-

aged lonely persons. 

A review and meta-analysis performed by Miller et al. (2007) indicated that generally, chronic stress 

is associated with lower morning cortisol levels, flattening of the diurnal variation with greater 

concentrations of afternoon/evening cortisol and higher daily volume of cortisol output. The authors 

identified a number of factors potentially relevant in HPA-axis function. For instance, it has been 

shown that morning cortisol levels and daily cortisol volume are inversely associated with the 

number of months since the onset of stress. With increasing age, loneliness could be of longer 

duration, resulting in diminishing activity or extinguishing of the HPA-axis. This may explain our 

finding that loneliness is associated with decreased cortisol output the first hour after awakening, 

suggesting exhaustion of HPA-axis function. 

In this study we also measured dexamethasone suppression. We could not find other studies 

examining dexamethasone suppression in relation to loneliness in older adults. In one study, the 

dexamethasone suppression test was given to older adults suffering from bereavement (Kosten et al. 

1984). These older adults also suffered from major depression. Although depression has been found 

to be associated with higher morning cortisol levels after dexamethasone ingestion the night before 

and more non-suppression (Stokes et al. 1984; Belvederi Murri et al. 2014), the authors found that 

severe depressive symptoms during bereavement were not associated with non-suppression on the 

dexamethasone suppression test. A positive association between age and dexamethasone non-

suppression in a population of depressed patients but not in healthy controls has been found 

(Alexopoulos et al. 1984; Stokes et al. 1984), suggesting an interaction between depression and 

aging. In our study, we found higher cortisol levels the morning after ingestion of 0.5 mg of 

dexamethasone in lonely and severely lonely older adults compared to non-lonely older adults, 

suggesting that loneliness may be related to non-suppression. We found no difference between 

depressed and non-depressed participants: the interaction term loneliness x depression diagnosis  

was not significant for DST.  

Lower AUCi has been found in older depressed participants compared to non-depressed participants 

(Rhebergen et al. 2015), indicating a less dynamic cortisol awakening response. Our results did not 

show a greater decline in AUCi related to loneliness in the depressed group than in the non-

depressed group. However, the group of lonely non-depressed persons consisted of only 21 persons. 

This is possibly too small a group to detect significant differences between depressed and non-

depressed lonely persons.  

A strong point in our study is the NESDO-design, which provides the opportunity to study loneliness 

and cortisol in the context of a large well-defined representative cohort of depressed and non-

depressed older adults. Compared to previous studies, we included older participants. Moreover, our 

study population consisted of 426 subjects, whereas previous studies investigating HPA-axis function 

in lonely people included only 25 up to 240 participants (Adam et al. 2006; Caciopppo et al. 2002; 

Doane et al. 2009; Matias et al. 2011; Steptoe et al. 2004). Another strength is that we were able to 

adjust for a large amount of covariates. 
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There are some limitations in this study. First, the design is cross-sectional. In order to be able to 

make causal inferences, longitudinal studies should be performed. Second, we only assessed cortisol 

levels on one day. This may have contributed to lower reliability of cortisol measurement (Adam & 

Kumari 2009). However, most of the current large-scale collections of cortisol are obtained in this 

way and more research is needed to quantify the unreliability this method introduces (Adam and 

Kumari 2009). Third, we did not assess compliance with the study protocol with an objective 

indicator. We did however provide extensive advice to the participants as suggested by Adam and 

Kumari (2009). Furthermore, previous evidence suggests participants do collect morning cortisol 

samples accurately in relation to objectively determined waking times (Dockray et al. 2008). Fourth, 

as mentioned above, the group of lonely non-depressed persons was rather small. This group 

consisted of 21 persons and was therefore possibly too small to detect differences with respect to 

the association between loneliness and cortisol values between depressed and non-depressed 

participants. Fifth, a rather large group of people (n = 125, 39% of total population) did not show a 

rise in cortisol in the first 30 minutes after waking up. Other studies show a similar amount of people 

(32.5% and 31% respectively) not showing a rise in cortisol within the first hour of awakening (Van 

Santen et al. 2011; Vreeburg et al. 2009). One possible explanation is a delay between waking up and 

taking the first saliva sample, resulting in non-adherence to the time-protocol for cortisol collection. 

However, in studies with strict monitoring of compliance with the cortisol sampling procedure, still 

14.7% of people do not show a rise in cortisol in the first hour after awakening (Dockray et al. 2008). 

Another explanation is the presence of cardiovascular disease, which has been found to be 

negatively associated with 1-hr awakening cortisol levels (Kudielka & Kirschbaum 2003; Vreeburg et 

al. 2009). We performed a chi-square test between loneliness and rise in cortisol in the first hour of 

awakening and found no significant association. Finally, we did not measure total sleep time in the 

night before taking cortisol samples and therefore were not able to calculate diurnal slope as 

suggested by Adam and Kumari (2009). However, by administering the Insomnia Rating Scale, we did 

ask participants what the mean number of hours sleep per night was. We were therefore able to 

calculate diurnal slope by subtracting wakeup from bedtime cortisol values and dividing by the mean 

total time awake. The results from regression analyses with these diurnal slope values did not differ 

from the results with analyses using diurnal slope values as described in the methods sections 

(presented in Tables 2, 3 and 4).  

 

Conclusion 

This study is the first to investigate the association between loneliness and HPA-axis regulation in a 

large group of older adults aged 60-93 years. We have found that loneliness in older adults is 

associated with diminished cortisol output and diminished dexamethasone suppression. HPA-axis 

dysregulation resulting in lower cortisol levels may lead to disease in various ways. Inadequate 

responses by one physiologic system (for example cortisol secretion) may lead to compensatory 

increases in others (for example secretion of inflammatory cytokines) (McEwen 1998). Also, adrenal 

steroids play an important role in trafficking immune cells (McEwen & Stellar 1993). Hypocortisolism 

has been described as a relevant factor in the pathogenesis of autoimmune disorders, inflammation, 

chronic pain, asthma and allergies (Heim et al. 1999). Finally, frailty has been found to be associated 

with lower cortisol levels 30 minutes after awakening (Johar et al. 2014). These observations provide 

interesting starting points for further study. Another interesting finding is the diminished 
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dexamethasone suppression associated with loneliness in older adults. Together, these two findings 

suggest that loneliness as a source of stress may influence biologic systems through dysregulation of 

the HPA-axis.  
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CHAPTER 4 

LONELINESS AND CARDIOVASCULAR DISEASE AND THE ROLE OF LATE-LIFE DEPRESSION 
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ABSTRACT  

Objective 

Loneliness and depression have a strong reciprocal influence and both predict adverse health 

outcomes at old age. Therefore, this study examines whether loneliness is associated with the 

presence of cardiovascular diseases taking into account the role of late-life depression.   

Methods 

Cross-sectional data of 477 older adults in the Netherlands Study of Depressed Older Persons 

(NESDO) were used. Logistic regression analysis was performed to examine the relation between 

loneliness and cardiovascular disease. Depression was added to the regression model to examine 

whether depression is an explanatory factor in the association between loneliness and cardiovascular 

disease. Interaction terms between loneliness and depression and between loneliness and sex were 

introduced in the regression model to investigate whether depressed and non-depressed 

participants, and men and women differed in their association between loneliness and cardiovascular 

disease. 

Results 

Of the overall group, 61% were lonely, 28% had a history of cardiovascular disease and 74% were 

depressed. Loneliness and cardiovascular disease were not associated in the overall group after 

adjustment for confounders (continuous: odds ratio [OR]=1.04, 95% confidence interval [CI]=0.98-

1.10), p=0.25; dichotomous: OR=1.27, 95% CI=0.80-2.03, p=0.32). For women, there was an 

association between loneliness and cardiovascular diseases (continuous: OR=1.13, 95% CI=1.06-1.21, 

p<0.001; dichotomous: OR=2.64, 95% CI=1.50-4.65, p=0.001), but this association was not present in 

men (OR=0.96, 95% CI=0.88-1.05, p=0.38). This association remained significant after adjustment for 

confounders, but it lost significance after adding depression to the model. 

Conclusion 

For women only there was an association between loneliness and cardiovascular disease. However, 

this association was explained by depression, indicating that loneliness in its own right seems not 

related with cardiovascular disease. 

 

Int J Ger Psychiatry (2017) DOI: 10.1002/gps.4716  
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INTRODUCTION 

 

Loneliness is a psychological experience that results from a lack of belonging (De Jong Gierveld et al. 

2006). It is considered to be an expression of negative feelings due to missing relationships (De Jong 

Gierveld et al. 2006). Loneliness has been associated with lower social and mental wellbeing, (De 

Jong Gierveld et al. 2006; Djukanovic et al. 2015) and increased morbidity and mortality in later life 

(Penninx et al. 1997; Holwerda et al. 2012; Perissinotto et al. 2012). Until now, however, the 

mechanisms of negative health outcomes in relation to loneliness are largely unknown.  

Possible underlying mechanisms of negative health outcomes that were associated with loneliness 

are high blood pressure (Cacioppo et al. 2002; Steptoe et al. 2004; Hawkley et al. 2006; Hawkley et al. 

2010; Tomaka et al. 2006; Momtaz et al. 2012), obesity, a metabolic syndrome (Lauder et al. 2006; 

Whisman et al. 2010), smoking, low physical activity (Christiansen et al. 2016) and stress-induced 

endocrine and immune responses (Hawkley et al. 2003; Lauder et al. 2006; O'Luanaigh & Lawlor 

2012; Jaremka et al. 2013).  

Almost all of these mechanisms pertain to cardiovascular risk factors. Therefore, it is conceivable that 

loneliness is associated with cardiovascular disease. In fact, several studies have found a relation 

between poor social relationships and cardiovascular disease, but these studies mainly reported on 

social isolation rather than loneliness (Valtorta et al. 2016). However, few studies have shown that 

loneliness was associated with cardiovascular disease, with conflicting results with respect to 

differences between men and women (Thurston & Kubzansky 2009; Christiansen et al. 2016). 

Depression is also known to be related with cardiovascular disease (Frasure-Smith et al. 1993; 

Bremmer et al. 2006; Nicholson et al. 2006; Baune et al. 2012; Nemeroff & Goldschmidt-Clermont 

2012). Specifically in middle aged and older women, recurrent major depressive disorder was found 

to be a predictor of cardiovascular disease (Windle & Windle 2013). Depression is also related to 

incident stroke (Pan et al. 2011) and to peripheral artery disease (Smolderen et al. 2008). 

Furthermore, depression is a risk factor for mortality following myocardial infarction (Frasure-Smith 

et al. 1993). 

Finally, there is a strong reciprocal relation between loneliness and depression in later life (Cacioppo 

et al. 2006; Holvast et al. 2015; Peerenboom et al. 2015). Consequently, the co-occurrence of 

loneliness and late-life depression may have even more important implications for adverse health 

outcome. For instance, a two-fold mortality risk was found in depressed older persons when 

loneliness was present (Stek et al. 2005). More recently, high mortality was found in older depressed 

men who were lonely (Holwerda et al. 2016). Again, it could be that the presence of cardiovascular 

disease explains this strong increase in mortality.  

Therefore, in the present study, we investigate whether loneliness is associated with the presence of 

cardiovascular disease in older adults, and whether this association is explained by depression. In 

addition we examined whether the association between loneliness and cardiovascular disease differs 

between depressed and non-depressed older adults and between men and women. We hypothesize 

that loneliness is associated with cardiovascular disease and that this association is even stronger 

when depression is present. Because of conflicting previous results regarding the role of sex we also 

explored differences between men and women in the association between loneliness and 

cardiovascular disease.  
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METHODS 

Participants 

For this study, data were used from the baseline assessment of the Netherlands Study of Depressed 

Older Persons (NESDO). The NESDO started in 2007 and is an ongoing prospective cohort study on 

the determinants, long-term course and consequences of depressive disorders among older people 

aged ≥60 years recruited from different regions (e.g. urban and rural areas) in the Netherlands 

(Comijs et al. 2011). In the baseline NESDO sample 378 depressed and 132 non-depressed older 

persons were included from mental healthcare and primary healthcare settings to create a sample 

reflecting all different stages of depression. Depressed persons were recruited from both mental 

health care institutes and general practitioners. Non-depressed persons were recruited from general 

practitioners. 

Excluded from NESDO were persons with a primary diagnosis of dementia according to the clinician, 

a psychotic or bipolar disorder, a Mini Mental State Examination score (MMSE) ≤18 (out of 30 

points), or insufficient command of the Dutch language. An additional exclusion criterion for the non-

depressed controls was a history of depression. The study protocol of NESDO was centrally approved 

by the Ethical Review Board of the VUMC and also by the local ethical review boards of each 

participating center (Comijs et al. 2011). During a four-hour baseline assessment (including written 

questionnaires, interviews, a medical examination, a cognitive computer task and the collection of 

blood and saliva samples), a wide range of information was gathered about health outcomes and 

demographic, psychosocial, clinical, biological and genetic determinants. 

 

   

Measurements 

 

Loneliness  

Loneliness was measured with the original 11-item De Jong Gierveld loneliness scale (Van Tilburg & 

De Jong Gierveld 1999). The De Jong Gierveld loneliness scale is a valid instrument to measure overall 

loneliness (Van Tilburg & De Jong Gierveld 1999; De Jong Gierveld & Van Tilburg 2008). Items in the 

De Jong Gierveld loneliness scale are scored on a 5-point scale (‘yes!’, ‘yes’, ‘more or less’, ‘no’ and 

‘no!’). Items include statements like ‘I miss having a really close friend’ and ‘I miss having people 

around’. In this study, items were rescored into a dichotomous value: responses indicating loneliness 

are assigned a score of 1 and responses indicating no loneliness are assigned a score of 0 (De Jong 

Gierveld & Van Tilburg 2006). The maximum total score of the De Jong Gierveld loneliness scale is 11, 

with a cut-off score of 3 to distinguish between lonely and not lonely individuals (Van Tilburg & De 

Jong Gierveld 1999).  

 

Cardiovascular diseases  

The presence of cardiovascular disease was assessed. That is, participants were asked whether they 

have, or have ever had angina, a heart infarct, cardiac arrhythmia, heart failure, any other heart 

condition (e.g. valvular heart disease), a stroke, or pain in the calves during walking. These questions 

were asked in lay terms, for example: ‘Do you experience pain on the chest during physical efforts?’.  

The use of a self-report questionnaire to assess the presence of chronic somatic diseases was found 
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accurate compared to information gathered from a general practitioner, with the exception of self-

reported peripheral vascular disease (Kriegsman et al. 1996). Therefore, self-reported pain in the 

calves was combined with the ankle-brachial index (ABI) to more accurately assess the presence of 

peripheral vascular disease (PVD) (Fowkes et al. 2008; Hegeman et al. 2016). The ABI has shown to 

be effective in measuring PVD and is defined as the ratio of the ankle and brachial blood pressure 

that predicts PVD if the score is ≤0.9 (Fowkes et al. 2008). In our study, PVD was defined as the 

presence of self-reported pain in the calves in combination with an ABI of ≤0.9. Cardiovascular 

disease comprised the presence of a history of cardial infarction, the presence of peripheral vascular 

disease, and a history of cerebrovascular incident. 

 

Depression  

The Composite International Diagnostic Interview (CIDI; WHO version 2.1) was used to assess the 

presence of a depressive disorder (major depression, dysthymia and minor depression) according to 

the DSM-IV-classification within six months before the baseline assessment.  

 

Covariates 

Demographic characteristics such as age, gender, years of education and partner status were 

collected using standard questions. Social network was measured with the Close Person Inventory 

that counts the number of meaningful relationships (e.g. friends and relatives) and was dichotomized 

using a cut-off of 6 persons (Stansfield & Marmot 1992). Current smoking status was assessed by the 

questions ‘Do you smoke?’ and ‘How many cigarettes a day do you smoke?’. The Alcohol Use 

Disorders Identification Test (AUDIT) was used to assess current alcohol use, defined as the amount 

of glasses a day (Babor et al. 1989). The presence of diabetes was assessed with a questionnaire on 

the presence of chronic somatic diseases. Mean systolic and diastolic blood pressure was determined 

from two measurements at baseline. Participants with mean systolic pressures ≥140 and mean 

diastolic pressure ≥90 were classified as hypertensive. BMI was calculated from baseline weight and 

height measurements as normal, overweight, and obese according to the WHO classification system.  

Physical activity was measured with the International Physical Activity Questionaire (IPAQ) that 

calculates the total metabolic equivalent of task (MET) minutes a week (Craig et al. 2003).  

 

Statistical analyses 

Descriptives of the study sample were stratified according to loneliness status and were tested by T-

tests and chi-square tests. For non-normally distributed variables, Mann-Whitney tests were used. 

Multiple imputation techniques were applied due to missing values for the covariates social network 

size (1.6% missing) and physical activity (17.6% missing). To detect relevant confounders, logistic 

regression analyses were performed in which all potential confounders were entered one by one in 

the models to examine whether a ≥10% change occurred in the odds ratio (OR) of the association 

between loneliness and cardiovascular disease (Twisk 2014).  

Logistic regression analysis was used to examine the association between loneliness as dichotomous 

determinant and the presence of cardiovascular disease as outcome variable. Potential confounders, 

based on previous research (Cacioppo et al. 2006; Sorkin et al. 2002; Thurston & Kubzansky 2009), 
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were entered one by one into the regression model to examine whether the B-value changed more 

than 10 percent. If this was the case, the covariate was considered a confounder. Confounders were 

then introduced into the model. In the adjusted model, depression was introduced, to investigate 

whether depression was an explanatory factor in the association between loneliness and 

cardiovascular disease. Depression was considered an explanatory factor if a ≥10% change occurred 

in the OR of the association between loneliness and cardiovascular disease. Next, the interaction 

term between loneliness and depression was introduced in the model to examine whether the 

association between loneliness and cardiovascular disease was different for depressed compared to 

non-depressed participants. In case this interaction was significant (p<0.05), analyses were repeated 

for the two subgroups (depressed and non-depressed) separately. We also introduced an interaction 

term for loneliness and gender, to explore whether there is a gender-specific association between 

loneliness and cardiovascular disease. In case a significant interaction term was found, regression 

analyses were repeated in men and women separately. Further, all regression analyses were 

repeated with overall loneliness severity as a continuous determinant.  

 

RESULTS 

Table 1 summarizes the sociodemographic and clinical characteristics of the study sample according 

to their loneliness status. The mean age (SD) of the overall study sample was 70.6 (7.3) years and 

64.9% was female. Lonely participants more often had a cardiovascular disease (31.5% v. 22.5%, 

p=0.032) and they were more often depressed (91.7% v. 46.7%, p<0.001). They were also 

significantly older, were more often males and without a partner, had fewer years of education and a 

smaller social network, were more often smokers and less often engaged in physical exercise. 

However, lonely participants drank less alcohol.  

Loneliness scores were available for 477 participants (6.5% missing). Persons with missing data were 

not different from included persons with respect to mean age (70.9 v. 70.6 years, p=0.82), female 

gender (63.6% v. 65.0%, p=0.88), partner status (married or has a partner: 48.5% v. 58.9%, p=0.24), 

physical activity (total MET minutes/week: 2578 v. 2665, p=0.88), and the presence of depression 

(81.8% v. 73.6%, p=0.30) or cardiovascular disease (33.3% v. 27.9%, p=0.51). 

Based on previous research (Cacioppo et al. 2006; Sorkin et al. 2002; Thurston & Kubzansky 2009) 

age, gender, depression status, partner status, total MET-minutes per week, smoking status, social 

network size, BMI and serum cholesterol were considered possible confounders. Logistic regression 

analyses in which all potential confounders were entered one by one in the models revealed that 

partner status, physical activity level and social network size were confounders in the association 

between loneliness and cardiovascular disease. Therefore, these variables were introduced as 

covariates in the subsequent analyses. We also included age as a covariate to adjust for age-effects.  

We performed logistic regression analyses with the presence of cardiovascular disease as outcome. 

First, we ran this analysis with loneliness as a dichotomous variable and adjusted for the confounders 

mentioned above. These analyses showed no significant association between loneliness and 

cardiovascular disease (Table 2).  
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Next, we added the interaction term between depression and loneliness to the adjusted model. 

However, this interaction term was not statistically significant (Table 2). The interaction term 

between gender and loneliness yielded a significant association for loneliness as a dichotomous 

variable (OR=3.61, 95% confidence interval [CI]=1.47-8.83, p=0.005). Therefore, we repeated the 

logistic regression analyses in men and women separately (Table 4).  

 

 

Table 1.  Characteristics of the study population (n=477) 

 

 

 

Lonely  

(n=289) 

Not lonely (n=188) p-value* 

Age, mean (sd) 71 (7.2)  70 (7.3)  <0.001 

 

Female gender, n (%) 186 (64.4)  124 (66.0)  <0.001 

 

Years of education, mean (sd) 10.4 (3.5) 11.7 (3.6) <0.001 

Depressive disorder in past 6 months, n (%)  265 (91.7)  86 (46.7) <0.001 

 

Partner status, n with partner (%) 138 (47.8) 143 (76.1)  <0.001 

 

Social network, n (%)  

• < 6  

• ≥ 6  

 

180 (62.7) 

107 (37.3)   

 

61 (32.6) 

126 (67.4) 

<0.001 

 

Current smoker, n (%)  75 (26.0) 25 (13.4) 0.001 

 

Alcohol use: AUDIT score (sd)  2.44 (3.4) 3.48 (3.1)  <0.001  

 

Physical activity MET-min./week (sd) 2392 (2511) 3099 (2866) <0.001 

 

Cardiovascular disease, n (%) 

 

91 (31.5) 

 

42 (22.5) 

 

0.032 

* Normally distributed variables were tested with t-tests (continuous variables) or chi-square tests (categorical) and 

non-normally distributed variables were tested with Mann-Whitney tests. 

Abbrevations: sd, standard deviation, AUDIT, Alcohol Use Disorders Identification Test 
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Table 2. Association between loneliness (dichotomous) and cardiovascular disease. 

 OR (95% CI) p- value 

Crude 

Loneliness 1.59 (1.04 - 2.42) 0.03 

Adjusted 

Loneliness* 1.27 (0.80 – 2.03) 0.32 

Loneliness** 1.16 (0.69 – 1.93) 0.58 

Loneliness x depression** 0.74 (0.23 – 2.36) 0.61 

*Adjusted for age, partner status, physical activity, social network size 

**Adjusted for the above mentioned variables, plus depression 

 

 

 

The logistic regression analyses were repeated with loneliness as a continuous variable. Again, no 

significant association between loneliness and cardiovascular disease was found after adjustment for 

confounders (Table 3).  

Also the interaction term between depression and loneliness showed no significant association with 

cardiovascular disease (p=0.09). However, the interaction term between gender and loneliness also 

yielded a significant association for loneliness as a continuous variable (OR=1.20, 95% CI=1.06-1.35, 

p=0.003).   

A significant association between loneliness (dichotomous and continuous) and cardiovascular 

disease was found in women but not in men (Table 4). After adjustment for confounders, the 

association remained significant for loneliness as a dichotomous and continuous variable, but it lost 

significance when depression was added to the model. Further, in women, a significant interaction 

term of depression and loneliness was found with loneliness as a continuous variable (p=0.03), but 

not with loneliness as a dichotomous variable (p=0.35). Stratification by depression did not reveal 

significant associations between loneliness as a continuous variable and cardiovascular disease in the 

depressed (OR=1.04, 95% CI=0.95-1.13, p=0.46) and non-depressed (OR=1.31, 95% CI=0.96-1.79, 

p=0.09) women.    
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Table 3. Association between loneliness (continuous) and cardiovascular disease. 

 OR (95% CI) p- value 

Crude 

Loneliness 1.07 (1.01-1.13) 0.02 

Adjusted 

Loneliness* 1.04 (0.98 – 1.10) 0.25 

Loneliness** 1.03 (0.96 – 1.10) 0.48 

Loneliness x depression* 0.85 (0.71 – 1.03) 0.09 

*Adjusted for age, partner status, physical activity, social network size 

**Adjusted for the above mentioned variables, plus depression 
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Table 4. Association of loneliness (continuous) and cardiovascular disease in males and females. 

 Males 
 

Females 

 OR (95% CI) 
 

p-value OR (95% CI) p-value 

Crude 
 

Loneliness 
(continuous) 

0.96 (0.88 – 1.05) 0.38 1.13 (1.06 – 1.21) <0.001 

Adjusted 
 

Loneliness * 0.93 (0.83 – 1.03) 
 

0.18 1.10 (1.01 – 1.18) 0.02 

Loneliness ** 0.91 (0.81 – 1.03) 
 

0.13 1.08 (0.99 – 1.18) 0.08 

*Adjusted for age, partner status, physical activity, social network size 
 
** Adjusted for the above mentioned variables, plus depression 
 
 

 

 

DISCUSSION 

In this study, the relation between loneliness and cardiovascular disease was examined in a 

depressed and non-depressed older population. No association remained between loneliness and 

cardiovascular disease, after adjusting for age, physical activity, social network size and partner 

status. This suggests that these factors that co-occur with loneliness, but not loneliness itself, 

influence the presence of cardiovascular disease. For women only, depression explained the 

relationship between loneliness and cardiovascular disease.  

The question remains why this was only found in women. It may be that the men with cardiovascular 

disease had already died at an earlier age, resulting in a selection of healthier men at an older age. In 

our study population we did not find evidence for this hypothesis, because the presence of 

cardiovascular disease was similar in men and women (chi-square test, p = 0.54). Another 

explanation could lie in differences with respect to the co-occurring factors involved in loneliness, 

like partner status and social network size. For instance, it has been observed that not having a 

partner has more negative health consequences for men (Van Grootheest et al. 1999; Kiecolt-Glaser 

& Newton 2001; O’Luanaigh & Lawlor 2008). In our sample, we found that men significantly more 

often than women had a partner (chi-square test, p<0.001). For women, having a good social 

network is more important to protect against negative health consequences (Sorkin et al. 2002). In 

our study, social network size was not different in men versus women (chi-square test, p=0.84). We 

found no differences in loneliness levels between men and women, but partner status and social 

network size could have different impact on the health status of men versus women. For instance, 

Kiecolt-Glaser and Newton (2001) describe how negative marital interactions have greater impact on 

physiological functions in women as opposed to men. Similarly, stress resulting from loneliness could 

influence women’s health differently from men’s. A third possibility is that suffering from 
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cardiovascular disease in women may result more often in depression and, therefore, has more 

impact on their loneliness status, since cardiovascular disease and depression can prevent them from 

engaging in social activities.  

Our results are not in line with other studies examining the association between loneliness and 

cardiovascular disease, with the exception of one study (Svanborg 1979). In this latter study, no 

obvious association between coronary insufficiency and feelings of loneliness was found in a 

population aged 70-90 years (Svanborg 1979). To our knowledge, few studies found loneliness to be 

associated with cardiovascular disease (Olsen et al. 1991; Sorkin et al. 2002; Thurston & Kubzansky 

2009) and none of these studies considered the potential explanatory role of depression. For 

instance, one study found loneliness to be associated with increased probability of having a coronary 

condition, even after adjustment for lifestyle factors (Sorkin et al. 2002); however, that study did not 

adjust for a diagnosis of depression. Another study examined incident coronary heart disease in a 

longitudinal study of a community sample of men and women and found loneliness to be associated 

with an increased risk of incident coronary heart disease among women (Thurston & Kubzansky 

2009). Models were adjusted for various confounders but not for the diagnosis of depression. 

Furthermore, in contrast to our study, loneliness was assessed with only one item from the Center 

for Epidemiologic Studies of Depression scale. Since the mean age in this latter study was 44 years, it 

is not directly comparable to our study with a much older population. In fact, we did find an 

association between loneliness and cardiovascular disease in women and not in men. However, in 

our study, we found that the presence of depression could explain this association. Another study 

analyzed the relationship between loneliness and cardiovascular mortality and found a feeling of 

loneliness to be associated with cardiovascular mortality, especially among men (Olsen et al. 1991). 

However, they used a single question to assess loneliness, and depression was not assessed in their 

study. In summary, the present study shows that when examining the association between loneliness 

and cardiovascular disease in older adults, it is important to adjust for the presence of depression, 

especially in women. The fact that other studies did not take the presence of depression into 

account, might in part explain the difference in the findings.  

In contrast to loneliness, the association between depression and cardiovascular disease has been 

confirmed more often (Frasure-Smith et al. 1993; Nicholson et al. 2006; Baune et al. 2012). 

Importantly, these studies did not take into account the strong mutual relation between depression 

and loneliness. In our study, however, there was no evidence that loneliness might explain the 

previously found association between depression and cardiovascular disease. Therefore, our findings 

do not support the hypothesis that cardiovascular disease might explain the previously found 

increased mortality and morbidity associated with loneliness. This is in line with the results of others: 

for example, a prospective cohort study found no decline of health and longevity in lonely older 

persons (Stessman et al. 2014). Other studies found that social isolation, but not loneliness, was 

associated with mortality (Penninx et al. 1997; Steptoe et al. 2013).  

A major strength of the present study is a study population recruited from different healthcare 

settings that consisted of depressed and non-depressed older persons. This allowed us to investigate 

the relation between loneliness and cardiovascular disease taking into account the presence of a 

diagnosis of depression. To our knowledge, no other study has examined loneliness and formally 

diagnosed depression together in relation to cardiovascular disease.  

The present study also has some limitations. Firstly, it was not possible to include the length of time 

that loneliness was experienced because this information was not available. However, it is possible 

that only loneliness experienced on the long-term predicts cardiovascular disease. This could imply 



71 
 

that a lack of such an association in our study might be due to a shorter duration of loneliness in our 

participants; longitudinal research is needed to confirm this. Secondly, the group of lonely non-

depressed participants was very small. This might partly explain the lack of association between 

loneliness and cardiovascular disease due to a power problem. Thirdly, some participants could not 

be included due to missing values on the loneliness scale. However, because no differences were 

found in relevant variables between persons with missing values on the loneliness scale and included 

persons, it is unlikely that our results are biased due to selection.  

In conclusion, until now there is lack of agreement among studies regarding the association between 

loneliness, cardiovascular risk factors and cardiovascular disease. Our results suggest that loneliness 

in its own right is not related to cardiovascular disease in depressed and non-depressed older adults. 

Apparently, the higher morbidity and mortality that is associated with loneliness do not seem to 

originate in an association with cardiovascular disease (Penninx et al. 1997; Holwerda et al. 2012). 

Depression and other factors (e.g. HPA axis dysfunction, life style, partner status, physical activity 

level and social network size) associated with loneliness may be involved in the association with 

morbidity and mortality. Considering our finding that in women, the association between loneliness 

and cardiovascular disease is explained by depression, we advise to take into account a possible 

diagnosis of depression when investigating the potential health consequences of loneliness. 
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CHAPTER 5 

LONELINESS, SOCIAL NETWORK SIZE, AND MORTALITY IN OLDER ADULTS AND THE ROLE OF 

CORTISOL  

Schutter N, Holwerda TJ, Comijs HC, Naarding P, Van HL, Dekker JJM, Stek ML, Rhebergen D 

 

ABSTRACT 

Background 

Loneliness and social isolation have been found to be associated with increased mortality. The 

underlying mechanisms are still unclear. One potential mechanism is via the hypothalamic-pituitary-

adrenal axis. 

Objective 

The first part of this study aimed to examine the association between social network size and 

cortisol. The second part aimed to analyze the associations between both loneliness and social 

network size and mortality. In the third part, we aimed to expand on the first two parts by examining 

to what extent the association between network size and/or loneliness and mortality is mediated by 

cortisol. 

Design 

We included 443 depressed and non-depressed participants of the Netherlands Study of Depression 

in the Elderly (NESDO). Cross-sectional analysis of the association between social network size and 

cortisol measures was followed by a survival analysis of the associations between both social 

network size and loneliness and mortality.  

Results 

There were no significant associations between social network size and cortisol measures. Neither 

loneliness, nor small social network size was significantly associated with mortality. Age and partner 

status were far more important predictors of mortality.  

Conclusion 

The lack of significant associations between either loneliness or social network size and mortality 

could be explained by the notion that as people grow older the variety of factors that influence 

mortality risk increases, diminishing the effect of a single factor. This implies that prevention of early 

morbidity and mortality in older adults should be tailored to specific needs and risks, instead of 

aiming at one specific factor. 

Aging and Mental Health 2020; 1-9. 
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INTRODUCTION 

The prevalence of loneliness and social isolation increases with age as a result of deteriorating 

health, increasing disability, widowhood and decreasing social integration (Fokkema et al. 2011; De 

Jong Gierveld & Havens 2004; Jylhä 2004). It varies from 6-25% in various European countries 

(Fokkema et al. 2011) to 35%-39% in Swedish and Finnish studies (Routasalo et al. 2006), showing 

percentages between 20 and 40% in all Western countries (Luo et al. 2012).  

Loneliness can be defined as the subjective experience of the discrepancy between the desired and 

actual amount or intensity of social contacts (Shankar et al. 2011; Hawkley & Cacioppo 2010; De Jong 

Gierveld & Van Tilburg 2006), whereas social isolation is an objective indicator that reflects a small 

social network size (Steptoe et al. 2013; Shankar et al. 2011; O’Luanaigh and Lawlor 2008; Routasalo 

et al. 2006), the absence of a spouse, low frequency of social contacts, or lack of participation in 

social groups (Cacioppo et al. 2015). Both loneliness and social isolation have been found to be 

associated with higher mortality (Holwerda et al. 2012; Luo et al. 2012; Perissinotto et al. 2012; 

Patterson & Veenstra 2010; Shiovitz-Ezra & Ayalon 2010; Penninx et al. 1997; Berkman 1995; Olsen 

et al. 1991).  

The underlying causal mechanisms of the effects of loneliness and social isolation on mortality are 

not yet clear. Research has focused on dysregulation of the hypothalamic-pituitary-adrenal axis as a 

putative mediator in the association between loneliness and social isolation and higher mortality, 

since both high cortisol levels (Aubert et al. 2016; Hammer et al. 2016; Zurfluh et al. 2017) and low 

cortisol levels (Maripuu et al. 2016) are associated with higher mortality. In older adults, loneliness 

has been found to be associated with a higher cortisol awakening response (Adam et al. 2006; 

Steptoe et al. 2004) but also with diminished cortisol output (Schutter et al. 2017). Social isolation in 

older adults has been found to be associated with higher nighttime cortisol levels and a flatter 

diurnal slope (Stafford et al. 2013). In middle-aged adults, social isolation was associated with a 

larger cortisol awakening response and greater cortisol output (Grant et al. 2009).  

Social isolation, loneliness and depression are closely related (Santini et al. 2020; Taylor et al. 2018; 

Cacioppo et al. 2006). In late-life depression, dysregulation of the hypothalamic-pituitary-adrenal axis 

has been a fairly consistent finding (Rhebergen et al. 2015; Belvederi Murri et al. 2014). Therefore, 

when investigating cortisol levels in lonely or socially isolated persons, it is important to take 

depression into account.  

The Netherlands Study of Depression in the Elderly (NESDO) was designed to examine the 

determinants and course of depression in older adults (Comijs et al. 2011). Various covariates have 

been measured, among which were loneliness, social network, cortisol in saliva, and data about 

psychiatric and somatic comorbidity as well as mortality. For this reason, NESDO offers an excellent 

possibility to examine loneliness and social network size in depressed and non-depressed older 

adults and their relationships with both cortisol and mortality.  

The association between loneliness and cortisol has previously been studied in NESDO (Schutter et al. 

2017). The results showed that loneliness was associated with diminished cortisol output and 

diminished dexamethasone suppression (Schutter et al. 2017). Since we were not only interested in 

the subjective experience of social relationships (i.e. loneliness), but also in the objective aspects, we 

wanted to add to this research by investigating the association between social network size and 

cortisol. Social network size is an often-used measure of objective social isolation (De Brito et al. 
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2017; Ellwardt et al. 2015; McLaughlin 2011). With respect to the associations with mortality, we 

were again interested in both the subjective and the objective aspects of social isolation. Therefore, 

we investigated loneliness as a subjective measure, and social network size as an objective measure, 

in relation to mortality.  

Our research questions were: 1) Is a small social network associated with lower cortisol levels in 

older adults? 2) Are loneliness and small social network at baseline associated with higher mortality 

at six years follow-up?   

3) Is the association between loneliness and/or small social network and mortality mediated by 

cortisol levels?’ 

 

METHODS 

Study sample 

Participants were derived from the NESDO-study. Detailed information about study design, 

recruitment and methods was described elsewhere (Comijs et al. 2011). In short, depressed 

participants were recruited from both general health practices and mental health institutions. The 

non-depressed participants were recruited from general health practices and they were included 

only when there was no previous lifetime diagnosis of depression. Exclusion criteria included Mini 

Mental State Examination (MMSE)-score of 18 or less (out of a total of 30), the presence of a 

dementia diagnosis, the presence of a severe psychiatric disorder other than depression, and not 

being fluent in the Dutch language. The complete study population consisted of 510 participants: 378 

depressed and 132 non-depressed adults aged 60-93 years. Because of missing values on cortisol 

measures, our study population consisted of 443 participants. Additionally, 15 persons had missing 

values on loneliness. There were no additional missings on network size. Participants with missing 

values on cortisol measures did not differ significantly from the rest of the group with respect to 

social network size and loneliness. A diagnosis of depression included a 6-month diagnosis of a Major 

Depressive Disorder (MDD) (95%) and/or a 6-month dysthymic disorder (26.5%), or a minor 

depression (5%) according to DSM-IV-TR criteria (APA, 2000). The ethical review boards of 

participating study sites approved of the research protocol and all respondents provided written 

informed consent.  

 

Measurements 

Cortisol  

Cortisol was obtained from saliva samples. After the initial interview, participants were instructed to 

collect saliva samples at home on two consecutive days at the following times: at the time of 

awakening (T1), 30 minutes post-awakening (T2), 45 minutes post-awakening (T3), 60 minutes post-

awakening (T4) and at 22:00 h (T5). Additionally, dexamethasone suppression was calculated from a 

morning sample at awakening (T6) after ingestion of 0.5 mg of dexamethasone the night before. The 

Dexamethasone Suppression Test (DST) is a measure of HPA-axis regulation and normally shows a 

decrease of morning cortisol concentrations due to inhibition of adrenocorticotropic hormone 

(ACTH) secretion after ingestion of dexamethasone the night before (APA 1987). After restoring them 

in a tube, the salivettes were labeled with the date and time. Participants were instructed to send all 

six salivettes to the research center by mail. After receipt, all salivettes were centrifuged at 2000 g 
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for ten minutes, aliquoted and stored at -80˚C. Cortisol analysis was performed by competitive 

electrochemiluminescence immunoassay (E170 Roche, Switzerland). The functional detection limit 

was 2.5 nmol/l and the intra- and inter-assay variability coefficients in the measuring range were less 

than 10% (Rhebergen et al. 2015). 

 

Cortisol awakening response (CAR). Using the four saliva samples taken in the first hour after 

awakening (T1 through T4), the areas under the curve with respect to the increase (AUCi) and with 

respect to the ground (AUCg) were calculated using Pruessner’s formulas (Pruessner et al., 2003). 

The AUCg and AUCi are different measures for cortisol secretion, where AUCg is an estimate of the 

total cortisol secretion over the first hour after awakening, and AUCi represents the dynamics of the 

cortisol awakening response (CAR), emphasizing changes over time after awakening (see also 

Rhebergen et al. 2015). When only one cortisol measure was missing, the missing value was imputed 

using linear mixed models analyses including information on the three available cortisol levels, sex, 

age, awakening time and smoking status (Rhebergen et al. 2015).  

 

Evening cortisol and diurnal slope. The diurnal slope was calculated by subtraction of the evening 

sample (T5) from the sample at awakening (T1), resulting in the decline in cortisol level during the 

day (Rhebergen et al. 2015). Adam and Kumari (2009) described a frequently used method for 

obtaining a diurnal slope by subtracting the wake-up cortisol value from the one at bedtime, divided 

by the total time awake. Since we did not measure the total time awake, we were not able to 

calculate the diurnal slope in this way.  

 

Dexamethasone suppression test (DST). In participants who had ingested 0.5 mg of dexamethasone 

at nighttime and taken a saliva sample at awakening the next morning, we calculated the 

dexamethasone suppression ratio by dividing the cortisol value at awakening on day 1 (T1) by the 

cortisol value at awakening the day after dexamethasone ingestion (T6) (Rhebergen et al. 2015). 

 

Social network size 

Social network size was measured with the Close Persons Questionnaire (CPQ) (Stansfeld & Marmot 

1992). This questionnaire measures the amount of contacts in the social network, as well as some 

qualitative aspects such as emotional support, confiding, and practical and negative aspects of 

support. It has been tested in a large epidemiological survey and validated by interview (Stansfeld & 

Marmot 1992). In this study we only used the size of the network. Network size was divided into six 

categories: 0-1 contacts, 2-5, 6-10, 11-15, 16-20 and more than 20 contacts. Alternatively, network 

size was divided into 2 groups: 5 persons or less, versus more than 5 persons.  

Loneliness  

Loneliness was assessed using the De Jong Gierveld Loneliness Scale (De Jong Gierveld & Kamphuis 

1985). This is an 11-item questionnaire that was developed for use in scientific surveys. It was found 

to be a reliable and valid instrument (Van Tilburg & De Jong Gierveld 1999). Every item can be 

answered on a 5-point scale. The answers are then dichotomized, leading to a score between 0 and 

11. The cut-off score for loneliness is 3 and the cut-off score for severe loneliness is 9 (Van Tilburg & 

De Jong Gierveld 1999). 

Mortality 
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Information about mortality at 6 years follow-up was derived from the interviews. In each wave, 

response numbers were registered, including the reason for non-response.  

Covariates 

Because in previous studies associations were found between cortisol values and various socio-

demographic, biological, lifestyle and sampling factors, it is important to control for these factors 

(Rhebergen et al. 2015; Vreeburg et al. 2009). 

Sociodemographic factors included age, sex, partner status, and years of education. 

Clinical characteristics. A depression diagnosis included a primary diagnosis of major depression, 

dysthymia or minor depression according to DSM-IV criteria in the past 6 months and was assessed 

with the Composite International Diagnostic Interview (CIDI; WHO version 2.1; life-time version) 

(Wittchen et al 1991). The CIDI is a structured clinical interview that is designed for use in research 

settings. It has been proven to possess high validity and reliability (Wittchen et al. 1991; Wittchen 

1994).  

The severity of depressive symptoms in the past week was measured using the 30-item Inventory of 

Depressive Symptomatology – Self Report version (IDS-SR). The IDS-SR is a valid and reliable 

instrument, also for use in older persons (Rush et al. 1996). 

Health characteristics included the number of chronic diseases, which were assessed by means of a 

self-report questionnaire that has previously been used in the Longitudinal Aging Study Amsterdam 

(Kriegsman et al. 1996). Participants were asked whether they currently or previously had any of the 

following chronic diseases: cardiac disease, peripheral atherosclerosis, stroke, diabetes mellitus, 

COPD, arthritis or cancer, or any other disease.  

 

Lifestyle characteristics. These included Body Mass Index (BMI), smoking status (no smoker or 

current smoker), alcohol use as measured with the Alcohol Use Disorders Identification Test (AUDIT) 

(Babor et al. 1989), and physical activity (measured with the International Physical Activity 

Questionnaire (IPAQ)) in metabolic equivalent of task (MET)-minutes (Craig et al. 2003).   

Sampling factors. Cortisol sampling factors consisted of time of awakening and season on the first 

sampling day. Season was categorized by months with less daylight (October - February) and more 

daylight (March-September) (Rhebergen et al. 2015). 

 

Statistical analyses 

Social network was analyzed in 6 categories and as a dichotomous measure. Previous research used a 

‘social isolation index’ (Grant et al. 2009) or a dichotomous measure (Stafford et al. 2013). In 

previous research investigating the association between network size and mortality there is no 

agreement on how to include social network size. Some authors used actual network size, others 

divided network size in categories, tertiles or two groups. Because of this lack of agreement we 

analyzed network size both in categories and as a dichotomous measure.  

Participants were compared according to dichotomous social network size using Student’s t-test for 

continuous variables, Chi square statistics for dichotomous variables and Mann-Whitney U-tests for 

non-normally distributed variables. 



80 
 

When cortisol values were normally distributed, we investigated the association with social network 

size (in categories and dichotomous) using multivariate linear regression analyses. In case of non-

normal distribution we divided the cortisol measures in tertiles and used multinominal logistic 

regression analyses. Covariates were considered confounders when they changed B more than 10 

percent.  

In order to account for the effects of depression on cortisol levels, we investigated whether the 

association between social network size and cortisol was different for depressed compared to non-

depressed participants by analyzing the interaction between social network size and depression 

severity.  

In the second part of the study, the study participants were compared according to mortality status 

using Student’s t-test for continuous variables, Chi square statistics for dichotomous variables and 

Mann-Whitney U-tests for non-normally distributed variables. The associations between loneliness 

and mortality and between social network size and mortality were investigated using Cox 

Proportional Hazards analyses. Loneliness was analyzed both as a continuous variable and as a 

dichotomous variable; social network size was analyzed both in 6 categories and as a dichotomous 

variable. Interactions with depression status and sex were analyzed. 

In the third part of the study, we planned to use an Accelerated Failure Time model to analyze the 

mediating effect of cortisol.  

 

RESULTS 

Characteristics of the study population according to network size are shown in Table 1.  

The cortisol measures did not show a normal distribution. However, the natural logs of AUCi and 

AUCg were normally distributed (lnAUCi showed a skewness of -0.65 with a standard error of 0.18 

and a kurtosis of -0.26 with a standard error of 0.36; lnAUCg showed a skewness of -0.18 with a 

standard error of 0.14 and a kurtosis of 0.17 with a standard error of 0.27). Hence, we used linear 

regression analyses for lnAUCi and lnAUCg and multinominal logistic regression analyses for T1, 

diurnal slope and DST in tertiles. 

The results are shown in Table 2.  
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Table 1. Characteristics of the study population (n=443) 
 

 Network ≤ 5 persons 

(n=231) 

Network ˃ 5 persons 

(n=212) 

p-value* 

Age, mean (sd) 70 (7.2) 70 (7.2) 1.00 

Female, % 140 (61) 141 (67) 0.20 

Partner status, % with partner 136 (59) 133 (63) 0.41 

Years of education, mean (sd) 11.0 (3.7) 11.2 (3.6) 0.51 

Depression diagnosis, % 200 (87) 126 (59) ˂0.001 

Total IDS scores, mean (sd) 28.2 (14.5) 18.9 (14.3) ˂0.001 

No. of somatic illnesses, mean (sd) 2.1 (1.4) 1.8 (1.3) 0.02 

BMI, mean (sd) 26.4 (4.6) 26.7 (4.0) 0.41 

Smoking (%) 57 (25) 36 (17) 0.05 

Physical activity MET-min./week (sd) 2438 (2640) 3005 (2749) 0.04 

AUDIT score, mean (sd) 2.8 (3.5) 3.1 (3.2) 0.35 

Loneliness scores, mean (sd) 6.7 (3.6) 3.8 (3.4) ˂0.001 

Sampling factors:  
Time of awakening (sd) 
More daylight (%) 

 
7:28 (1:08) 
149 (65) 

 
7:27 (0:55) 
138 (65) 

 
0.81 
0.61 

Cortisol values:  
T1 median (IQ) 
AUCg, µg/dL/hr median (IQ) 
AUCi, µg/dL/hr median (IQ) 
Diurnal slope median (IQ) 
Cortisol suppression ratio median 
(IQ) 

 
16.3 (11.2) 
17.5 (10.7) 
-0.27 (8.7) 
12.0 (10.9) 
2.7 (2.3) 

 
16.3 (10.8) 
17.7 (9.4) 
0.94 (8.3) 
12.2 (10.9) 
2.6 (2.0) 

 
0.85 
0.87 
0.12 
0.28 
0.90 

IDS Inventory of Depressive Symptoms; BMI body mass index; MET metabolic equivalent of task; AUDIT 
Alcohol Use Disorders Identification Test; AUCg area under the curve with respect to the ground; AUCi area 
under the curve with respect to the increase. 
 
 
* Normally distributed variables were tested with t-tests (continuous variables) or chi-square tests 
(categorical) and non-normally distributed variables were tested with Mann-Whitney U-tests. 
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 Middle versus low T1 
 

High versus low T1 

 OR    95% CI for OR OR     95% CI for OR 

T1 1.04 0.86 – 1.25 1.08 0.90 – 1.30 

T1, network size x IDS-score 0.99 0.97 – 1.01 1.01 0.99 – 1.03 

DST 0.99 0.81 – 1.21 0.99 0.81 – 1.20 

DST, network size x IDS-score 0.98 0.97 – 1.00 1.00 0.98 – 1.02 

Diurnal slope 0.96 0.80 – 1.16 1.02 0.85 – 1.23 

Diurnal slope, network size x IDS-

score 

0.99 0.98 – 1.01 1.01 0.99 – 1.03 

AUCg area under the curve with respect to the ground; AUCi area under the curve with respect to the 
increase; IDS Inventory of Depressive Symptoms; DST dexamethasone suppression test. 

 

 

 

 

 

 

 

 

Table 2. Regression analyses for network size with cortisol measures as outcome.  

 

 B 95%CI for B p-value 

lnAUCg 0.002 -0.04 – 0.04 0.92 

lnAUCg,network size x IDS-score   0.94 

lnAUCi -0.11 -0.24 – 0.02 0.10 

lnAUCi, network size  x IDS-score   0.37 
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Social network size was not significantly correlated with any of the cortisol measures. Repeating the 

analyses with social network size in 2 groups (with 5 persons as cut-off) did not change the 

outcomes. This was not different for depressed compared to non-depressed participants, as there 

were no interactions with severity of depressive symptoms.  

Table 3 shows the characteristics of the study population according to mortality status. The deceased 

participants did not differ from the not deceased participants with regard to loneliness score and 

social network size. However, they did differ with respect to several known mortality risk factors such 

as age, partner status, number of somatic diseases, and physical activity.  

Table 4 shows the results of the Cox Regression analyses. Neither loneliness, nor social network size 

was significantly associated with mortality. Age and partner status were far more important 

predictors of mortality. Number of chronic diseases, BMI, MET-minutes and AUDIT-score were no 

longer significant predictors when put into the model with age and partner status. There were no 

significant associations between cortisol measures and mortality. There were no significant 

interactions with depression status, sex or partner status.  

Loneliness as a dichotomous variable was not a significant predictor of mortality either (Chi square 

0.27, p-value 0.60). The same was true for social network size as a dichotomous variable (Chi square 

1.24, p-value 0.26). There were no significant interactions with sex, depression or partner status.  

Since no significant associations were found between social network size and cortisol, between social 

network size and mortality, between loneliness and mortality, nor between mortality and cortisol 

measures, we did not execute mediation analyses.  

 

DISCUSSION 

This study aimed to investigate the associations between social network size and cortisol, as well as 

between social network size and mortality and between loneliness and mortality, in a sample of 443 

older adults aged 60-93 years. There were no significant associations between social network size 

and CAR, morning cortisol, dexamethasone suppression or diurnal slope. In other words, participants 

with larger networks did not differ from participants with smaller networks with respect to cortisol 

values. However, they did differ on other variables, such as depression status, number of somatic 

diseases and loneliness scores. These results are not in line with the study by Grant et al. (2009) that 

showed a significant association between social isolation and higher CAR. 
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Table 3. Characteristics of the study population according to mortality status. 
 

 Alive 

(n=389) 

Deceased 

(n=54) 

p-value* 

Age, mean (sd) 70 (7) 74 (8) ˂0.001 

Female, n (%) 253 (65) 27 (51) 0.10 

Partnerstatus, n with partner (%) 248 (64) 21 (40) 0.002 

Years of education, mean (sd) 11 (3.6) 11 (3.9) 0.27 

Depression diagnosis, % 279 (72) 46 (87) 0.06 

Total IDS scores, mean (sd) 23 (15) 27 (15) 0.12 

No. of somatic illnesses, mean (sd) 1.9 (1.4) 2.5 (1.4) 0.005 

BMI, mean (sd) 26 (4.2) 27 (5.5) 0.29 

Smoking, n (%) 77 (20) 15 (28) 0.06 

Physical activity MET-min./week (sd) 2693 (2747) 1941 (2712) 0.05 

AUDIT score, mean (sd) 2.9 (3.3) 2.6 (3.7) 0.47 

Loneliness scores, mean (sd) 5.2 (3.7) 6.2 (3.9) 0.09 

Social network, number of persons above 18: 
- 0-1, n (%) 
- 2-5, n (%) 
- 6-10, n (%) 
- >10, n (%) 

 
42 (11) 
157 (40) 
112 (29) 
78 (20) 
 

 
6 (11) 
26 (49) 
15 (28) 
6 (11) 

 
 
 
 
0.10 

IDS Inventory of Depressive Symptoms; BMI body mass index; MET metabolic equivalent of task; AUDIT 
Alcohol Use Disorders Identification Test. 
* Normally distributed variables were tested with t-tests (continuous variables) or chi-square tests 
(categorical) and non-normally distributed variables were tested with Mann-Whitney U-tests. 
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Table 4. Cox Regression Analyses  
 

 Chi square HR CI (95%) p-value 

Loneliness     

Model 1: 

Loneliness score 

2.9  

1.06 

 

0.99 – 1.14 

0.09 

0.09 

Model 2: model 1 + 

Age 

Partner status 

19.3  

1.05 

0.54 

 

1.02 – 1.09 

0.30 – 0.96 

0.04 

˂0.01 

0.04 

Model 3: model 2 + 

AUCg 

AUCi 

11.2  

0.40 

0.91 

 

0.10 – 1.61 

0.53 – 1.56 

0.05 

0.20 

0.73 

     

Network size     

Model 1: 

Network size 

2.1  

0.84 

 

0.66 – 1.06 

0.13 

0.15 

Model 2: model 1 + 

Age 

Partner status 

21.3  

1.05 

0.48 

 

1.02 – 1.09 

0.28 – 0.85 

0.01 

˂0.01 

0.01 

Model 3: model 2 + 

AUCg 

AUCi 

12.2  

0.44 

0.86 

 

0.12 – 1.71 

0.50 – 1.46 

0.57 

0.24 

0.57 

AUCg area under the curve with respect to the ground; AUCi area under the curve with respect to the 

increase. 
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However, in their study, the mean age was 52 years, and consequently the results are not 

comparable to the present study, in which the mean age is 70 years. Also, the social isolation variable 

was not social network size but rather frequency of contact. Other studies are more in line with our 

results. For example, the study by Stafford et al. (2013), who investigated different measures of 

social isolation in a cohort of older adults aged 60-64 years, showed that social network size was not 

associated with cortisol measures, but that living alone and not being married were associated with 

greater cortisol output and higher CAR. However, living alone and not being married are different 

measures from social network size. Turner-Cobb et al. (2000) investigated the associations of social 

network size and social support with cortisol measures in a group of female cancer patients with a 

mean age of 53 years and concluded that there was no association between network size and cortisol 

measures. Lai et al. (2012) did not find a significant association between social network size and 

cortisol measures in a group of Chinese men and women aged 59-86 years.  

The lack of significant results in the analyses of the associations between loneliness and social 

network size at baseline and mortality six years later leads to the conclusion that loneliness and 

social network size are not associated with mortality in our group of participants. Partner status, 

together with age, was a much more important predictor. These results contradict other studies that 

found significant associations between mortality and either social network size (De Brito et al. 2017; 

Ellwardt et al. 2014; McLaughlin et al. 2011; Giles et al. 2005; Shye et al. 1995; Vogt et al. 1992) or 

loneliness (Elovainio et al. 2017; Perissinotto et al. 2012; Holwerda et al. 2012; Drageset et al. 2012; 

Tilvis et al. 2011). In two of these studies, the number of participants was comparable to ours (455: 

Shye et al. 1995; 451: Vogt et al. 1992), but since the length of follow-up was much longer (15 years), 

the number of deaths was considerably higher. This might partly explain the difference in outcome.  

Our results are in line with several other studies on the associations between mortality and 

loneliness (Olaya et al. 2017; Tanskanen et al. 2016; Tabue Teguo et al. 2016; Julsing et al. 2016; 

Holwerda et al. 2016; Stessman et al. 2014; Luo & Waite 2014; Ellwardt et al. 2014; Steptoe et al. 

2013; Iecovich et al. 2011; Sugisawa et al. 1994; Olsen et al. 1991; Jylha & Aro 1989) and social 

network size (Cerhan & Wallace 1997) in older adults. In most of these studies the number of 

participants was larger (from 600 up to 14,000), with a length of follow-up varying from 3 to 22 

years. In most of these studies significance was lost in the multivariable analyses with somatic 

diseases and/or depression as covariates. Contrarily, in our study even the univariate associations 

were not significant. Because we did find associations with partner status and age, the relatively 

small number of deaths in the present study is not a satisfying explanation. 

We chose network size as an objective indicator of social isolation. It might be that network size is 

not the most relevant social isolation variable in the association with mortality. A study by Ali et al. 

(2018) concluded that network diversity might be more important than network size with respect to 

the impact on mortality. Another possible explanation for the lack of significant associations with 

mortality is the notion that as people get older, the factors that play a role in mortality risk become 

more diverse. This is illustrated by the conclusions in the meta-analysis by Holt-Lunstad et al. (2015) 

that the effects of loneliness and social isolation on mortality diminish with age as well as with the 

addition of more covariates (Holt-Lunstad et al. 2015). Possibly, the same applies to the factors that 

play a role in cortisol levels. With aging, the amplitude of the cortisol rhythm has been described to 

diminish (Liyanarachchi et al. 2017; Belvederi Murri et al. 2014). Consequently, variations in this 

already diminished rhythm can be harder to demonstrate. In addition, the HPA-axis in older age is 
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more vulnerable for dysregulation by central nervous system diseases, which are more prevalent in 

older adults (Belvederi Murri et al. 2014). Also more prevalent are physical diseases. It has been 

demonstrated that physical diseases are associated with increased cortisol levels (Belvederi Murri et 

al. 2014).  

In the present study, age and partner status were the most important predictors of mortality. This is 

in line with other studies that concluded marital status was significantly associated with mortality 

(Saito et al. 2019; Stessman et al. 2014; Iecovich et al. 2011; Cerhan & Wallace 1991). Although a 

recent study by Manvelian and Sbarra (2020) showed that having fewer than 4-6 close relationships 

was associated with higher mortality in older adults that lost their partner, we did not find a 

significant interaction between social network size and partner status. Neither did we find a 

significant interaction between loneliness and partner status. However, a study by O’Suilleabhain et 

al. (2019) showed that in older adults living alone, emotional loneliness was associated with 

increased mortality risk. They concluded that the loss of an intimate relation could be the harmful 

ingredient that causes the higher mortality risk. Other authors emphasize the difference between 

men and women with regard to the effect of marital status on mortality risk (Bulanda et al. 2016). 

Whereas for men marital status is associated with mortality risk regardless of the quality of the 

marriage, for women the marital quality is more important. However, we found no differences 

between men and women. Whether different aspects of social relationships are important for men 

versus women in their effects on mortality is an interesting subject for further study.  

The strengths of this study are the fact that we could analyze both subjective (loneliness) and 

objective (network size) aspects of social relationships; the opportunity to combine them with 

cortisol measures; the inclusion of both depressed and non-depressed participants; and the 

availability of several relevant covariates.   

However, this study also has some limitations. The follow-up time was 6 years, which may have been 

too short for a study investigating associations with mortality; the cortisol study was a cross-sectional 

study, which in case of significant associations prohibits making causal inferences; as already 

mentioned, it might be that social network size is not the most relevant objective indicator of social 

relationships.  

In conclusion, there was no significant association between social network size and cortisol. Neither 

did we find significant associations between loneliness and social network size and mortality. The 

most important predictors of mortality proved to be partner status and age. It should be stressed 

that as people grow older the variety of factors that influence mortality risk increases, thus 

diminishing the effect of a single factor. This implicates that prevention of early morbidity and 

mortality in older adults is not simply a matter of aiming at one particular factor but that it should be 

tailored to specific needs and risks. Discovering which risks are more prevalent in certain subgroups 

of older adults remains an interesting subject for further study.  
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CHAPTER 6 

‘BIG FIVE’ PERSONALITY CHARACTERISTICS ARE ASSOCIATED WITH LONELINESS BUT NOT WITH 

SOCIAL NETWORK SIZE IN OLDER ADULTS, IRRESPECTIVE OF DEPRESSION 

N. Schutter, L.Koorevaar, T.J. Holwerda, M.L. Stek, J. Dekker, H.C. Comijs  

 

 

ABSTRACT 

 

Objective 

Loneliness and social isolation have negative health consequences and are associated with 

depression. Personality characteristics are important when studying persons at risk for loneliness and 

social isolation. The objective of this study was to clarify the association between personality factors, 

loneliness and social network, taking into account diagnosis of depression, partner status and 

gender.  

 

Design 

Cross-sectional data of an ongoing prospective cohort study, the Netherlands Study of Depression in 

Older Persons (NESDO), were used. 

 

Setting and participants 

474 participants were recruited from mental health care institutions and general practitioners in five 

different regions in the Netherlands. 

 

Measurements 

NEO-Five Factor Inventory (NEO-FFI) personality factors and loneliness and social network were 

measured as well as possible confounders. Multinominal logistic regression analyses were performed 

to analyse the associations between NEO-FFI factors and loneliness and social network. Interaction 

terms were investigated for depression, partner status and gender. 

 

Results 

Higher neuroticism and lower extraversion in women and lower agreeableness in both men and 

women were associated with loneliness but not with social network size irrespective of the presence 

of depression. In the non-depressed group only, lower openness was associated with loneliness. 

Interaction terms with partner status were not significant.  
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Conclusions 

Personality factors are associated with loneliness especially in women. In men lower agreeableness 

contributes to higher loneliness. In non-depressed men and women, lower openness is associated 

with loneliness. Personality factors are not associated with social network size.  

 

 

 

International Psychogeriatrics 2020; 32: 53-63. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



97 
 

INTRODUCTION 

Loneliness is a complex condition with a high prevalence in older adults (Weiss 1973; De Jong 

Gierveld 1987; Marangoni & Ickes 1989; Pinquart & Sörensen 2001; Fry & Debats 2002; De Jong 

Gierveld & Van Tilburg 2006; Routasalo et al. 2006). Loneliness can be defined as “a negative 

psychological state occurring from a lack of quality relationships” (De Jong Gierveld & Van Tilburg 

2006). This lack of quality can pertain to the number of existing relationships being smaller than 

desired, or to the amount of intimacy in existing relationships not being as desired (De Jong Gierveld 

1987). Weiss made a distinction between social loneliness, which he termed ‘the loneliness of social 

isolation’ and defined as the loneliness associated with the absence of an engaging social network, 

and emotional loneliness, which he termed ‘the loneliness of emotional isolation’, arising in the 

absence of a close emotional attachment (Weiss 1973). The difference between the two is of 

importance when searching for risk factors. For instance, partner status has been found to be 

associated with emotional loneliness but not with social loneliness whereas number of friendships 

was only associated with social loneliness (Van Tilburg et al. 2004).  

Social isolation, on the other hand, concerns the objective characteristics of a situation and refers to 

shortcomings in the size of the network and availability of social relationships (De Jong Gierveld & 

Havens 2004). Social isolation and loneliness are interrelated but are different concepts: a person 

with a large social network can feel lonely, whereas someone who is objectively socially isolated 

need not feel lonely at all. Possible explanations for these observations include differences in the 

perception of one’s social skills, which is linked with personality (Beadle et al. 2012), and coping, 

which can be seen as “the key mediator between psychosocial stress and the developmental 

outcome (i.e. loneliness)” (Hensley et al. 2012). 

Risk factors for both loneliness and social isolation include partner status, gender, financial situation, 

education and health problems (Fees et al. 1999; Dijkstra & De Jong Gierveld 1999; Dijkstra & De 

Jong Gierveld 2003; Emerson & Jayawardhana 2016), and the absence or presence of resilience 

resources (Lou & Ng 2012). Additionally, depressive symptoms can predict changes in loneliness 

scores, whereas loneliness is associated with more depressive symptoms (Cacioppo et al. 2006). 

Since social skills and interpersonal competencies account for about thirty percent of the loneliness 

outcome (Martin et al. 1997), personality characteristics are also of importance when studying 

people at risk of loneliness and social isolation (De Jong Gierveld 1987; Martin et al. 1997; Valora 

Long & Martin 2000; Margrett et al. 2011; Beadle et al. 2012; Hensley et al. 2012). To conceptualize 

personality, the Five-Factor Model (McCrae & Costa 2013) is commonly used. This model assesses 

personality in the five domains of neuroticism, extraversion, openness to experience, agreeableness 

and conscientiousness. These ‘Big Five’ personality factors have been found to be associated with 

human functioning in general, well-being and mental health and more specifically, late-life 

depression (Steunenberg et al. 2006; Steunenberg et al. 2007; Duberstein et al. 2008; Weber et al. 

2011; McCrae & Costa 2013; Boschloo et al. 2014; Koorevaar et al. 2017).  

Former studies on the association between personality factors and loneliness in older adults mainly 

focused on neuroticism and extraversion. The remaining Five-Factor Model characteristics have 

rarely been studied in relation to loneliness. Invariably, negative associations have been found 

between extraversion and loneliness, as well as positive associations between neuroticism and 

loneliness (Martin et al. 1997; Valora Long & Martin 2000; Margrett et al. 2011; Beadle et al. 2012; 
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Hensley et al. 2012). In these studies, no distinction was made between emotional and social 

loneliness. Only Schnittger et al. (2012) analysed the associations for emotional and social loneliness 

with the personality factors neuroticism and extraversion separately and found that neuroticism was 

associated with both, whereas extraversion was associated with neither. Although the associations 

between loneliness and agreeableness, openness and conscientiousness have rarely been studied, 

clinical experience points in the direction of loneliness being associated with lower scores on these 

factors. 

The associations between social isolation and the personality factors neuroticism and extraversion 

have also been examined in older adults, although less extensively. Lower levels of extraversion have 

been found to be an indicator of decreased social support (Schnittger et al. 2012; Lang et al. 1998). 

Lang et al. also found that older adults scoring higher on openness had larger social networks. The 

other ‘Big Five’ personality factors have not been studied in relation to social isolation. 

When studying the association between personality factors and loneliness or social isolation, it is 

important to take depression into account. After all, depression and loneliness are related but 

distinct entities (Cacioppo et al. 2006; Golden et al. 2009; Aylaz et al. 2012; Liu et al. 2016;). Further, 

personality factors have also been found to be associated with late life depression (Steunenberg et 

al. 2006; Steunenberg et al. 2007; Duberstein et al. 2008; Weber et al. 2011; McCrae & Costa 2013; 

Koorevaar et al. 2013; Boschloo et al. 2014; Koorevaar et al. 2017); high levels of social support 

appear to be protective against the negative effects of neuroticism on depression (McHugh & Lawlor 

2012); and in the association between depression and loneliness, neuroticism and extraversion 

appeared to be explanatory factors (Peerenboom et al. 2015).  

The role of depression seems to be different for emotional versus social loneliness. Depression in 

older adults was strongly associated with emotional but not with social loneliness (Peerenboom et al. 

2015) and because of the interrelatedness of loneliness, social isolation and depression, the 

disentangling of these states and their associations with personality factors is especially interesting. 

Knowing which personality factors are associated with loneliness and social isolation can be 

important from an intervention perspective. Because of the health consequences of loneliness and 

social isolation (House et al. 1988; Hawkley et al. 2006; O’Luanaigh & Lawlor 2008; Hawkley et al. 

2010; Patterson & Veenstra 2010; Holwerda et al. 2012; Luo et al. 2012; Steptoe et al. 2013; 

Cacioppo et al. 2015), interventions aimed at reducing loneliness and social isolation are important, 

especially in older adults. Associations between personality factors and emotional and social 

loneliness separately have hardly been investigated (Schnittger et al. 2012).  

Therefore, we aimed to clarify the associations between personality factors, loneliness (emotional 

and social) and social network, taking into account the presence of depression. As previous studies 

have shown that the association between loneliness and gender varies between studies from no 

difference (Steptoe et al. 2004) to more loneliness among women (Pinquart & Sörensen 2001; West 

et al. 1986), we also investigated the influence of gender. Finally, we investigated whether the 

associations between personality factors and loneliness were different for participants with a partner 

compared to participants without a partner.   

Based on findings of former studies, we hypothesised that: 1. Neuroticism is positively associated 

with emotional more than social loneliness in older adults and extraversion is negatively associated 
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with emotional more than social loneliness, and 2. We expected the same associations for social 

isolation.  

Based on our own clinical experience, we hypothesised that: 3. People with higher openness, higher 

agreeableness and higher conscientiousness would be less lonely. 4. Lastly, we hypothesised that the 

associations of personality factors with loneliness and social isolation are stronger in depressed 

participants than in non-depressed participants.  

 

METHODS 

Participants 

In this study we used baseline data from the Netherlands Study of Depression in Older Persons 

(NESDO). NESDO started in 2007 and is an ongoing prospective cohort study to examine the 

determinants, course and consequences of depressive disorders in older adults (Comijs et al. 2011). 

Participants were recruited from mental health care institutions and general practitioners in five 

different regions in the Netherlands. The baseline NESDO sample consists of 378 depressed and 132 

non-depressed adults aged 60 – 93 years. Excluded were people with suspected dementia or other 

serious primary psychiatric disorders (such as bipolar disorder or schizophrenia), a Mini Mental State 

Examinations score (MMSE) under 18 (out of 30) and people with insufficient command of the Dutch 

language (Comijs et al. 2011). An additional exclusion criterion for the comparison group was a 

history of depression. Interviews were done by well-trained staff. The ethical review boards of 

participating study sites approved of the research protocol and all respondents provided written 

informed consent (Comijs et al. 2011). As there were missing values with respect to loneliness status 

and/or social network size, the study population consisted of 474 participants.  

 

Measurements 

Personality factors 

For measurement of personality factors we used the NEO-Five Factor Inventory (NEO-FFI) (Costa & 

McCrae 1995). The NEO-FFI assesses personality in the five domains of neuroticism, extraversion, 

openness to experience, agreeableness and conscientiousness. The NEO-FFI is a shortened version of 

the NEO Personality Inventory-Revised (Costa & McCrae 1995). The questionnaire consists of 60 

items covering the Big Five domains: neuroticism (being easily upset, maladjusted), extraversion 

(being energetic, assertive, talkative), openness to experience (being imaginative, independent-

minded, intellectual), agreeableness (being good-natured, cooperative, trusting), and 

conscientiousness (being responsible, orderly, dependable) (Koorevaar et al. 2017). Items are 

statements that are rated on a 5-point Likert scale, ranging from “strongly disagree” to “strongly 

agree”. Total score on each domain lies between 12 and 60. 

Loneliness 

Loneliness was assessed with the De Jong Gierveld Loneliness Scale (De Jong Gierveld & Kamphuis 

1985). This scale was developed for use in scientific surveys and is a reliable and valid instrument for 

the measurement of overall, emotional and social loneliness in older adults (Van Tilburg & De Jong 
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Gierveld 1999). It consists of eleven items with 5-category responses. These responses are 

dichotomized resulting in a score varying between 0 and 11. This is the overall loneliness score. 

Alternatively, the score can be divided between an emotional and a social loneliness score. An 

example of an item measuring emotional loneliness is ’I miss having a really close friend’; an example 

of an item measuring social loneliness is ‘I can call on my friends whenever I need them’. We divided 

the overall loneliness score in three categories: 1) not lonely (score of 0-2); 2) lonely (score 3-8) and 

severely lonely (score of 9 and higher) (De Jong Gierveld & Van Tilburg 1999). Cut-off scores for 

emotional and social loneliness separately are not available.  

Social network size 

The amount of contacts in a social network was assessed with the Close Persons Questionnaire (CPQ) 

(Stansfeld & Marmot 1992). This questionnaire measures the amount of contacts as well as some 

qualitative aspects, including emotional support, confiding, and practical and negative aspects of 

support. It has been tested in a large epidemiological survey and validated by interview (Stansfeld & 

Marmot 1992). For this study, we only used quantitative aspects. The amount of contacts in a 

network was scored in six categories. These categories were grouped into four categories: 0-1, 2-5, 6-

10 and >11, because the groups with more than 10 contacts were very small.  

Covariates 

Sociodemographic factors included age, gender, partner status and years of education. 

Clinical characteristics included any level of depression diagnosis. A diagnosis of major depression, 

dysthymia and/or minor depression according to DSM-IV-TR criteria was made using the Composite 

International Diagnostic Interview (CIDI) (CIDI; WHO version 2.1; life-time version), a comprehensive 

and fully standardized diagnostic interview designed for assessing mental disorders. Administration 

of the CIDI does not require extensive clinical knowledge and experience and can be delivered by 

non-clinicians after relatively brief training (Wittchen 1994). 

Psycho-social variables included childhood trauma and recent life events, based on previous research 

that showed the influence of these experiences on the association between personality and 

depression (Weber et al. 2011). Childhood trauma, including emotional neglect as well as 

psychological, physical and sexual abuse, was assessed using a structured inventory (Comijs et al. 

2011). The Brugha Questionnaire (Brugha et al. 1985) was used to assess recent life events. 

Somatic health markers included the presence of chronic diseases and functional limitations. The 

presence of chronic diseases was assessed by means of a self-report questionnaire inquiring after the 

following diseases or disease events: cardiac disease, peripheral atherosclerosis, stroke, diabetes 

mellitus, COPD, arthritis, cancer, or any other disease (Comijs et al. 2011). Accuracy of self-reports on 

these diseases has been shown to be adequate compared to general practitioner information 

(Kriegsman et al. 1996). Self-reported functional limitations were assessed with the WHO-Disability 

Assessment Schedule (Chwastiak & Von Korff 2003). This scale consists of six subscales covering the 

following domains: understanding and communicating, getting around, self-care, getting along with 

other people, household activities, and participation in society (Chwastiak & Von Korff 2003), with 

higher scores indicating more functional limitations. We used the total score of all domains.  
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Statistical analyses 

Information about personality factors, loneliness score, social network size, depression diagnosis, 

partner status and the covariates was described for the complete study sample. Because the number 

of missing values for personality factors exceeded five per cent, which might lead to bias and loss of 

information, we used multiple imputation to replace these missing values. We did this by using 

loneliness, social network size and the covariates as input and generating seven datasets, based on 

the percentage of missing values (Koorevaar et al. 2017; Li et al. 2015).  

As loneliness was not normally distributed we performed multinominal logistic regression analyses 

for the five NEO-FFI factors with loneliness in three groups (not lonely, lonely and severely lonely) as 

outcome to analyse the association between personality factors and loneliness. The ‘not lonely’ 

group was used as the reference group. We introduced age, gender, education, partner status, 

affiliation score, depression diagnosis, childhood trauma, physical health, functional limitations and 

social network size one by one into the model as possible confounders. When the strength of the 

association (B) changed more than ten percent we considered the variable as a confounder and left it 

in the multivariate model (Twisk 2014). We finally introduced interaction terms of personality factors 

with depression diagnosis in the fully adjusted model to investigate whether the association between 

personality factors and loneliness was different in depressed versus non-depressed participants. 

When the interaction term was significant, we repeated the analyses in the depressed and the 

comparison group separately. The same procedure was followed for the interaction with partner 

status and gender. 

We repeated this procedure with emotional and social loneliness as separate outcomes. Because no 

cut-off scores have been established for emotional and social loneliness, we divided them into 

tertiles and performed multinominal logistic regression analyses. The group with the lowest score 

was used as the reference group.  

To analyse the associations between personality factors and social network, we repeated the 

procedure with social network size as outcome, with multinominal logistic regression analyses and 

social network size in quartiles (0-1, 2-5, 6-10 and >10). The group with a social network size >10 was 

used as the reference group.  

 

RESULTS 

Table 1 summarises socio-demographic and clinical characteristics of the study sample. Loneliness 

and social network size scores were available for 474 participants. Missing values analyses showed  
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that the missing values were random and that there were no statistically significant differences 

between participants with missing data versus participants included in the study with respect to 

gender, depression diagnosis, education level, number of chronic diseases, childhood trauma and the 

personality scores. The only statistically significant differences were that participants with missing 

data on loneliness scores (n=33) had higher scores on the functional limitations scale (T-test: missing 

Table 1. Characteristics of the study population (n=474) 

 n Mean (sd) /median (IQ) / n (%) 

Age, mean (sd) 474 71 (7.3) 

Female, n (%) 474 308 (65) 

Years of education, mean (sd) 474 11 (3.6) 

Partnerstatus, n with partner (%) 474 280 (59) 

Depression diagnosis, n (%) 
Major depression, n(%) 
Dysthymia, n (%) 
Minor depression, n (%) 

474 350 (74) 
257 (54) 
92 (19) 
1 (0.2) 

Childhood trauma: 
- no trauma, n (%) 
- 1 or more traumatic events, n (%) 

472  
264 (56) 
208 (44) 

Personality factors:  
-neuroticism score, mean (sd) 
-extraversion score, mean (sd) 
-openness score, mean (sd) 
-agreeableness score, mean (sd) 
-conscientiousness score, mean (sd) 

 
473 
472 
469 
470 
472 

 
35 (9.3) 
36 (7.2) 
30 (5.3) 
45 (5.4) 
38 (5.9) 

Loneliness: 
-not lonely, n (%) 
-lonely, n (%) 
-severely lonely, n (%) 
 
-total loneliness scores, median (IQ) 
-emotional loneliness scores, median (IQ) 
-social loneliness scores, median (IQ) 

474 
 
 
 
 
474 
462 
462 

 
145 (31) 
184 (39) 
145 (31) 
 
5.0 (7) 
2.0 (5) 
3.0 (3) 

Social network, number of persons above 18: 
- 0-1, n (%) 
- 2-5, n (%) 
- 6-10, n (%) 
- >10, n (%) 

474  
52 (11) 
189 (40) 
141 (30) 
92 (19) 

No. of somatic illnesses, mean (sd) 473 2.4 (1.6) 

Functional limitations score, median (IQ) 464 25 (30) 

Sd = standard deviation; IQ = interquartile range. 
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36 vs. included 26, df 490, p<0.01) and that participants with missing data on social network size 

(n=8) were older (T-test: missing 77 vs. included 70, df 508, p<0.05).    

Personality factors and loneliness 

When investigating confounding in the multinominal logistic regression analyses for personality 

factors and loneliness, we found that we had to consider gender, education, partner status, 

depression diagnosis, childhood trauma, physical health, functional limitations and social network 

size as relevant confounders, based on the finding that these variables changed the value for B more 

than ten percent. Therefore, these variables were entered into the model as confounders. The 

results are shown in Table 2. The results showed that higher neuroticism, lower extraversion and 

lower agreeableness were associated with loneliness. For neuroticism this association was found only 

for severe loneliness, whereas for extraversion and agreeableness this association was found in both 

categories of loneliness.  

In order to examine the possible differences in depressed versus non-depressed participants 

concerning the association between personality factors and loneliness, we introduced interaction 

terms for the personality factors and depression. The only significant interaction was for 

openness*depression (multinominal logistic regression: Wald Statistic 4.04, df 1, OR 2.51, 95% CI 

1.02-6.15, p˂0.05). Therefore we repeated the analysis of the association between openness and 

loneliness for depressed participants and the comparison (not depressed) group separately. 

However, because the number of severely lonely participants in the comparison group was very low, 

we combined the lonely and severely lonely participants and performed a binary logistic regression 

instead of a multinominal logistic regression for the association between openness and loneliness in 

the comparison group. As shown in Table 3, higher openness was associated with lower loneliness 

only in the comparison group. The interaction terms for personality factors and partner status 

showed no significant association with loneliness. The interaction terms between personality factors 

and gender showed significance only for neuroticism (multinominal logistic regression: for loneliness: 

Wald Statistic 2.94, df 1, OR 1.05, 95% CI 1.02-1.09, p˂0.05; for severe loneliness: Wald Statistic 4.56, 

df 1, OR 1.09, 95% CI 1.01-1.19, p˂0.05) and extraversion (multinominal logistic regression: for severe 

loneliness: Wald Statistic 4.73, df 1, OR 0.90, 95% CI 0.80-0.99, p˂0.05). Therefore, we repeated the 

analyses of the association between neuroticism and loneliness and between extraversion and 

loneliness for men and women separately. The results in the multivariate model showed that the 

associations between neuroticism and loneliness and between neuroticism and severe loneliness 

were significant only for women (Table 4). The same was true for the association between 

extraversion and severe loneliness; this association was only significant for women (Table 4).  
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Table 2. Multinominal logistic regression analyses for personality factors with three groups of loneliness as outcome 
variables (not lonely = reference group; n=145). 
 

   Lonely (n=184)   Severely lonely (n=145) 

 

Wald 
statistic 

df OR (95% CI) 

 

Wald 
statistic 

df OR (95% CI) 

 

Neuroticism 50.18 1 1.11 (1.08 – 1.15)*** 88.40 1 1.18 (1.14 – 1.23)*** 

Neuroticism adjusted¹ 3.36 1 1.04 (1.00 – 1.09) 7.69 1 1.07 (1.02 – 1.13)** 

       

Extraversion 44.06 1 0.88 (0.85 – 0.91)*** 71.19 1 0.83 (0.80 – 0.87)*** 

Extraversion adjusted¹ 5.66 1 0.94 (0.90 – 0.99)* 8.28  0.92 (0.87 – 0.98)** 

       

Openness 3.78 1 0.96 (0.92 – 1.00) 7.25 1 0.94 (0.90 – 0.98)** 

Openness adjusted¹ 0.45 1 0.98 (0.93 – 1.04) 1.64 1 0.96 (0.90 – 1.02) 

       

Agreeableness 10.21 1 0.93 (0.89 – 0.97)** 23.42 1 0.89 (0.85 – 0.93)*** 

Agreeableness 
adjusted¹ 

5.01 1 0.94 (0.90 -  0.99)* 12.76 1 0.89 (0.84 – 0.95)*** 

       

Conscientiousness 17.73 1 0.91 (0.88 – 0.95)*** 45.47 1 0.85 (0.82 – 0.89)*** 

Conscientiousness 
adjusted¹ 

0.05 1 0.99 (0.95 – 1.05) 2.01 1 0.96 (0.91 – 1.02) 

¹ Analyses are adjusted for gender, education, partner status, depression diagnosis, childhood trauma, physical health, 
functional limitations and social network size. 
* p < 0.05 
** p < 0.01 
*** p < 0.001 
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Table 3. Multinominal and binary logistic regression analyses for depressed and comparison (not depressed) 
group separately for openness with loneliness in three or two groups as outcome variables (not 
lonely=reference group).  
 

 
 

Lonely Severely lonely 

 
 

Wald 
statistic 

df OR (95% CI) Wald statistic df OR (95% CI) 

 Depressed 
 

Openness 
 

0.01 1 1.00 (0.95 – 1.06) 0.13 1 0.99 (0.96 – 1.02) 

Openness 
adjusted¹ 
 

0.50 1 0.98 (0.93 – 1.04) 0.05 1 1.01 (0.94 - 1.08) 

 
 

      

 Comparison group 
 

 
 

Lonely 

 
 

Wald 
statistic 

df OR (95% CI) 

Openness 
 

 1 0.89 (0.82 – 0.97)** 

Openness 
adjusted¹ 
 

 1 0.89 (0.80 – 0.99)* 

¹Analyses are adjusted for gender, education, partner status, childhood trauma, physical health, functional 
limitations and social network size. 
* p < 0.05 
** p < 0.01 
*** p < 0.001 
 



106 
 

 

Personality factors and emotional and social loneliness 

Next, we investigated the multinominal logistic regression analyses with emotional and social 

loneliness as outcome. The results were comparable with the results for total loneliness. The only 

difference was that neuroticism, after adjustment for confounders, was significantly associated with 

emotional but not social loneliness (multinominal logistic regression: emotional loneliness: Wald 

statistic 8.48, df 1, OR 1.07, 95% confidence interval (CI) 1.02-1.13, p< 0.01; severe emotional 

loneliness: Wald statistic 18.85, df 1, OR 1.12, 95% CI 1.06-1.18, p<0.001; social loneliness: Wald 

statistic 0.37, df 1, OR 0.99, 95% CI 0.95-1.03, p≥0.05; severe social loneliness: Wald statistic 3.10, df 

1, OR 1.04, 95% CI 1.00-1.08; p≥0.05). The interaction between neuroticism and gender was 

significant for both emotional and social severe loneliness (multinominal logistic regression: severe 

emotional loneliness: Wald Statistic 4.18, df 1, OR 1.09, 95% CI 1.00-1.19, p<0.05; severe social 

loneliness: Wald Statistic 5.60, df 1, OR 1.08, 95% CI 1.01-1.15, p<0.05). 

 

 

 

Table 4. Multinominal logistic regression analyses for loneliness and severe loneliness with neuroticism and extraversion 
for men and women separately (not lonely = reference group). 
 

 Men Women 

 Lonely Lonely 

 Wald 
statistic 

df OR (95% CI) Wald 
statistic 

df OR (95% CI) 

       

Neuroticism 
adjusted¹ 

0.22 1 1.02 (0.95-1.08) 8.10 1 1.08 (1.03-1.14)** 

   

 Severely lonely Severely lonely 

 Wald 
statistic 

df OR (95% CI) Wald 
statistic 

df OR (95% CI) 

Neuroticism 
adjusted¹ 

2.37 1 1.06 (0.99-1.14) 17.70 1 1.14 (1.07-1.21)** 

Extraversion 
adjusted¹ 

1.30 1 0.95 (0.87-1.04) 15.09 1 0.87 (0.82-0.94)*** 

¹Analyses are adjusted for education, partner status, depression diagnosis, childhood trauma, physical health, functional 
limitations and social network size. 
* p < 0.05 
** p < 0.01 
*** p < 0.001 
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Personality factors and social network size 

We repeated the multinominal logistic regression analyses to study the association between 

personality factors and social network size. The variables that turned out to be confounders were 

age, gender, education, partner status, depression diagnosis, childhood trauma, physical health, 

functional limitations and loneliness, therefore these were entered into the model. As shown in 

Table 5, after adjustment for these confounders, no significant associations were found between 

personality factors and social network size. There were no significant interactions.  

 

 
Table 5. Multinominal regression analyses for personality factors with social network size as outcome (social network greater than 10 
persons=reference group). 
 

 Social network 0-1 Social network 2-5 Social network 6-10 

 

Wald 
statistic 

df OR (95% CI) Wald 
statistic 

df OR (95% CI) Wald 
statistic 

df OR (95% CI) 

Neuroticism 42.25 1 1.16 (1.11 – 
1.22)*** 

27.23 1 1.08 (1.05 – 
1.11)*** 

9.40 1 1.05 (1.02 – 1.08)** 

Neuroticism adjusted¹ 1.90 1 1.05 (0.98 – 
1.11) 

0.05 1 1.01 (0.96 – 1.05) 0.09 1 1.01 (0.96 – 1.06) 

          

Extraversion 38.75 1 0.84 (0.80 – 
0.89)*** 

31.40 1 0.89 (0.86 – 
0.93)*** 

10.67 1 0.94 (0.90 – 0.97)** 

Extraversion adjusted¹ 2.96 1 0.94 (0.88 – 
1.01) 

3.82 1 0.95 (0.90 – 1.00) 2.49 1 0.96 (0.91 – 1.01) 

          

Openness 3.43 1 0.94 (0.88 – 
1.00) 

0.25 1 1.01 (0.97 – 1.06) 0.04 1 1.01 (0.96 – 1.06) 

Openness adjusted¹ 0.08 1 1.01 (0.93 – 
1.11) 

1.22 1 1.04 (0.97 – 1.10) 1.32 1 1.04 (0.98 – 1.10)  

          

Agreeableness 13.76 1 0.88 (0.83 – 
0.94)*** 

0.86 1 0.98 (0.93 – 1.03) 1.07 1 0.97 (0.93 – 1.02) 

Agreeableness 
adjusted¹ 

0.19 1 0.98 (0.91 – 
1.07) 

1.26 1 1.03 (0.98 – 1.09) 0.07 1 0.99 (0.94 – 1.05) 

          

Conscientiousness 19.10 1 0.87 (0.82 – 
0.93)*** 

20.85 1 0.90 (0.85 – 
0.94)*** 

10.11 1 0.92 (0.88 – 0.97)** 

Conscientiousness 
adjusted¹ 

0.95 1 0.96 (0.89 – 
1.04) 

2.85 1 0.95 (0.90 – 1.01) 2.88 1 0.95 (0.90 – 1.01) 

 
¹ Analyses adjusted for age, gender, education, partner status, depression diagnosis, childhood trauma, physical health, functional limitations and 
loneliness score. 
 
*p < 0.05 
**p < 0.01 
***p < 0.001 
 



108 
 

DISCUSSION 

This study aimed to investigate the associations between personality factors on the one hand and 

loneliness and social network size on the other hand, while examining the role of depression, partner 

status and gender. It is the first study to investigate all personality factors in relation to both 

emotional and social loneliness as well as social network size. We showed that personality factors 

were associated with loneliness especially in women, and that in both women and men lower 

agreeableness also contributed to loneliness. In the non-depressed group only, openness was 

associated with loneliness. There was no relation between conscientiousness and loneliness. None of 

the personality factors were associated with social network size. 

The associations between respectively neuroticism and extraversion and loneliness in women 

confirm results from previous studies that found these associations in older adults (Martin et al. 

1997; Valora Long & Martin 2000; Margrett et al. 2011; Beadle et al. 2012; Hensley et al. 2012; 

Schnittger et al. 2012). Beadle et al. (2012) and Hensley et al. (2012) found relatively high 

correlations between neuroticism and loneliness. However, they either looked at bivariate 

correlations or did not include depression diagnosis or social network size as confounders. Martin et 

al. (1997) investigated predictors of loneliness in centenarians in several regression models and 

concluded that about 35% of the variance in loneliness was predicted by two regression models. Our 

results showed relatively small odds ratios of between 11 and 14 percent increase or decrease, but 

these results were solid even after correcting for a large number of variables. In our study only 

women scoring higher on neuroticism and lower on extraversion were significantly lonelier, whereas 

in men this association was not found. This is remarkable because such a gender difference has not 

been described in other studies. Studies investigating gender differences regarding personality 

consistently find that women tend to have higher scores on neuroticism than men (Schmitt et al. 

2008; Costa et al. 2001). A possible explanation for the gender difference in the relation between 

neuroticism and loneliness could be the combination of higher neuroticism, the tendency to 

ruminate more (Nolen-Hoeksema et al. 1999) and different needs for social affiliation in women 

compared to men (Sonnenberg et al. 2013). This difference in social affiliative needs could also 

explain the gender difference in the relation between extraversion and loneliness, with the 

extraversion in men being less focused on relationships with people.  

The association between agreeableness and loneliness however was not previously investigated, but 

it confirms clinical experience. All the associations were stronger when loneliness was more severe.  

In previous studies, the distinction between loneliness and severe loneliness was not made. Valora 

Long and Martin (2000), Margrett et al. (2011) and Martin et al. (1997) looked at bivariate 

correlations. In the studies by Hensley et al. (2012), Beadle et al. (2012) and Schnittger et al (2012) 

linear regression analyses have been done; a linear correlation implies a dose-response relationship. 

Just like the dose-response relationship between loneliness and negative health outcomes (Hawkley 

& Cacioppo 2010), there seems to be an intensifying relationship between less favorable personality 

traits and more severe loneliness.  

The lack of influence of depression was surprising, given the findings that depression and loneliness 

are strongly related and associations have been found between personality factors and depression 

(Peerenboom et al. 2015; Koorevaar et al. 2013).  Although neuroticism has been found to be 

associated with depression and depression severity in older adults (Koorevaar et al. 2013; Hayward 
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et al. 2013; Weiss et al. 2009; Duberstein et al. 2008; Steunenberg et al. 2006), there was no 

significant interaction term with depression, showing that the association between neuroticism and 

loneliness is the same in depressed and non-depressed persons.  

The only role depression played was that in non-depressed older adults scoring higher on openness, 

loneliness was lower. In previous studies, openness, together with agreeableness, was the only Big 

Five personality factor that was not related with late-life depression (Koorevaar et al.2013, 2017). 

However, in the current study it appeared that in non-depressed persons, openness could exert a 

protective effect against loneliness. This protective effect is in line with findings in another study in a 

group of older adults by Lang et al. (1998): in this study openness was related to the presence of 

larger supportive social networks. This finding might be explained by persons with an open-minded 

nature, showing diverse interests and frequently engaging in new experiences being more attractive 

to other people. 

Partner status was not found to moderate the association between personality factors and 

loneliness. Previous studies however showed that partner status is associated with loneliness in older 

adults (Dykstra & De Jong Gierveld 2003; Dykstra & De Jong Gierveld 1999). This could mean that 

partner status and personality factors are associated with loneliness via separate pathways. In other 

words: partner status is not in the pathway that associates personality with loneliness. An alternative 

explanation for the lack of interaction effect of partner status in our study is the fact that our study 

group included a large sample of depressed older adults, which is different from the studies by 

Dykstra and de Jong Gierveld.  

Making the distinction between emotional and social loneliness revealed that older adults scoring 

higher on neuroticism were more emotionally lonely, but not socially lonely, indicating that 

neuroticism has effects on the experience of attachment to others but not on the appreciation of 

network size. A neurotic person can have a large social network and appreciate this, but not be fully 

capable of experiencing in-depth relationships. This is not in line with the findings of Schnittger et al. 

(2012). In their study, higher neuroticism was linked with higher loneliness of both subtypes, 

although the association with emotional loneliness was stronger than with social loneliness. 

Accordingly, Lang et al. (1998) demonstrated a small effect of neuroticism on levels of emotional 

closeness in the relations of older adults with their network members. The distinction between 

effects on emotional and social loneliness is especially relevant when looking for possible 

interventions to reduce loneliness, since interventions are more easily directed at social loneliness. 

We found no significant associations between personality factors and social network size after 

adjustment for confounders. The factors that contribute to social network size appear to be different 

from the factors that are important for the emergence of loneliness. Apparently, personality does 

not have an important effect on the objective measure of how many people are in one’s network, 

but it does influence the subjective appreciation of the size of the network and/or the depth of the 

relationships. Although not many studies exist that investigate the association between social 

network and personality, our results are in contrast with previously found associations between 

extraversion and social networks in older adults, indicating that extraversion is associated with 

greater social support (Schnittger et al. 2012; Lang et al. 1998). However, the social support network 

variable in the study by Schnittger et al. is measured with the 18-item Lubben Social Network Scale 

that gauges levels of social isolation from perceived family, friendship and neighborhood support 

(Lubben & Gironda 2004), which is different from social network size and seems to be more related 
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to a subjective experience. Lang et al. (1998) however used a mainly quantitative social network 

measure and they found an additional association between more openness and larger social 

networks.  

The strengths of this study are the large sample size, a study group of depressed and non-depressed 

older adults with ages varying between 60 and 93 years old and the fact that we analyzed all five 

NEO-FFI personality factors. Additionally, we were able to investigate not only the subjective 

measures of emotional as well as social loneliness but also the objective measure of social network 

size.  

This study also has some limitations. As mentioned before, the amount of severely lonely persons in 

the comparison group was very low, precluding the possibility of analyzing loneliness in three groups. 

Because this study is cross-sectional in design, we were not able to make causal inferences nor could  

we make statements about the chronicity of loneliness. The group of persons that could not be 

included in the study because of missing data on loneliness and/or social network size was not very 

different from the included group. However, there were differences in daily functioning and in age. 

This group amounted to 7 percent of the total study group, which is a sufficiently small percentage to 

assume that this did not affect the results substantially. 

In conclusion, personality factors, particularly neuroticism, extraversion, and agreeableness seem to 

be associated with the subjective experience of loneliness, but not with objective social network size 

and these associations appear to be present mostly in women. Importantly, these associations are 

overall irrespective of the presence of depression. Implications for the treatment of loneliness in 

older adults scoring high on neuroticism and/or low on the other personality factors, are that they 

should be directed at the subjective experience of loneliness and not to just expanding their social 

networks.  
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CHAPTER 7 

THE ASSOCIATION BETWEEN LONELINESS AND PSYCHIATRIC SYMPTOMATOLOGY IN OLDER 

PSYCHIATRIC OUTPATIENS 

N. Schutter, T.J. Holwerda, H. Kuipers, H.L. Van, M.L. Stek, H.C. Comijs, J. Peen, J.J.M. Dekker 

 

 

ABSTRACT 

Purpose 

Loneliness in adults increases with age. Although loneliness has been found to be associated with 

psychiatric disorders and dementia, no information is available on prevalence of  loneliness in older 

psychiatric patients. The aims of this study were to examine prevalence of loneliness in older 

psychiatric outpatients, including gender differences and associations with psychiatric disorders and 

social isolation. 

Methods 

Cross-sectional study in an outpatient clinic for geriatric psychiatry between September 2013 and 

February 2018. Interviews were done in 181 patients. 

Results 

80% of participants were lonely. Loneliness was associated with having contacts in less network 

domains, in women only. There were no associations with DSM-IV-TR-classifications. However, 

loneliness was associated with higher scores on questionnaires for depression and frailty and with 

lower scores on cognitive function. Intensity of treatment did not differ significantly between lonely 

and non-lonely participants. 

Conclusion 

Loneliness is highly prevalent in older psychiatric outpatients, with men and women equally affected. 

Loneliness should be assessed in all older psychiatric patients, especially when they show high scores 

on symptom checklists or have a restricted social network. 
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BACKGROUND 

Loneliness is a condition of great concern in older adults in Western society, since prolonged 

loneliness can lead to depression, suicide and cognitive deterioration, as well as health problems and 

mortality (De Jong Gierveld & Van Tilburg 2006; Routasalo et al. 2006; Fry & Debats 2002; Pinquart & 

Sörensen 2001; Marangoni & Ickes 1989; De Jong Gierveld 1987; Weiss 1973). Reported prevalences 

of loneliness in older adults vary between 20 and 40 %, and between 5 to 7 % for intense loneliness 

(Luo et al. 2012). A recent meta-analysis calculated a pooled prevalence of 28.5% (Fokkema et al. 

2011). The prevalence of loneliness in adults appears to increase with age (De Jong Gierveld & 

Havens 2004; Perlman & Peplau 1981). However, no information is available on the prevalence of 

loneliness among older psychiatric patients.  

A common definition of loneliness is: ‘a negative psychological state occurring from a lack of quality 

relationships’ (De Jong Gierveld & Van Tilburg 2006). An important feature of loneliness is that it 

concerns a subjective experience resulting from a discrepancy between the desired and achieved 

levels of social relations (Cornwell & Waite 2009).  

The absence of interactions with a social network, or social isolation, is related to loneliness, 

although social isolation appears to be a distinct concept (De Jong Gierveld & Van Tilburg 2006; 

Routasalo et al. 2006; Perlman & Peplau 1981). Social isolation can be conceptualized in different 

ways, such as having a small social network, having infrequent contact with network members or 

living alone (Liu et al. 2016). The interrelation between social isolation and loneliness is equivocal: a 

person with a small social network need not to be lonely, and a person with a large number of social 

contacts can still feel lonely (Perlman & Peplau 1981). 

Loneliness has been found to be associated with depression (Dell et al. 2019; Meltzer et al. 2013; 

Aylaz et al. 2012; Golden et al. 2009; Cacioppo et al. 2006; Beekman et al. 1997). For instance, 

loneliness is a risk factor for the development of depression (Dell et al. 2019), just as depression is a 

risk factor for the development of loneliness (Beekman et al. 1997). A recent meta-analysis 

underscores the effect of loneliness on depression (Erzen & Cikrikci 2018). These studies suggest that 

loneliness is an independent risk factor for depressive symptoms, with Odds Ratios as high as 12.4 in 

a cross-sectional survey of participants aged 65 years and over (Prince et al. 1997). However, 

loneliness also appears to be associated with other psychiatric disorders and with degenerative 

neurocognitive disorders. Several studies showed associations between loneliness and anxiety 

disorders (Meltzer et al. 2013), schizophrenia (Oughli et al. 2020; Eglit et al. 2018), psychosis 

(Chrostek et al. 2016; Sündermann et al. 2014), obsessive-compulsive disorders (Meltzer et al. 2013), 

autism (Haigh & Wolford 2021) and dementia (Holwerda et al. 2014). Levels of loneliness were higher 

in adults with these disorders compared to healthy controls, with figures for loneliness in 

schizophrenia as high as 80 percent (Oughli et al. 2020). These studies were either conducted in the 

general population (Holwerda et al. 2014; Meltzer et al. 2013) or in a group of younger adults (Oughli 

et al. 2020; Eglit et al. 2018; Chrostek et al. 2016; Sündermann et al. 2014), emphasizing the 

importance of examining loneliness in older psychiatric patients, since loneliness might be more 

prevalent in this population than in the general population. 

An interesting aspect is the role of gender. Previous studies demonstrated conflicting results, from no 

difference in loneliness levels between men and women (Cornwell & Waite 2009; Routasalo et al. 

2006; Van Tilburg et al. 2002) to more loneliness in women (Pinquart & Sörensen 2001).  
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Loneliness has been found to be associated with increased frailty, with a relative risk as high as 1.85 

(Gale et al. 2018). Because both frailty and loneliness are associated with depression (Mulasso et al. 

2016), frailty might be a factor to take into account in the association between loneliness and 

depression. 

In previous studies, loneliness appeared to be associated with the development of depression and 

dementia in older adults (Cacioppo et al. 2006; Beekman et al. 1997). However, little research has 

been done to investigate loneliness in older adults who already suffer from psychiatric disorders or 

dementia. We only found one study in an older psychiatric population (Lara et al. 2017). In this 

Mexican study, no association was found between loneliness scores and specific psychiatric 

diagnoses, including dementia. Additionally, one study examined a group of middle aged and older 

adults that suffered from severe mental illness and found high levels of loneliness and depression 

(Dell et al. 2019). 

 

 

PURPOSE 

This paucity of research led us to perform an explorative study to disentangle the associations 

between loneliness and depression, anxiety and degenerative neurocognitive disorders, and 

between loneliness and different variables of social isolation. In our study in older psychiatric 

outpatients we aimed to answer the following research questions:  

1. What is the prevalence of loneliness in a population of older patients in a geriatric psychiatric 

outpatient clinic? 

2. Are there differences between men and women with respect to prevalence of loneliness?  

3. What are the associations between loneliness and depression, anxiety disorders and degenerative 

neurocognitive disorders? What is the association with measures of social isolation? Is frailty a factor 

of significance? 

4. Is loneliness a complicating factor in the treatment of these disorders?  

 

 

METHODS 

Participants and procedure 

Study participants were derived from 3 outpatient clinics for geriatric psychiatry in the city of 

Amsterdam. A little below one third of admissions in these clinics concerns degenerative 

neurocognitive disorders. Every person 60 years or older with a Mini Mental State Examinations-

score (MMSE-score) above 20 that was admitted was eligible. Inclusions took place in the period 

between September 2013 and February 2018. Because of varying availability of research assistants, 

inclusion periods were June 2013-March 2014; September 2014-November 2014; December 2016-

February 2018. Figure 1 shows the flow diagram of inclusion. The mean duration of treatment was 



120 
 

fifteen months. The majority of treatments was performed by a specialized psychiatric nurse and a 

psychiatrist, a minority by a psychologist or psychotherapist.  

The first examination was done by either a specialized psychiatric nurse or a psychologist. The second 

examination was done by a psychiatrist or in the case of possible degenerative neurocognitive 

pathology, a specialist in geriatric medicine. The psychiatric examination included gathering data on 

the psychiatric and medical history. The diagnosis was confirmed in a weekly multidisciplinary 

meeting.  

After the initial appointment, every person received written information about the study. Within a 

few weeks after the intake procedure, a research assistant approached possible participants by 

telephone. If they agreed to participate, an appointment was made to further clarify the goals and 

procedure of the study, and written informed consent was gathered. 

The study interviews, consisting of questionnaires, were done by trained interviewers.  

 

Approval by Institutional Review Board 

The study was approved by the Institutional Review Board (Scientific Research Committee) of Arkin 

Mental Health Care. The Amsterdam University Medical Center Ethics Committee decided that 

approval was not necessary (W21_251 # 21.277). 

 

Measurements 

Loneliness  

Loneliness was measured with the De Jong Gierveld Loneliness Scale (De Jong Gierveld & Kamphuis 

1985). This scale was developed for measuring loneliness in scientific surveys by means of eleven 

statements with five-category responses. These responses are dichotomized to contribute to a total 

loneliness score varying between 0 and 11, with a threshold of 3 indicating the presence of loneliness 

and a score of 9 or higher indicating severe loneliness (Van Tilburg & De Jong Gierveld 1999). The 

scale was demonstrated to be a valid and reliable instrument for the measurement of overall, 

emotional and social loneliness (De Jong Gierveld & Van Tilburg 1999). We used 3 as the cut-off for 

loneliness in our analyses. 

The question ‘do you feel lonely?’ 

This question was added because the De Jong Gierveld loneliness scale has not been validated for 

clinical use in individual patients. Answers were either ‘yes’ or ‘no’.  

Social isolation 

The following aspects of social isolation were assessed: living situation, partner status, social support 

and social network. The following questions were asked: 1. Do you live in a one-person household? 2. 

Do you have a partner? These questions were chosen because of comparability to other studies, for 

instance the Amsterdam Study of the Elderly study (AMSTEL) (Holwerda et al. 2012).  

Social network  
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Social network was assessed with a six-item questionnaire that measures the extent of contacts in six 

categories of people: children, grandchildren, in-law children, other family members, friends and 

acquaintances, and neighbors/community. For every category the frequency of contact was asked, 

varying from no contact at all to contact on a daily basis. Every form of contact was counted, such as 

contact by telephone, email, or visits. This instrument was developed for use in a large survey in the 

Netherlands (De Boer & Schellingerhout 2004). For our analysis, the six categories were combined 

into three network domains: family members, friends and acquaintances, and neighbors/community. 

This division into domains is in accordance with other studies (Giles et al. 2005; Vogt et al. 1992).  

Depression 

Depressive symptoms were measured with the Geriatric Depression Scale-15 (GDS-15), a screening 

instrument for older adults that has been investigated in various clinical settings (Benedetti et al. 

2018; Chiesi et al. 2018; Sheikh & Yesavage 1986). The original questionnaire consisted of thirty 

items. A shortened version, the GDS-15, consisting of fifteen items, has been found to be valid and 

reliable for depression-screening in older adults (Chiesi et al. 2018; Sheikh & Yesavage 1986). Every 

item can score 1 point, with a threshold of 5 for possible depression. A diagnosis of depression was 

determined in a multidisciplinary meeting and classified according to the criteria of the Diagnostic 

and Statistical Manual of mental disorders (DSM-IV-TR), either as the main diagnostic classification or 

as a comorbid classification.  

Anxiety 

Anxiety symptoms were measured with the Hospital Anxiety and Depression Scale – Anxiety version 

(HADS-A) (Djukanovic et al. 2017; Zigmond & Snaith 1983). This seven-item questionnaire is a 

screening instrument for anxiety disorders. Every item yields 0 to 3 points resulting in a total score 

varying between 0 and 21, with a threshold of 7 for possible anxiety disorder. A diagnosis of anxiety 

disorder was determined in a multidisciplinary meeting and classified according to DSM-IV-TR-

criteria, either as the main diagnostic classification or as a comorbid classification. 

Cognitive function 

The Mini Mental State Examination (MMSE) (Folstein et al. 1975) is used for screening for cognitive 

disorders and for determining the severity of these disorders (Pinto et al. 2019; Folstein et al. 1975). 

An eleven-item version was used with a total score varying between 0 and 30. Generally a threshold 

of 23 or 24 is used for screening purposes. A score between 10 and 21 is indicative of a probable 

moderate dementia (Folstein et al. 1975). A diagnosis of cognitive disorder was determined in a 

multidisciplinary meeting and classified according to DSM-VI-TR-criteria, either as the main 

diagnostic classification or as a comorbid classification. 

Covariates 

Sociodemographic factors  

Sociodemographic factors included age and gender.  

Alcohol disorders 

The Alcohol Use Disorders Identification Test (AUDIT) was used to screen for alcohol use disorders 

(Babor et al. 1989).  
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Somatic diseases 

Information about the number of somatic diseases was obtained from the general practitioner and 

from participants themselves during the initial examination.   

Frailty 

The Tilburg Frailty Indicator was used to measure frailty. This 15-item questionnaire covers somatic, 

psychologic and social aspects of frailty, with each item yielding a maximum of 1 point. Because of 

the overlap in psychologic and social items with both loneliness and psychiatric symptomatology, we 

only used the somatic items. The Tilburg Frailty Indicator is a valid and reliable instrument for frailty 

screening (Gobbens et al. 2012). 

General functioning 

As a part of Routine Outcome Measurement, the Health of the Nation Outcome Scales for elderly 

people (HoNOS 65+) (Burns et al. 1999) was used. The HoNOS 65+ was administered at the start and 

at the end of treatment. This is an easily administrable instrument that measures mental, physical, 

and social functioning of older adults. It was developed specifically for use in older adults with 

psychiatric problems and was found to possess good psychometric characteristics (Burns et al. 1999). 

A practitioner that knows the patient reasonably well can fill out this questionnaire in approximately 

five minutes. 

Intensity of treatment 

Information about total time of treatment, number of sessions, and number of practitioners involved 

was collected from the medical record database.  

 

 

Statistical analyses  

We compared the study population with all patients seen in the clinic with respect to age, gender, 

HoNOS 65+-score and main DSM-IV-TR-classification. Distribution of characteristics between lonely 

and non-lonely participants was described using Chi-square statistics for categorical variables, 

Student’s t-test for continuous variables and Mann-Whitney U-tests in case of non-normal 

distribution. The associations between loneliness and individual social isolation variables as well as 

with the question “do you feel lonely?” were studied using multivariate logistic regression analyses. 

Additionally, a model was tested including all the social isolation variables. Age and gender were 

introduced as potential confounders. Additional covariates were number of somatic diseases, HoNOS 

65+-score and TFI-score. Interaction between social isolation variables and gender was examined, 

with a two-tailed p-value of ˂0.10 regarded as significant (Durand 2013).  

As the loneliness variable was not normally distributed, associations between loneliness and DSM-IV-

TR-classifications (main classification and comorbid classification) and severity scores were 

investigated with binary logistic regression analyses and with multinomial logistic regression 

analyses. The multinomial logistic regression analyses were performed with loneliness in three 

groups: not lonely, lonely, and severely lonely. Intensity of treatment was compared between lonely 

and non-lonely individuals regarding total time of treatment, number of sessions, number of  
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practitioners involved and HoNOS 65+-score using Mann-Whitney U-tests and ANOVA. Statistics 

were done with SPSS version 26.  

 

RESULTS 

Characteristics of the study population 

Figure 1 shows the flow diagram of inclusion of the 181 participants. To examine whether our study 

population was representative of all patients seen in our outpatient clinic, participants were 

compared with non-participants with respect to age, gender, HoNOS 65+-score and main DSM-IV-TR-

classification. Only the distribution of DSM-IV-TR-classifications differed significantly: a classification 

of dementia was more prevalent in the group of non-participants, whereas depression was more 

prevalent in the group of participants (Table 1).  

Table 2 shows the characteristics of the participants according to loneliness status. Of the 181 

participants, 144 were lonely (80%), of which 46 were severely lonely (25%). Outcomes were as 

follows for social isolation variables: 132 participants (75%) lived in a one-person household; 45 

participants (25%) had a partner. None of the outcomes differed between men and women (data not 

shown). Lonely participants less often had a partner and more often lived alone. Lonely participants 

reported significantly higher depression scores, anxiety scores and total frailty scores. With respect 

to network domains, lonely participants more often had social contacts in only 1 or 2 domains. 
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Figure 1.  
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2014 

28:MMSE too low 

32: no informed 

consent 

3: other 
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November 2014 

38 
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181 
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December 2016-

February 2018 

6: MMSE too low 

4: no informed 

consent 

2: died/dying 

4: other 

3: MMSE too low 

38: no informed 

consent 

10: other 
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Table 1. Distribution of DSM-IV-TR-classifications in participants and non-participants 

DSM-classification Non-participants 

(n=2911) 

Participants 

(n=183) 

 

 

 

 

 

 
Pearson Chi-
square 56.28, 
p˂0.001 

Dementia 896 (31%) 24 (13%) 

Depressive disorder 480 (17%) 49 (27%) 

Bipolar disorder 96 (3%) 7 (4%) 

Other affective disorder 157 (5%) 18 (10%) 

Panic disorder 40 (1%) 8 (4%) 

Other anxiety disorder 162 (6%) 17 (9%) 

Alcohol use disorder 108 (4%) 8 (4%) 

Schizophrenia 214 (7%) 6 (3%) 

Other psychotic disorder 182 (6%) 11 (6%) 

Personality disorder 117 (4%) 11 (6%) 

Other 305 (10%) 18 (10%) 

No disorder 154 (5%) 6 (3%) 
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Table 2. Characteristics of the study sample (n=181) 
 

 Not lonely 

(n=37) 

Lonely 

(n=144) 

p-value 

Age, mean (sd) 76.3 (9.2) 75.6 (8.4) 0.67 

Women, n (%) 21 (57) 80 (56) 0.90 

Partnerstatus, n with partner (%) 16 (43) 29 (20) 0.004 

Living situation, n in one-person household (%) 21 (58) 111 (79) 0.01 

Network domains: 
- 0, n (%) 
- 1, n (%) 
- 2, n(%) 
- 3, n(%) 

 
0 (0) 
1 (2.6) 
6 (16) 
31 (82) 
 

 
1 (0.7) 
25 (18) 
44 (31) 
72 (51) 
 

 
 
 
 
0.006 

Loneliness score, mean (sd) 0.9 (0.8) 7.0 (2.6) ˂ 0.001 

GDS-15 score, mean (sd) 2.8 (2.6) 7.4 (3.5) ˂ 0.001 

HADS-A score, mean (sd) 4.4 (4.3) 8.4 (5.4) ˂ 0.001 

TFI-score, mean (sd) 5.2 (2.9) 8.3 (2.9) ˂ 0.001 

TFI-score, somatic, mean (sd) 2.8 (2.3) 3.8 (2.2) ˂ 0.05 

AUDIT-score, mean (sd) 2.2 (2.8) 2.4 (3.4) 0.69 

MMSE-score, mean (sd) 26.3 (2.7) 26.9 (2.4) 0.19 

No. of somatic illnesses, mean (sd) 3.6 (2.3) 3.0 (2.3) 0.50 

Main DSM-classification: 
 

- Depression, n (%) 
- Anxiety disorder, n (%) 
- Dementia, n (%) 
- Other, n (%) 

 
 
7 (19) 
7 (19) 
9 (24) 
14 (30) 

 
 
40 (28) 
24 (17) 
15 (10) 
65 (45) 
 

 
 
 
 
 
0.13 
 

 
GDS-15 Geriatric Depression Scale-15 items; HADS-A Hospital Anxiety and Depression Scale-Anxiety; TFI 
Tilburg Frailty Indicator; AUDIT Alcohol Use Disorders Identification Test; MMSE Mini Mental State 
Examination; DSM Diagnostic and Statistical Manual of mental disorders. 
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Regression analyses 

Multivariate logistic regression analyses were done to investigate the association between loneliness 

and social isolation variables. We introduced age, gender, number of somatic diseases, HoNOS 65+-

score and somatic TFI-score as potential confounders. The social isolation variables partner status, 

one-person household and network domains were all univariately significantly associated with 

loneliness (results not shown), but when combined in one model, only number of network domains 

remained significantly associated with loneliness (Table 3). The interaction between gender and 

network domains was significant (p=0.05). We repeated the analyses of the association between 

network domains and loneliness in men and women separately: this association was not significant in 

men (OR 0.83, 95% CI 0.32 – 2.15, p=0.69), but significant in women (OR 0.09, 95% CI 0.01 – 0.74, 

p˂0.05); both associations were adjusted for potential confounders. The association between 

loneliness and the question “do you feel lonely?” was highly significant (OR 23, 95% CI 7.5 – 67.9, 

p˂0.001) in both men and women. Of the participants that answered this question with ‘yes’, 96% 

scored lonely on the De Jong Gierveld loneliness scale. In contrast, 52% of the participants that 

answered this question with ‘no’ scored lonely on the De Jong Gierveld loneliness scale. In other 

words, using this question has a high positive predictive value but a low negative predictive value. 

The binary logistic regression analyses showed no significant associations between loneliness and the 

DSM-IV-TR-classifications of depressive disorder, anxiety disorder and neurocognitive disorder. Only 

in the adjusted analysis, loneliness was significantly associated with anxiety disorder. However, when 

not only the main DSM-IV-TR-classification was taken into account, but also comorbid classifications, 

this resulted in a significant association between loneliness and depression in the univariate analysis 

(Table 4), but there was no significant association for either anxiety or neurocognitive disorder (data 

not shown). Loneliness was significantly associated with higher scores on the GDS-15 and lower 

scores on the MMSE, but not with HADS-A and somatic TFI-score in the adjusted multinomial logistic 

regression analyses (Table 4).  
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Intensity of treatment 

We compared lonely and non-lonely participants with respect to total time of treatment, number of 

treatment sessions, number of practitioners involved and HoNOS 65+-scores. The results are shown 

in Table 5. There were no statistically significant differences . 

 

 

 

 

Table 3. Multivariate logistic regression analysis for the association between 

social isolation variables and loneliness. 

 OR (95% CI) p-value 

Partner status 

Partner status (adjusted)* 

0.33 (0.16 – 0.72) 

0.27 (0.11 – 0.66) 

˂0.01 

˂0.001 

One-person household 

One-person household (adjusted)* 

2.73 (1.26 – 5.96) 

3.54 (1.42 – 8.85) 

˂0.05 

˂0.01 

Network domains 

Network domains (adjusted)* 

0.32 (0.16 – 0.65) 

0.35 (0.16 – 0.79) 

˂0.01 

˂ 0.05 

Partner status 

One-person household 

Network domains 

0.40 (0.08 – 2.11) 

1.73 (0.32 – 9.40) 

0.28 (0.13 – 0.60) 

0.28 

0.52 

˂0.01 

Partner status  

One-person household 

Network domains 

(adjusted)* 

0.28 (0.04 – 1.86) 

2.03 (0.29 – 14.0) 

0.25 (0.10 – 0.62) 

0.28 

0.47 

˂0.01 

*adjusted for age, gender, number of somatic diseases, somatic TFI-score, 

HoNOS65+-score 
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Table 4. Associations between loneliness and DSM-IV-TR-classifications (binary logistic regression analyses) 
and scores on questionnaires (multinomial logistic regression analyses with loneliness in three groups). 
 

 OR (95% CI) p-value  

Depressive disorder (main) 1.39 (0.59 – 3.31) 0.45 

Depressive disorder 

(adjusted)* 

1.27 (0.48 – 3.35) 0.63 

Depressive disorder (main 

or comorbid)* 

 

2.35 (1.04 – 5.34) 

 

<0.05 

Depressive disorder (main 

or comorbid) 

(adjusted)* 

 

2.16 (0.86 – 5.42) 

 

 

0.10 

 

Anxiety disorder 0.47 (0.19-1.16) 0.10 

Anxiety disorder 

(adjusted)* 

0.34 (0.12 – 0.94) 

 

<0.05 

Cognitive disorder 0.74 (0.27-2.01) 0.55 

Cognitive disorder 

(adjusted)* 

 

1.04 (0.29 – 3.80) 

 

0.95 

 

 OR (95% CI) p-value OR (95% CI) p-value 

 lonely severely lonely 

GDS-15-score 

HADS-A-score 

Somatic TFI-score 

MMSE-score 

1.50 (1.24-1.82) 

1.05 (0.94 – 1.18) 

0.92 (0.75 – 1.14) 

1.22 (1.01 – 1.48) 

<0.001 

0.37 

0.44 

<0.05 

1.86 (1.49 – 2.34) 

0.99 (0.87 – 1.13) 

0.98 (0.76 – 1.27) 

1.22 (0.97 – 1.52) 

<0.001 

0.87 

0.89 

0.09 

GDS-15-score 

HADS-A-score 

Somatic TFI-score 

MMSE-score 

(adjusted)** 

1.50 (1.20 – 1.87) 

1.06 (0.94 – 1.20) 

0.92 (0.69 – 1.21) 

1.26 (1.01 – 1.56) 

<0.01 

0.36 

0.53 

<0.05 

 

1.89 (1.46 – 2.45) 

0.99 (0.85 – 1.14) 

1.00 (0.72 – 1.40) 

1.34 (1.03 – 1.73) 

<0.001 

0.87 

1.00 

<0.05 

 

*adjusted for age, gender, number of somatic diseases, somatic TFI-score, HoNOS65+-score 

**adjusted for age, gender, number of somatic diseases, HoNOS65+-score 

GDS-15 Geriatric Depression Scale-15 items; HADS-A Hospital Anxiety and Depression Scale-Anxiety; TFI 
Tilburg Frailty Indicator. 
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Table 5. Comparison of treatment complexity and level of functioning between lonely and non-lonely 

participants. 

 Not lonely (n=33) Lonely (n=120) Mann-

Whitney U 

test 

 Mean Median Interquartile  

range 

Mean Median Interquartile 

range 

p-value 

Total time of 

treatment, 

days 

435 301 349 438 342 399 0.91 

Number of 

treatment 

sessions 

23 10 28 69 16 152 0.43 

Number of 

practitioners 

involved 

3 2 3 5 3 8 0.52 

HoNOS 65+-

score (begin) 

11.5 11.0 7.3 11.7 11.0 6.1 0.19 

HoNOS 65+-

score (end) 

6.3 6.5 10.0 8.8 7.5 9.6 0.14 

HoNOS 65+ 

(decline) 

5.2 6.0 9.2 2.9 3.0 7.7 0.09 

 

HoNOS 65+ Health of the Nation Outcome Scales for elderly people 
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DISCUSSION 

Main findings 

This study aimed to examine loneliness in a sample of older psychiatric outpatients. Of this 

population 80 % was lonely, of which almost a third was severely lonely. This is a much higher 

proportion than in the general population (20-40% lonely and 5-7% severely lonely).There were no 

differences between men and women in levels of loneliness and no significant associations between 

DSM-IV-TR-classifications and loneliness. The only significant association was between loneliness and 

anxiety disorders, with higher levels of loneliness associated with less odds of a classification of 

anxiety disorder. However, loneliness was significantly associated with depression severity and level 

of cognitive function, but not with severity of anxiety. Difference between lonely and non-lonely 

participants with respect to treatment intensity did not reach statistical significance, but number of 

treatment sessions and the number of practitioners involved appear to be larger for lonely 

participants.  

Comparison with existing literature 

The figure we found for loneliness (80%) is comparable with results from the Netherlands Study of 

Depression in Older adults (NESDO) (Comijs et al. 2011). In this study, 82% of depressed participants 

were lonely (Schutter et al. 2017). Hence, it appears that the association between psychiatric 

disorders in general and loneliness is comparable to that between depression and loneliness.  

Additionally, studies in younger psychiatric populations have shown that up to 80% of patients with 

schizophrenia are lonely (Oughli et al. 2020). Consequently, it can be concluded that loneliness levels 

in older psychiatric patients are comparable to those in younger psychiatric patients.  

The existing literature is contradictory on the subject of gender differences in loneliness. A meta-

analysis by Pinquart and Sörensen (2001) revealed that in general, women reported more loneliness 

than men. However, this appeared to be dependent on the questionnaires used: in studies using the 

UCLA loneliness scale women reported significantly more loneliness, whereas in studies using the De 

Jong Gierveld loneliness scale, this was not the case. This is in line with our study. In a study by 

Routasalo et al. (2006), female gender was significantly associated with loneliness in univariate, but 

not in multivariate analyses. The question whether gender differences in loneliness are important 

remains to be answered; in our sample of older psychiatric outpatients men and women are equally 

lonely. However, we did find a gender difference regarding the association between network 

domains and loneliness. Having contacts in more network domains was associated with less 

loneliness in women but not in men. This is in line with results from previous studies. Whereas for 

men, not having a partner is one of the strongest predictors for loneliness, for women the 

functioning of the wider network is more important (Dykstra & De Jong Gierveld 2004). 

Unfortunately we did not measure network size. As a consequence we could not examine whether 

there are gender differences with respect to the association between loneliness and network size.  

There were no significant associations between main DSM-IV-TR-classifications of psychiatric 

disorders and loneliness. This is in line with another study (Lara et al. 2017). Nevertheless, the 

association between loneliness and depression is well known (Dell et al. 2019; Meltzer et al. 2013; 

Aylaz et al. 2012; Golden et al. 2009; Cacioppo et al. 2006; Beekman et al. 1997). The lack of 

significant association between loneliness and the main DSM-IV-classification depressive disorder 
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could be explained by a lack of power, since in our sample only 7 participants with a classification of 

depressive disorder were not lonely (Table 2). Additional analyses with combined main and comorbid 

DSM-IV-TR-classifications of depression showed a significant association, but only when unadjusted 

for confounders. Contrarily, depression severity was significantly associated with loneliness (Table 4). 

Likewise, the associations between MMSE-score and loneliness were significant (Table 4). This might 

signify that in our sample of older psychiatric outpatients, it is not so much the diagnosis that is 

associated with being lonely, but rather the severity of symptoms and the associated decrease in 

functioning (Table 4). This is however not mirrored in the association with the HoNOS 65+-scores, the 

number of treatment sessions and the number of practitioners involved. Mean and median values 

for number of treatment sessions and number of practitioners involved differ (Table 5), but these 

differences do not reach statistical significance. Although loneliness has previously been found to 

negatively affect the outcome of depression treatment in older adults (Ali et al. 2018; Van Den Brink 

et al. 2017), in our study this is not reflected in differences in intensity of treatment. However, this 

could be due to a lack of power, since there were only 33 not-lonely participants. 

Strengths 

This is the third study examining loneliness in a group of older psychiatric patients. However, our 

study is larger than the previous two (Dell et al. 2019; Lara et al. 2017). Our sample size was almost 

twice as large and contained a more even distribution between men and women in comparison with 

the study by Lara et al. (2017). The study by Dell et al. (2019) included not only older but also 

younger adults (aged 50 and over). The design of this study, consisting of face-to-face interviews as 

opposed to self-report questionnaires, allowed for the interviewers to check whether the 

participants understood the questions. 

Limitations  

Of course, there are some limitations. The figures we found for loneliness are very high in 

comparison with the numbers in the general population. This might be explained by only including 

participants that wanted to participate in a loneliness study. This could have introduced a selection 

bias, since non-lonely persons might not have felt compelled to participate. However, when asking 

patients to participate we explained that we needed both lonely and not-lonely persons in the study. 

In order to investigate whether the participants differed from the non-participants, we compared the 

two groups. The results showed that participants only differed from non-participants with respect to 

DSM-IV-TR-classification. This difference can probably be explained by the exclusion of patients with 

a MMSE-score below 21, as can be seen from Table 1. The choice to use 20 as a cut-off score on the 

MMSE meant that only participants with a diagnosis of dementia that still had a relatively high score 

on the MMSE (21 or higher) could be included. This is not uncommon for studies using 

questionnaires. The NESDO study (Comijs et al. 2011) excluded persons with a primary diagnosis of 

dementia, persons who were suspected for dementia according to their physician, or had a MMSE-

score of 18. As a consequence, there are more participants with a depressive disorder or an anxiety 

disorder. Since loneliness was not associated with DSM-IV-TR-classification, it is plausible that the 

inclusion of more depressed and anxious patients did not influence the presence of loneliness. 

Therefore, we assume that loneliness is more prevalent in older psychiatric patients compared with 

the general population.  
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A second limitation is the cross-sectional nature of this study. Since we only interviewed participants 

once, no causal inferences can be made from the associations we found. A third limitation concerns 

the choice to analyse associations with only the DSM-IV-TR-classifications depressive disorder, 

anxiety disorder and neurocognitive disorder. Since a questionnaire for psychotic disorder was not in 

use in daily practice in the ambulatory clinic, we decided not to include psychotic disorder. However, 

when running post hoc analyses between loneliness and psychotic disorder, a significant association 

was not found. A fourth limitation is the lack of statistical power to examine differences between the 

lonely and non-lonely participants with respect to treatment intensity. A final limitation concerns the 

generalizability to the population of older psychiatric outpatients in general, since our sample of 

patients in the highly urban region of Amsterdam, the Netherlands, may differ from patients in more 

rural regions.  

Conclusion 

In our sample of 181 older psychiatric outpatients, loneliness is highly prevalent. Figures for 

loneliness are roughly twice those in the general older population, with men and women equally 

affected. Loneliness is associated with the amount of network domains, in women only. 

Furthermore, lonely participants show higher depression and frailty scores and lower cognitive 

scores. Apparently, in our sample of older psychiatric outpatients, it is not so much the diagnosis that 

is associated with being lonely, but rather the severity of the symptoms and the associated decrease 

in functioning. We recommend that loneliness is assessed in all older psychiatric patients, especially 

when they show high scores on symptom checklists or have a restricted social network. 

Whether loneliness affects the need for higher treatment intensity was not apparent in this study. 

However, this is an interesting subject for further study. Another aspect deserving further study is 

the development of loneliness scores during treatment. 
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CHAPTER 8 

PROGNOSTIC SIGNIFICANCE OF SOCIAL NETWORK, SOCIAL SUPPORT AND LONELINESS FOR COURSE 

OF MAJOR DEPRESSIVE DISORDER IN ADULTHOOD AND OLD AGE 

van den Brink RHS, Schutter N, Hanssen DJC, Elzinga BM, Rabeling-Keus IM, Stek ML, Comijs HC, 

Penninx BWJH, Oude Voshaar RC 

 

 

 

 

ABSTRACT 

Aims 

Poor recovery from depressive disorder has been shown to be related to low perceived social 

support and loneliness, but not to social network size or frequency of social interactions. Some 

studies suggest that the significance of social relationships for depression course may be 

greater in younger than in older patients, and may differ between men and women. None of 

the studies examined to what extent the different aspects of social relationships have unique 

or overlapping predictive values for depression course. It is the aim of the present study to 

examine the differential predictive values of social network characteristics, social support and 

loneliness for the course of depressive disorder, and to test whether these predictive 

associations are modified by gender or age. 

Methods  

Two naturalistic cohort studies with the same design and overlapping instruments were 

combined to obtain a study sample of 1474 patients with a major depressive disorder, of 

whom 1181 (80.1%) could be studied over a 2-year period. Social relational variables were 

assessed at baseline. Two aspects of depression course were studied: remission at 2-year 

follow-up and change in depression severity over the follow-up period. By means of logistic 

regression and random coefficient analysis, the individual and combined predictive values of 

the different social relational variables for depression course were studied, controlling for 

potential confounders and checking for effect modification by age (below 60 v. 60 years or 

older) and gender. 

Results  

Multiple aspects of the social network, social support and loneliness were related to 

depression course, independent of potential confounders – including depression severity – but 

when combined, their predictive values were found to overlap to a large extent. Only the 

social network characteristic of living in a larger household, the social support characteristic of 

few negative experiences with the support from a partner or close friend, and limited feelings 

of loneliness proved to have unique predictive value for a favourable course of depression. 

Little evidence was found for effect modification by gender or age. 
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Conclusions  

If depressed persons experience difficulties in their social relationships, this may impede their 

recovery. Special attention for interpersonal problems, social isolation and feelings of 

loneliness seems warranted in depression treatment and relapse prevention. It will be of great 

interest to test whether social relational interventions can contribute to better recovery and 

relapse prevention of depressive disorder. 
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INTRODUCTION 

Social relationships have been suggested to influence mental health in two ways (Kawachi & 

Berkman 2001). First, the structural aspects of social relationships,such as having social contacts and 

being part of a social network, are assumed to have a general positive effect on psychological 

wellbeing, for example by providing a sense of belonging, recognition and selfworth. Second, the 

functional aspects of social relationships, such as the expectation that social support will be available 

if needed, are assumed to protect psychological wellbeing at times of stress, for example by 

influencing the appraisal of the situation or attenuating the negative emotional reaction to the 

stressful event. 

Recent reviews confirm that few social relations and low social support – in particular low perceived 

emotional support – are risk factors for depression (Schwartzbach et al. 2014; Santini et al. 2015). 

However, the studies covered by these reviews are restricted to general population samples and the 

outcomes studied typically consisted of elevated symptom levels, not depressive disorder. Studies on 

the prognostic significance of social relationships in clinical samples have been less frequent. Poor 

recovery from depressive disorder has nevertheless been shown to be related to low perceived social 

support (Lara et al. 1997; Ezquiaga et al. 1999; Bosworth et al. 2002, 2008; Nasser & Overholser 

2005; Leskela et al. 2006; Joseph et al. 2011), but not to social network size or frequency of social 

interactions (Ezquiaga et al. 1999; Bosworth et al. 2002, 2008). Interestingly, several studies 

suggested that the significance of social relationships for the course of depressive disorder may be 

restricted to – or greater in – younger than in older patients (George et al. 1989; Hughes et al. 1993; 

Alexopoulos et al. 1996), and may differ between men and women (George et al. 1989; Brugha et al. 

1990). Depressive symptoms have, for example, been suggested to become more autonomous and 

less responsive to psychosocial factors with increasing age (Hughes et al. 1993). 

Loneliness has also been shown to adversely affect the prognosis of a depressive disorder, both in 

younger (Van Beljouw et al. 2010) and older adults (Holvast et al. 2015). Furthermore, these studies 

found the prognostic value of loneliness to be independent of number of persons with whom the 

patient had regular and important contact. Loneliness may be conceptualised as the subjective 

experience that one’s social relationships are deficient in quantity or quality, and that there are 

unfulfilled social needs (De Jong Gierveld 1989; O’Luanaigh & Lawlor 2008). 

The diverse aspects of social relationships found to be of importance for the course of depressive 

disorder, raise the question which of these aspects are crucial. To develop effective interventions it is 

essential to know which social relational variables have independent influence on the health 

outcome targeted (Courtin & Knapp 2015). Aim of the current study is to examine the differential 

predictive values of structural, functional and experiential aspects of social relationships for the 

course of depressive disorder. Furthermore, we test whether these contributions are modified by 

gender or age. Structural aspects of social relationships refer to their number and type, functional 

aspects to their content, and experiential aspects to the way they are appraised by the person. 
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METHOD 

Design 

The present study uses data from two studies. The first, the Netherlands Study of Depression and 

Anxiety (NESDA; Penninx et al. 2008), included patients with a depressive or anxiety disorder aged 

18–65 years. The second, the Netherlands Study of Depression in Older Persons (NESDO; Comijs et al. 

2011) used the same design and overlapping instruments as NESDA, but included patients with a 

depressive disorder of 60 years or older. The present study focuses on patients from these studies 

who fulfilled the criteria of a major depressive disorder according to Diagnostic and Statistical 

Manual of Mental Disorders, Fourth Edition (DSM-IV) criteria and had a major depressive episode in 

the 6 months before baseline assessment. 

NESDA and NESDO are multisite naturalistic cohort studies, designed to study determinants of the 

course of depressive disorders, among other things. Detailed descriptions of the design and sampling 

procedures of these studies have been provided elsewhere (Penninx et al. 2008; Comijs et al. 2011). 

In brief, NESDA recruited patients with a depressive disorder from the community, primary care 

practices and mental health care organisations; NESDO only from primary care practices and mental 

health care organisations. All participants received full information about the study and provided 

written informed consent. Both studies were approved by the Ethical Review Board of the VU 

University Medical Center and the local review boards of the participating centres. Unless otherwise 

specified, the methods described below refer to both studies. 

In the present study, the course of the major depressive disorder is studied by (1) remission, i.e. 

absence of a major depressive episode in the 6 months before a 2-year follow-up assessment; and (2) 

change in depression severity over the 2-year follow-up period, with assessments at baseline, and 1- 

and 2-year follow-up. The social relational variables studied as predictors of depression course, were 

assessed at baseline, as were the demographic and clinical characteristics controlled for in the 

analyses. 

Depression 

Presence of a major depressive disorder according to DSM-IV criteria within the past 6 months was 

assessed at baseline and 2-year follow-up with the Composite International Diagnostic Interview 

(CIDI, Life time version 2.1; Wittchen et al. 1991). Depression severity was assessed with the 30-item 

Inventory of Depressive Symptomatology Self-Report version (IDS-SR; Rush et al. 1996) at the 

baseline and 2-year follow-up interviews, and a 1-year follow-up postal questionnaire. The IDS-SR 

enquires about presence of depressive symptoms in the past 7 days. The total sum score is used, 

with higher scores indicating more severe depressive symptoms. 

Social relational variables 

Structural, functional and experiential aspects of social relationships were assessed at baseline by: (1) 

social network characteristics (i.e. having a partner, number of persons living in the person’s 

household, and number of persons one has regular and significant contact with); (2) social support 

received from the partner and closest friend or family member; and (3) loneliness, respectively. 
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With respect to partner status it was asked whether respondents had somebody they considered 

their ‘steady partner’, and it was explained that with a partner we mean somebody – irrespective of 

gender – with whom you live together or have a LAT (‘LivingApart-Together’) relationship and 

consider to be your partner. An open question enquired about the number of persons living in the 

household, including the respondent self, which was later categorised into ‘1’, ‘2’ or ‘3 or more’. 

Number of significant contacts was assessed by asking respondents with how many ‘family members, 

friends or close acquaintances they had frequent and important contact’, only counting persons of 18 

years or older who do not live in your household. This question had six ascending response 

alternatives, of which the highest four were later combined, resulting in the categories: ‘0–1’, ‘2–5’ 

and ‘6 or more’. 

Social support was assessed with the Dutch adapted version of the Close Persons Questionnaire 

(Stansfeld & Marmot 1992; Hanssen et al. submitted), which consists of separate questionnaires to 

measure social support received from the partner (CPQ-p) and from the closest friend or family 

member (in brief ‘close friend’ hereafter; CPQ-f). Both 10-item questionnaires comprise four 

subscales (Hanssen et al. submitted). Higher scores on Emotional support indicate more feelings of 

being understood, on Practical support more instrumental support, on Negative experiences more 

negative consequences (stress, worries, feeling bad) as a result of contact with the person, and on 

Inadequacy of support that more support is desired from the person. The Dutch CPQ proved to be a 

valid and reliable measure of the four different aspects of social support for both psychiatric patients 

and controls (Hanssen et al. submitted). 

Loneliness was assessed with the Loneliness Scale (De Jong Gierveld & Kamphuis 1985), an 11-item 

questionnaire. The sum score was used, with higher scores indicating more loneliness. The Loneliness 

Scale is an internationally widely used and psychometrically sound measure of loneliness (Cramer & 

Barry, 1999; Pinquart & Sörensen, 2001). 

Control variables 

The analyses are controlled for the potential confounders age, gender, years of education, number of 

chronic somatic diseases (Kriegsman et al. 1996), baseline depression severity (as assessed with the 

IDS-SR), and comorbidity of a dysthymic or anxiety disorder (i.e. generalised anxiety disorder, panic 

disorder, agoraphobia or social phobia) in the 6 months before baseline (as assessed with the CIDI). 

Analyses 

The relationship between baseline social relational variables and depression course is examined by 

logistic regression analysis for remission at 2-year follow-up, and by random coefficient analysis for 

change in depression severity over the follow-up period. Random coefficient analysis is a specific 

type of linear mixed models analysis in which the development of an outcome variable (here 

depression severity assessed at baseline, 1 and 2-year follow-up) is estimated by a straight line, 

which may vary randomly between subjects in intercept and slope (Twisk 2003). Models with random 

coefficients for intercept and/or slope per subject are compared to determine the bestfitting model, 

using the likelihood ratio test. The effect of a social relational variable on linear development of 

depression severity is tested by the interaction of that variable with time. 
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The logistic and random coefficient analyses are performed in three steps. First, moderation of the 

relationship between social relational variables and depression course by gender or age is examined, 

by testing for significant interactions between social relational variables and the moderator. In 

accordance with previous studies, which reported a significant interaction with age (George et al. 

1989; Hughes et al. 1993), age is dichotomised in below 60 v. 60 years or older, but results will be 

checked against interactions with age as a continuous variable. Second, analyses for each social 

relational variable separately (and their interaction terms with gender or age, if significant) are 

performed, to determine their predictive value for depression course irrespective of other social 

relational variables. Finally, all social relational variables are entered simultaneously into the 

prediction model (again with any significant interactions with gender or age), to determine their 

unique predictive value for depression course. The analyses in the latter two steps are performed 

with and without adjustment for potential confounders. 

 

RESULTS 

The study samples of NESDA and NESDO consisted of 1115 and 359 patients, respectively, with a 

major depressive disorder in the 6 months before baseline. Their age ranged from 18 to 90 years. Of 

these patients, 293 (19.9%) did not participate in the 2-year follow-up interview and were therefore 

excluded from the present study. These patients had less years of education than the 1181 included 

patients [M = 10.7 years (S.D. = 3.3) v. 11.5 (3.3)], a more severe depression at baseline [M = 34.8 

(12.5) v. 31.5 (12.4)], more often a comorbid anxiety disorder (65.5 v. 57.7%), fewer persons with 

whom they had regular and significant contact (0–1 persons, 17.1 v. 10.2%; 6 or more, 30.2 v. 37.9%), 

and more practical support [M = 6.3 (2.6) v. 5.6 (2.5)], but also more inadequate support [M = 5.1 

(2.1) v. 4.7 (1.8)] from a close friend (all p < 0.01). The groups did not differ on the other baseline 

characteristics listed in Table 1. 

At the 2-year follow-up assessment, 697 (59.0%) of the 1181 patients were in remission; they no 

longer fulfilled the criteria of a major depressive disorder in the preceding 6 months. Table 1 

compares the baseline characteristics of these patients with those of the 484 non-remitted patients. 

The latter had a more severe depression at baseline, more comorbid dysthymic or anxiety disorders, 

and more chronic somatic diseases. 
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Table 1. Baseline characteristics of patients in remission or not at 2-year follow-up 

 
Remission 

(n=697) 
Non-remission 

(n=484) 
Χ2 or T P 

Demographics     
Age, mean (sd) 47.3 (16.8) 48.9 (16.4) 1.68 .09 
Female (%) 66.1 66.3 0.00 .95 
Education, years, mean (sd) 11.6 (3.2) 11.3 (3.5) 1.20 .23 
Number of chronic diseases, mean (sd) 1.2 (1.2) 1.4 (1.4) 3.02 <.01 
Psychopathology     
Depression severity, mean (sd) 28.7 (11.8) 35.5 (12.1) 9.47 <.01 
Comorbid Dysthymic disorder (%) 17.9 30.6 25.70 <.01 
Comorbid anxiety disorder (%) 54.1 62.6 8.90 <.01 
Social network     
Having a partner (%) 64.3 57.4 5.64 .02 
Number of persons in household (%) 
  1 
  2 
  3 or more 

 
34.1 
34.3 
31.6 

 
38.3 
34.2 
27.5 

2.92 .23 

Number of significant contacts (%) 
  0-1 
  2-5 
  6 or more 

 
8.4 

51.2 
40.4 

 
12.7 
53.0 
34.2 

8.26 .02 

Social support partnera     
Emotional support, mean (sd) 14.7 (2.9) 14.1 (3.2) 2.27 .02 
Practical support, mean (sd) 6.7 (2.3) 6.6 (2.2) 0.38 .70 
Negative experience, mean (sd) 4.7 (1.8) 5.2 (1.9) 3.51 <.01 
Inadequate support, mean (sd) 5.4 (1.9) 5.6 (2.0) 1.45 .15 
Social support closest family or friendb     
Emotional support, mean (sd) 15.1 (2.5) 15.0 (2.6) 0.58 .56 
Practical support, mean (sd) 5.6 (2.5) 5.7 (2.5) 0.69 .49 
Negative experience, mean (sd) 3.6 (1.5) 3.8 (1.5) 1.99 .047 
Inadequate support, mean (sd) 4.6 (1.8) 4.8 (1.9) 2.20 .03 
Lonelinessc     
Loneliness severity, mean (sd) 5.8 (3.5) 7.0 (3.5) 5.46 <.01 

a The CPQ-p was answered by 439 patients in remission and 274 patients not in remission 

b The CPQ-f was answered by 515 patients in remission and 350 patients not in remission 

c The Loneliness Scale was answered by 628 patients in remission and 441 patients not in remission 
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Remission 

Table 2 shows the results of the logistic regression analyses of individual baseline social relational 

variables as predictor of remission status at follow-up. Moderation of this prediction by gender was 

only found for practical support from the partner and by age for negative experiences with support 

from a close friend (both for dichotomised and continuous age); i.e. 2 of the 24 interactions tested. 

Unadjusted for potential confounders, having a partner, living in a household of three or more 

people, having six or more significant contacts, and experiencing emotional support and – for women 

– practical support from the partner were positively related to remission at follow-up. On the other 

hand, negative experiences with support from the partner, inadequate support from a close friend, 

feelings of loneliness, and – for people 60 years or older – negative experiences with support from a 

close friend were associated with a lower chance of remission at follow-up. As shown on the right 

side of Table 2, most of these relationships were relatively unaffected by adjustment for potential 

confounders, with the exception of the relationships of number of significant contacts, emotional 

support from the partner, and inadequacy of support from a close friend, which became non-

significant. 

Next, the independence of the above relationships was tested by entering all social relational 

variables into logistic regression analysis together. Because only 508 (43.0%) of the respondents 

answered they both had a partner and a close friend – and hence filled out the CPQ-p and CPQ-f – an 

analysis including variables from both questionnaires would be restricted to this selective sample. We 

therefore performed two separate analyses; one including the CPQ-p variables on support from the 

partner and the other the CPQ-f variables on support from a close friend. In addition, 90 patients 

(7.6%) answered they neither had a partner nor a close friend, and could not be included in either of 

the combined analyses. These patients did not differ in remission at follow-up from those with a 

partner or close friend (odds ratio (OR) = 0.86; 95 confidence interval (CI) 0.56–1.32, p = 0.49 

unadjusted and OR = 0.96; 0.60–1.52, p = 0.85 if adjusted for confounding as in Table 2). Notably, 

their mean loneliness score at baseline was significantly higher than that of the patients with a 

partner or close friend [M = 8.8 (S.D. = 2.6) v. 6.1 (3.6); t = 8.63, df = 101, p < 0.01; Cohen’s effect size 

d = 0.76], but the association between baseline loneliness and remission status at follow-up did not 

differ between the two groups (p = 0.77 for unadjusted analysis and p = 0.93 for adjusted analysis as 

in Table 2). 
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Table 2. Individual social relational predictors of depression remission at 2-year follow-up 

Predictor N Unadjusted Adjusteda 

B (S.E.) OR (95%CI) p B (S.E.) OR (95%CI) p 

Social network        
Having a partner 1065 0.34 (0.13) 1.41 (1.10-

1.81) 
<.01 0.33 (0.14) 1.39 (1.07-

1.81) 
.02 

Number of persons in 
household 
  1 
  2 
  3 or more 

1064  
 

Reference 
0.18 (0.15) 
0.35 (0.16) 

 
 

1.19 (0.90-
1.59) 

1.42 (1.05-
1.94) 

 
 
 

.23 

.03 

 
 

Reference 
0.14 (0.15) 
0.39 (0.17) 

 
 

1.15 (0.85-
1.55) 

1.47 (1.05-
2.07) 

 
 

.37 

.03 

Number of significant 
contacts 
  0-1 
  2-5 
  6 or more 

1065  
 

Reference 
0.37 (0.21) 
0.56 (0.22) 

 
 

1.45 (0.96-
2.19) 

1.76 (1.15-
2.69) 

 
 
 

.08 
<.01 

 
 

Reference 
0.16 (0.22) 
0.19 (0.23) 

 
 

1.17 (0.76-
1.82) 

1.21 (0.77-
1.91) 

 
 
 

.47 

.41 

Social support partner        
Emotional support 

652 0.07 (0.03) 
1.07 (1.01-

1.13) 
.01 0.03 (0.03) 

1.03 (0.97-
1.09) 

.39 

Practical supportb 

  - for women 
  - for men 
 
 
 

646 
 

 
0.11 (0.05) 
-0.11 (0.06) 

 
1.11 (1.02-

1.22) 
0.89 (0.80-

1.01) 

 
.02 
.06 

 
0.09 (0.05) 
-0.09 (0.06) 

 
1.10 (1.00-

1.20) 
0.92 (0.81-

1.04) 

 
.05 
.16 

Negative experience 
652 -0.15 (0.04) 

0.86 (0.79-
0.93) 

<.01 -0.11 (0.05) 
0.90 (0.82-

0.99) 
.02 

Inadequate support 
645 -0.05 (0.04) 

0.95 (0.87-
1.03) 

.20 0.01 (0.05) 
1.00 (0.92-

1.09) 
.99 

Social support closest 
family or friend 

       

Emotional support 
778 0.02 (0.03) 

1.02 (0.96-
1.08) 

.51 -0.03 (0.03) 
0.97 (0.91-

1.03) 
.36 

Practical support 
761 -0.01 (0.03) 

1.00 (0.94-
1.05) 

.87 0.00 (0.03) 
1.00 (0.94-

1.06) 
.95 

Negative experienceb 

  - if younger than 60 years 
  - if 60 years or older 

785  
-0.03 (0.06) 
-0.26 (0.09) 

 
0.98 (0.87-

1.09) 
0.77 (0.65-

0.92) 

 
.67 

<.01 

 
0.02 (0.06) 
-0.21 (0.09) 

 
1.02 (0.91-

1.15) 
0.81 (0.68-

0.97) 

 
.70 
.02 

Inadequate support 
773 -0.10 (0.04) 

0.91 (0.84-
0.98) 

.02 -0.04 (0.04) 
0.97 (0.89-

1.05) 
.43 

Loneliness        
Loneliness severity 

1065 
-0.10 (0.02) 0.91 (0.88-

0.94) 
<.01 -0.05 (0.02) 0.96 (0.92-

0.99) 
.02 

 

a Adjusted for age, gender, baseline depression severity, comorbid Dysthymic disorder, comorbid anxiety 
disorder, years of education, and number of chronic diseases  

b Difference between subgroups remains significant in adjusted model (p<.05) 
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Table 3 shows the combined predictive performance of the social network variables and loneliness 

with social support from the partner, on the left side, and with social support from a close friend on 

the right. Loneliness was found to be an independent predictor of remission in both analyses, and in 

both this association became non-significant after controlling for confounders. For men, practical 

support from the partner was related to a reduced chance of remission at follow-up, but again this 

association became nonsignificant after controlling for confounders. Only negative experiences with 

social support – from the partner for all patients and for patients 60 years or older also from a close 

friend – proved to be a predictor of nonremission, independent of the other social relational 

variables and potential confounders. 

Change in depression severity 

Moderation of the relationship between baseline social relational variables and change in depression 

severity by gender or age (either dichotomised or continuous) was only found for gender and 

loneliness; i.e. 1 out of 24 interactions tested. Table 4 presents the effects of individual social 

relational variables on change in depression severity. Both before and after adjustment for 

confounding, having a partner and living in a household of three or more people were related to 

greater decrease in depression severity, while for men loneliness was associated with a reduced 

decrease. When the combined predictive performance of all social  relational variables was tested 

(see Table 5), living in a household of three or more people, and for men also loneliness, proved to 

be independent predictors of change in depression severity, both before and after adjustment for 

confounding. The prognosis of people living in a household of three or more persons was better 

compared with people living alone and with people having a single housemate (see note to table). 

Again, the 90 patients who did not have a partner or close friend could not be included in the 

combined analyses. These patients did not differ from those with a partner or close friend in change 

in depression severity over the follow-up period (B = 0.29; S.E. = 0.65; F = 0.20; p = 0.65 unadjusted 

and B = 0.19; S.E. = 0.75; F = 0.06; p = 0.81 if adjusted for confounding as in Table 5). Neither did 

these groups differ in association between baseline level of loneliness and change in depression 

severity over follow-up (F = 0.27; p = 0.60 in unadjusted analysis and F = 0.15; p = 0.70 in adjusted 

analysis; and this was independent of gender F = 0.37; p = 0.54, and F = 0.48; p = 0.49, respectively). 
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Table 3. Combined social relational predictors of depression remission at 2-year follow-up 

a Adjusted for age, gender, baseline depression severity, comorbid Dysthymic disorder, comorbid anxiety disorder, years of education, and number of chronic diseases  

b Social support measures for partner in left of table, and for closest family or friend in right of table 

c Difference between subgroups remains significant in unadjusted and adjusted model (p<.05) 

 

 

Predictor Model for support partner (n=625) Model for support closest family or friend (n=740) 

Unadjusted Adjusteda Unadjusted Adjusteda 

B (S.E.) OR (95%CI) p B (S.E.) OR (95%CI) p B (S.E.) OR (95%CI) p B (S.E.) OR (95%CI) p 

Social network             
Having a partner NA   NA   0.12 (0.21) 1.13 (0.76-1.69) .55 0.19 (0.21) 1.21 (0.80-1.83) .38 
Persons in household 
  1 
  2 
  3 or more 

 
Reference 
0.12 (0.28) 
0.37 (0.29) 

 
 

1.12 (0.65-1.94) 
1.45 (0.82-2.53) 

 
 

.67 

.20 

 
Reference 
0.17 (0.29) 
0.40 (0.30) 

 
 

1.18 (0.67-2.09) 
1.50 (0.83-2.68) 

 
 

.57 

.18 

 
Reference 
0.10 (0.22) 
0.36 (0.24) 

 
 

1.11 (0.72-1.71) 
1.43 (0.90-2.28) 

 
 

.64 

.13 

 
Reference 
0.10 (0.23) 
0.38 (0.25) 

 
 

1.11 (0.71-1.74) 
1.46 (0.90-2.36) 

 
 

.66 

.13 
Significant contacts 
  0-1 
  2-5 
  6 or more 

 
Reference 

-0.11 (0.29) 
-0.07 (0.31) 

 
 

0.90 (0.51-1.60) 
0.93 (0.51-1.72) 

 
 

.71 

.82 

 
Reference 

-0.12 (0.31) 
-0.12 (0.33) 

 
 

0.89 (0.49-1.62) 
0.88 (0.47-1.68) 

 
 

.70 

.70 

 
Reference 

-0.07 (0.34) 
-0.05 (0.35) 

 
 

0.93 (0.48-1.80) 
0.96 (0.48-1.90) 

 
 

.83 

.90 

 
Reference 

-0.23 (0.35) 
-0.28 (0.37) 

 
 

0.80 (0.40-1.58) 
0.76 (0.37-1.55) 

 
 

.52 

.45 
Social supportb             
Emotional support 0.00 (0.04) 1.00 (0.93-1.08) .93 -0.02 (0.04) 0.98 (0.91-1.05) .54 -0.04 (0.03) 0.96 (0.90-1.02) .21 -0.06 (0.04) 0.94 (0.88-1.01) .09 
Practical supportc 

  - for women 

  - for men 

  - for both groups 

 
0.06 (0.05) 
-0.14 (0.07) 

 
1.06 (0.96-1.18) 
0.87 (0.77-0.99) 

 
.24 
.04 

 
0.07 (0.05) 
-0.09 (0.07) 

 
1.07 (0.97-1.19) 
0.91 (0.80-1.04) 

 
.18 
.18 

0.01 (0.03) 1.01 (0.95-1.08) .72 0.02 (0.03) 1.02 (0.96-1.09) .53 
Negative experiencec 

  - if younger than 60  
  - if 60 years or older 

  - for both groups -0.14 (0.05) 0.87 (0.78-0.96) <.01 -0.13 (0.06) 0.88 (0.78-0.98) .02 

 
0.05 (0.06) 
-0.26 (0.09) 

 
1.05 (0.93-1.19) 
0.77 (0.64-0.92) 

 
.42 

<.01 

 
0.07 (0.07) 
-0.25 (0.10) 

 
1.07 (0.94-1.22) 
0.78 (0.65-0.94) 

 
.32 
.01 

Inadequate support 0.03 (0.05) 1.03 (0.94-1.13) .57 0.05 (0.05) 1.05 (0.95-1.16) .31 -0.06 (0.05) 0.94 (0.86-1.03) .20 -0.02 (0.05) 0.98 (0.89-1.07) .63 
Loneliness             
Loneliness severity -0.06 (0.03) 0.94 (0.89-0.99) .03 -0.03 (0.03) 0.97 (0.92-1.03) .35 -0.08 (0.03) 0.92 (0.88-0.97) <.01 -0.05 (0.03) 0.96 (0.91-1.01) .09 
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Table 4. Individual social relational predictors of change in depression severity over 2-year follow-up 

Predictor N Unadjusted Adjustedb 

B (S.E.)a F or T p B (S.E.) F or T p 

Social network        
Having a partner 1101 -0.91 (0.35) 6.69 .01 -0.91 (0.40) 5.16 .02 
Number of persons in household 
  1 
  2 
  3 or morec 

1101  
Reference 

-0.44 (0.41) 
-1.88 (0.43) 

 
Reference 

1.08 
4.42 

 
 

.28 
<.01 

 
Reference 

-0.40 (0.46) 
-1.87 (0.49) 

 
Reference 

0.85 
3.85 

 
 

.39 
<.01 

Number of significant contacts 
  0-1 
  2-5 
  6 or more 

1096  
Reference 
0.10 (0.59) 
0.22 (0.61) 

0.08 .92 

 
Reference 
0.09 (0.67) 
0.20 (0.69) 

0.06 .95 

Social support partner        
Emotional support 667 -0.02 (0.07) 0.07 .79 -0.03 (0.08) 0.10 .75 
Practical support 659 -0.12 (0.10) 1.43 .23 -0.11 (0.11) 1.04 .31 
Negative experience 666 0.05 (0.12) 0.16 .69 0.06 (0.14) 0.18 .67 
Inadequate support 659 -0.10 (0.12) 0.81 .37 -0.11 (0.13) 0.69 .41 
Social support closest family or friend        
Emotional support 802 0.03 (0.08) 0.13 .72 0.02 (0.09) 0.05 .83 
Practical support 784 0.00 (0.08) 0.00 .98 -0.01 (0.09) 0.01 .93 
Negative experience 806 -0.02 (0.13) 0.01 .91 -0.01 (0.15) 0.01 .93 
Inadequate support 794 -0.04 (0.11) 0.13 .72 -0.06 (0.13) 0.21 .65 
Loneliness        
Loneliness severityd 

  - for women 
  - for men 

1018  
-0.03 (0.06) 
0.22 (0.09) 

 
0.54 
2.34 

 
.59 
.02 

 
-0.03 (0.07) 
0.22 (0.10) 

 
0.21 
4.56 

 
.65 
.03 

 

a Shown is interaction effect between predictor and time 

b Adjusted for age, gender, baseline depression severity, comorbid Dysthymic disorder, comorbid anxiety disorder, years of education, and number of chronic diseases  

c Three or more persons in household also different from 2 persons (T=3.36, p<.01 in unadjusted and T=3.37, p<.01 in adjusted model) 

d Difference between subgroups remains significant in adjusted model (p<.05) 
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Table 5. Combined social relational predictors of change in depression severity over 2-year follow-up 

Predictor Model for support partner (n=598) Model for support closest family or friend (n=707) 

Unadjusted Adjustedb Unadjusted Adjustedb 

B (S.E.)a F or T p B (S.E.) F or T p B (S.E.) F or T p B (S.E.) F or T p 

Social network             
Having a partner NA   NA   -0.66 (0.58) 1.32 .25 -0.71 (0.65) 1.20 .27 
Persons in household 
  1 
  2 
  3 or morec 

 
Reference 

-0.37 (0.79) 
-2.23 (0.81) 

 
 

0.47 
2.76 

 
 

.64 
<.01 

 
Reference 

-0.33 (0.89) 
-2.19 (0.92) 

 
 

0.37 
2.38 

 
 

.71 

.02 

 
Reference 

-0.23 (0.62) 
-1.69 (0.63) 

 
 

0.37 
2.68 

 
 

.71 
<.01 

 
Reference 

-0.13 (0.70) 
-1.61 (0.71) 

 
 

0.18 
2.26 

 
 

.86 

.02 
Significant contacts 
  0-1 
  2-5 
  6 or more 

 
Reference 

-0.51 (0.82) 
-0.11 (0.88) 

0.41 .67 

 
Reference 

-0.48 (0.93) 
-0.11 (0.99) 

0.28 .76 

 
Reference 
1.11 (0.94) 
1.37 (0.98) 

0.97 .38 

 
Reference 

 
1.38 (1.11) 

0.78 .46 

Social supportd             
Emotional support 0.01 (0.10) 0.01 .93 0.01 (0.11) 0.00 .95 0.06 (0.09) 0.42 .52 0.05 (0.10) 0.24 .62 
Practical support -0.08 (0.12) 0.40 .53 -0.07 (0.13) 0.26 .61 -0.06 (0.09) 0.40 .53 -0.07 (0.10) 0.44 .51 
Negative experience 0.14 (0.15) 0.92 .34 0.14 (0.17) 0.73 .39 0.10 (0.15) 0.52 .47 0.11 (0.16) 0.47 .50 
Inadequate support -0.15 (0.13) 1.36 .25 -0.16 (0.15) 1.12 .29 -0.07 (0.13) 0.29 .59 -0.09 (0.14) 0.37 .54 
Loneliness             
Loneliness severitye 

- for women 
- for men 
- for both 

 
 
 

-0.04 (0.09) 

 
 
 

0.65 

 
 
 

.42 

 
 
 

0.04 (0.09) 

 
 
 

0.17 

 
 
 

.69 

 
-0.02 (0.08) 
0.30 (0.13) 

 

 
0.23 
2.29 

 
.82 
.02 

 
-0.01 (0.09) 
0.32 (0.15) 

 

 
0.15 
2.21 

 
.88 
.03 

 

a Shown is interaction effect between predictor and time 

b Adjusted for age, gender, baseline depression severity, comorbid Dysthymic disorder, comorbid anxiety disorder, years of education, and number of chronic diseases  

c Three or more persons in household also different from 2 persons (in models for support partner T=3.62, p<.01 in unadjusted and T=3.65, p<.01 in adjusted model; in 
models for support closest family or friend T=2.60, p=<.01 in unadjusted and T=2.63, p=<.01 in adjusted model) 

d Social support measures for partner in left of table, and for closest family or friend in right of table 

e In models for support of partner there is no longer a significant difference between men and women (F=2.40, p=.12 in unadjusted model and F=2.11, p=.15 in adjusted 
model). In models for support of closets family or friend the difference remains significant (F=4.87, p=.03 in unadjusted model and F=4.37, p=.04 in adjusted model).
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DISCUSSION 

The present study is the first to examine the predictive values of structural, functional and 

experiential aspects of social relationships for the course of major depressive disorder concurrently. 

Multiple elements of all three aspects were found to be related to depression course, but when 

combined, their predictive contributions were found to overlap to a large extent. Only the structural 

element of living in a larger household, the functional element of negative experiences with social 

support, and the experiential element of feeling lonely proved to be independent predictors of 

depression course. But notably, all three aspects of social relationships were found to be important 

for the course of major depressive disorder. This contrasts with previous studies, which found poor 

recovery from depressive disorder to be related to low perceived social support (Lara et al. 1997; 

Ezquiaga et al. 1999; Bosworth et al. 2002, 2008; Nasser & Overholser 2005; Leskela et al. 2006; 

Joseph et al. 2011) and loneliness (Van Beljouw et al. 2010; Holvast et al. 2015), but not to social 

network size or frequency of social interactions (Ezquiaga et al. 1999; Bosworth et al. 2002, 2008). 

The present study is the first to show that structural characteristics of social relationships, such as 

having a partner and number of persons in one’s household, are related to depression course too. 

Furthermore, this study extends the findings of previous studies by showing that many of the 

identified social relational influences share the same predictive value for the course of major 

depressive disorder. 

Living in a larger household of three or more people proved beneficial for the prognosis of major 

depression, compared with living alone or with a single housemate. Having more – and more diverse 

– social interactions in one’s principal living environment may act as unavoidable forms of 

behavioural activation, which counteract the tendency of many depressed persons to withdraw from 

activities, including pleasant ones, and thereby provide some beneficial positive reinforcement 

(MacPhillamy & Lewinsohn 1974). In addition, number of persons in the household is interrelated 

with having a partner, and hence with opportunities to receive social support from a partner. Having 

a partner and receiving social support from the partner were found to be individual predictors of 

depression course, whose predictive values overlapped, however, with other aspects of social 

relationships, including number of persons in the household. The effect of living in a larger household 

may therefore partly consist of the beneficial effects of having a partner and receiving support from 

that partner. Negative experiences with social support were the only social relational variable, which 

independently predicted non-remission of depression at follow-up. That social relationships can have 

a negative effect on health and wellbeing, has long been neglected (Stansfeld & Marmot 1992; Cohen 

et al. 2000; Vangelisti 2009; Ibarra-Rovillard & Kuiper 2011). Social support has sometimes been 

explicitly defined as any process through which social relationships might promote health and 

wellbeing (Cohen et al. 2000), and more social contacts have invariantly been regarded as beneficial. 

However, social interactions can be very stressful too, especially for depressed persons. Compared 

with nondepressed persons, depressed individuals have been found to enjoy social interactions less, 

to experience them as less intimate, and to feel less control over them (Nezleketal. 2000), in 

particular when close relationships are concerned (Nezlek et al. 2000; Baddeley et al. 2012). 

Furthermore, depressive symptoms may seriously tax relationships between patients and those 

around them (Coyne et al. 1987). An important finding of the present study is that if depressed 

persons experience difficulties in their close relationships, this may impede their recovery, and that 

this influence is independent of any influences of social network characteristics, positive social 

support or loneliness. 
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Previous NESDA and NESDO studies already showed that loneliness is a predictor of poor depression 

course, both in younger (Van Beljouw et al. 2010) and older patients (Holvast et al. 2015). What the 

present study adds is that, for men, this predictive value is independent of social network 

characteristics and social support of the person. This corroborates findings in the general population, 

which also showed an independent effect of loneliness on change in depressive symptoms (Cacioppo 

et al. 2010). Depression and loneliness are closely related mental states, which often co-occur (Stek 

et al. 2005; O’Luanaigh & Lawlor 2008). Depression refers to how people feel in general and 

loneliness to how they feel about their social relationships in particular (Cacioppo et al. 2010). It has 

been suggested that depressive disorder with feelings of loneliness is of a different nature than 

depression without such feelings, because their combination may lead to motivational depletion and 

‘giving up’ (Stek et al. 2005). In these cases, it therefore seems imperative to address the patient’s 

unfulfilled social needs as part of depression treatment. 

We tested whether the relationship between social relational variables and depression course is 

moderated by gender or age, as suggested by previous studies. Some differences between men and 

women, and younger and older patients were found. But by and large, little evidence was found that 

the relationship between social relational variables and depression course is moderated by gender or 

age; i.e. only 3 (6%) of 48 interactions tested were significant, which is only slightly more than 

expected by chance. 

The present study examined the prognostic significance of structural, functional and experiential 

aspects of social relationships in a large sample of patients, and did so longitudinally, controlling for 

baseline depression severity. Reverse causation of depression effects on social relationships, is 

therefore less likely to explain the findings of the current study. 

A limitation of the study is that the included patients differed in pre-baseline duration of current 

depression episode and history of previous episodes. These differences were not adequately 

assessed and could therefore not be controlled for. In addition, the prognostic significance of social 

support in combination with social structural characteristics and loneliness could only be examined 

for social support from the partner and a close friend separately, because only a minority of patients 

had both a partner and close friend and answered the support questions for both types of providers. 

Furthermore, a group of 90 patients (7.6%) did neither have a partner nor close friend and had to be 

excluded from the combined predictive analyses altogether. Supplementary analyses in this group 

showed that they experienced substantially higher levels of loneliness than patients with a partner or 

close friend, but did not differ in association between loneliness and depression course, nor in actual 

course realised. This may, however, be due to a lack of statistical power, because of the small 

number of patients involved. From a clinical perspective, however, these supplementary analyses 

illustrate an important qualification of our findings. We studied how social relational factors are 

related to depression course, and tested whether this is dependent on gender or age. Not finding 

differences between groups in social relational predictors of depression course, however, does not 

preclude that these groups may differ significantly in level of adverse social relational factors, which 

would demand attention in depression treatment. Loneliness among patient without a partner or 

close friend, appears one of these factors. Finally, the patients who were lost to follow-up had a more 

severe depression at baseline – as indicated by higher depressive symptom levels and more 

comorbidity of anxiety disorders – and had less years of education than the study sample. Their 

course of the depressive disorder will therefore probably have been worse than that of the patients 
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who could be studied at follow-up. But the two groups also differed in social relational variables at 

baseline, with the dropouts having less significant contacts and more practical support and 

inadequate support from a close friend than the patients followed-up. Drop-out may thus have 

weakened the associations of these social relational variables with depression course, rendering 

them non-significant in the current study. The generalisability of our findings to patients with a more 

severe depression and less education, may therefore be limited. 

Several characteristics of social relationships proved to predict the course of depressive disorder. 

Whether this means that interventions targeting unfavourable social relationships will improve 

depression course, will have to be tested in randomised controlled trials, which are not available yet. 

However, special attention for interpersonal problems and social isolation seems warranted in 

depression treatment and relapse prevention. This may be found, for example, in interpersonal 

psychotherapy (Weissman et al. 2000), behavioural activation (Lewinsohn et al. 1976) or marital and 

family therapy, which have demonstrated efficacy in treating major depressive disorder (APA 2010). 

Alternatively, interventions specifically targeting social relational problems may be added to 

depression treatment or relapse prevention, to strengthen the patient’s resilience. Such 

interventions include programmes to improve social skills, enhance social support, increase 

opportunities for social interaction or address deficits in social cognition, which were found to have a 

small but significant effect on loneliness reduction (Masi et al. 2011). It will be of great interest to 

test whether these interventions can also contribute to relapse prevention in depressive disorder. 

Social network characteristics, social support and loneliness are related predictors of the course of 

major depressive disorder, independent of other predictors. These factors are potentially responsive 

to therapeutic intervention. The challenge is to address these factors in depression treatment and 

relapse prevention, and to test whether this improves the course of the depressive disorder. It seems 

imperative that such interventions focus on the social relational factors with differential prognostic 

significance for depression course identified in the current study. 
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CHAPTER 9 

SUMMARY AND GENERAL DISCUSSION 

 

The aims of this thesis were to gain more insight into the prevalence and associations with mortality 

of loneliness and social isolation, while trying to unravel the role of depression in this interplay. In 

addition, possible pathways in the associations between both loneliness and social isolation and 

mortality were investigated. A further goal was to identify certain groups of older adults who are 

especially vulnerable to loneliness and/or social isolation. Finally, the effects of loneliness and social 

relationships on the outcome of depression treatment were examined. 

The research questions were answered using different methods of research: a systematic review and 

meta-analysis, analyzing data from a multi-site study into the course and determinants of depression 

in older adults (NESDO) and a multi-site study into the course of depression and anxiety in adults 

(NESDA), and performing a clinical study in the geriatric psychiatric department of Arkin Mental 

Health Care.  

In this chapter, the main findings will be presented and discussed in the light of the research 

questions. Furthermore, methodological considerations will be discussed including strengths and 

limitations. Finally, clinical implications, implications for public health and directions for further 

research will be clarified.  

 

Main findings 

Chapter 2 describes the systematic review and meta-analysis that was performed to find an answer 

to the question: ‘What are the associations between loneliness and mortality and between social 

isolation and mortality in older adults, and what is the role of depression in these associations?’ This 

study showed that both loneliness and smaller social network size are associated with a small but 

significantly increased mortality risk in older adults. This higher risk remained when only studies were 

included that controlled for a clinical diagnosis of depression or the presence of depressive 

symptoms. In comparison with studies that included younger people, loneliness and social network 

size appear to play a less significant role with respect to mortality, since Hazard Ratios are smaller in 

older adults. In other words, although loneliness and social network size are associated with 

mortality in older adults, it appears that additional factors play a role in the increased mortality risk, 

rendering it difficult to identify the importance of a single factor. However, interventions aimed at 

both the subjective and the objective aspects of social relationships might play an important role in 

diminishing this mortality risk.  

In the following chapters, mechanisms that could play a role in the increased mortality in loneliness 

and social isolation are investigated. Chapter 3 describes the NESDO-study into the association 

between loneliness and the hypothalamic-pituitary-adrenal axis. Although other studies 

demonstrated a higher Cortisol Awakening Response in lonely participants (Adam et al. 2006; 

Steptoe et al. 2004), the results from our study show a lower cortisol output in the first hour after 

awakening in lonely older adults, irrespective of depression. This difference could be explained by 

the fact that our study is the first to include a large group of older adults. The lower cortisol values 
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could be explained by earlier findings that aging itself has a diminishing effect on cortisol levels 

(Ferrari et al. 2001), but also by the fact that chronic stress is associated with lower morning cortisol 

levels (Miller et al. 2007). Hypocortisolism has been described as a relevant factor in the 

pathogenesis of various clinical states and it is also associated with mortality (Maripuu et al. 2016). 

This suggests that the chronic stress of loneliness in older adults leads to depletion of cortisol, which 

could play a role in an increased risk of mortality.  

In Chapter 4 the association between loneliness and cardiovascular disease in the NESDO population 

is investigated. The results show that only in females, loneliness is associated with cardiovascular 

disease. However, this association can be explained by the presence of depression. Therefore, it was 

concluded that no association was found between loneliness and cardiovascular disease. The finding 

that the association between loneliness, depression and mortality was only found in women could be 

explained by differences in impact of loneliness, network size, partner status and depression on 

health in women compared to men, in combination with the fact that depression is more prevalent 

in women than in men.  

Chapter 5 describes a NESDO-study into the association between social network size and cortisol, as 

well as between both loneliness and social network size and mortality. The first part of the study, 

concerning the association between social network size and cortisol, demonstrated that this 

association is absent. However, an association was found between partner status and cortisol. In the 

second part of this study, no association with mortality was found for either loneliness or social 

network size. Age and partner status were far more important predictors of mortality, but only in the 

non-depressed group. It could be that as people grow older the variety of factors that influence 

mortality risk increases, thus diminishing the effect of a single factor. This is illustrated by the fact 

that in a meta-analysis including also younger participants, the association between loneliness/social 

isolation and mortality diminished with higher age (Holt-Lunstad et al. 2015). However, depression 

and partner status appear to remain important factors in the association with mortality. In 

conclusion, the answer to our second research question, ‘What possible pathways can be identified 

and what is the role of depression?’, is that loneliness is associated with HPA-axis function but social 

network size is not, and that this association is independent of depression. Contrarily, cardiovascular 

disease does not appear to play a role in the pathway between loneliness and mortality. Additionally, 

loneliness and social network size are not associated with mortality in our sample of older adults, but 

partner status and depression are important factors.  

The following chapters focus on the identification of subgroups of older adults that are especially 

vulnerable to loneliness and social isolation. Chapter 6 describes a NESDO-study investigating the 

association between ‘big five’ personality characteristics and both loneliness and social isolation, 

trying to answer the research question ‘Are loneliness and social isolation associated with personality 

factors?’ It appeared that the personality characteristics higher neuroticism and lower extraversion 

were associated with loneliness in women only, and lower agreeableness was associated with 

loneliness in both men and women. These associations were not influenced by the presence of 

depression. In non-depressed men and women only, there was an association between lower 

openness and loneliness. The associations were not influenced by partner status and there were no 

associations between social network size and personality characteristics. It can be concluded that 

personality factors are not related to the size of one’s social network, but are related to the 

subjective experience of the quantity and quality of social contacts. The differences between men 
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and women could be explained by higher neuroticism scores in women (Schmitt et al. 2008; Costa et 

al. 2001) and differences in social affiliative needs (Sonnenberg  2013).  

Chapter 7 tries to find answers to the questions: ‘What is the prevalence of loneliness in older 

psychiatric outpatients?’ and ‘What are the roles of respectively social isolation factors and 

depression?’ Here research is described that was done at the geriatric psychiatry-department of 

Arkin Mental Health Care between September 2013 and February 2018. Patients that were referred 

to our clinic were interviewed. The results show that the prevalence of loneliness in older psychiatric 

patients is very high (80%). This figure is comparable to the prevalence of loneliness in depressed 

older adults in NESDO (Schutter et al. 2017) and to prevalence figures in younger adults with 

schizophrenia (Oughli et al. 2020). In women only, having social contacts in more network domains 

was associated with less loneliness. This is in line with previous research concluding that for men, not 

having a partner is one of the strongest predictors for loneliness, whereas for women the functioning 

of the wider network is more important (Dykstra & De Jong Gierveld 2004). Furthermore, as in 

previous research (Lara et al. 2017) loneliness was not associated with DSM-IV-TR classifications, but 

was associated with severity of symptoms of depression and cognitive deterioration.  

Chapter 8 deals with the question ‘What role does loneliness play in the treatment outcome of 

depression?’ It describes the results of a combined Netherlands Study of Depression and Anxiety 

(NESDA) and NESDO-study into the effects of social network, social support and loneliness on the 

remission rate and change in severity of depression. The only significant predictor of non-remission 

was a negative experience of social support. In comparison, significant predictors of a reduction in 

depression severity were having a partner, and living in a household of three or more persons. In 

men only, loneliness was associated with a reduced decrease of depression severity. These results 

were not different for younger versus older participants. Whether addressing these social factors in 

the treatment and the prevention of relapse of depression will lead to better results, is an interesting 

subject for further study.  

The main findings are summarized in Figure 2.  

 

 

 

 

 

 

 

 

 

 

 



162 
 

 

 

 

 

 

 

Figure 2. Summary of the main findings. HR 0.54 
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Methodological considerations 

The methodology of the different research procedures will be discussed consecutively. 

 

Systematic review 

The systematic review included studies ranging from 227 to 178,769 participants leading to a total of 

303,354 participants. Therefore, the conclusion of this meta-analysis is based on data from a large 

group. However, because statistical heterogeneity was large, it cannot be assumed that the results 

from these studies are comparable. Grouping together studies that were less different with respect 

to covariates or Newcastle-Ottawa Quality Assessment Scale for Cohort Studies (NOS) did not always 

lead to a reduction in heterogeneity. Consequently, the results of this meta-analysis should be 

considered with caution. Other meta-analyses (Rico-Uribe et al. 2018; Holt-Lunstad et al. 2015; Holt-

Lunstad et al. 2010) found larger associations between loneliness and mortality and between social 

isolation and mortality; however, these studies included younger participants and did not always 

adjust for important covariates. The diminishing effects of loneliness and social isolation on mortality 

risk with higher age in the meta-analysis by Holt-Lunstad et al. (2015) are in accordance with a 

smaller association between loneliness/social isolation and mortality in an older population.  

Although the large heterogeneity is an important limitation of our meta-analysis, the fact that we 

were able to examine the associations between loneliness and social network size and mortality in 

the NESDO-population could strengthen our conclusions. In this study loneliness and social network 

size were not associated with mortality, but other factors were more important. This underscores the 

conclusion that in older adults, multiple factors are of importance in the risk for early mortality, 

diminishing the effect of a single factor.  

In the meta-analysis we chose social network size as an indicator of social isolation. Network size has 

been described as an implicit indicator of social isolation (Victor et al. 2000). Other researchers used 

different measures such as living alone, low participation in social activities, low frequency of 

contacts, or a ‘social isolation index’, integrating different aspects of social relationships such as 

number of social ties and their relative importance (Berkman & Syme 1979). However, the problem 

with using an index is that it obscures which aspects of social relationships are important (Avlund et 

al. 1998). We wanted to be able to be specific about which ‘active ingredient’ (Cornwell & Waite 

2009) of social isolation was responsible for the outcome. Therefore, we tried to oppose objective 

and subjective aspects by using social network size versus feelings of loneliness. However, taking into 

account the results of our studies, the question arises whether this has been a good decision. This 

question will return in the discussion of the NESDO studies.  

Another aspect of the methodology is the possible publication bias with respect to the social network 

size studies. The funnel plot showed that there was a lack of negative results. This could mean that 

the total result of the network size studies is somewhat inflated. Consequently, the association 

between social network size and mortality might be even smaller.  

With respect to the loneliness studies, different studies used different measures for loneliness. This 

might raise questions about the internal validity of the meta-analysis (Grimes & Schulz 2002). 

Heterogeneity was smaller for studies that used a single question, as opposed to studies that used a 

questionnaire. However, in our clinical study in Arkin Mental Health Care the results showed that the 
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96% of the participants that scored lonely on the De Jong Gierveld Loneliness Scale answered the 

question “do you feel lonely?” affirmatively. This means that asking a single question can be an 

appropriate way to detect loneliness.   

 

NESDO/NESDA 

The Netherlands Study of Depressed Older persons (NESDO) is a multi-site prospective cohort study 

including 378 depressed and 132 non-depressed adults aged 60-93 years. Participants were recruited 

both from general practitioners and mental health care institutions to represent all stages of 

depression as well as healthy controls. Since a wide range of information was gathered concerning 

psychological, social, somatic and demographic variables, this study offers the possibility of 

examining various determinants and health outcomes. Information about variables was gathered in 

consecutive waves, with 6 months between waves. However, some information was only gathered at 

baseline, for example somatic and biological markers, personality characteristics and information 

about loneliness and social situation. One of the reasons is that some of these characteristics are 

relatively stable, such as loneliness (Cacioppo et al. 2006). As a result, the nature of most of the 

NESDO-studies is cross-sectional. Only for the study examining the association between loneliness 

and social network size and mortality were we able to use longitudinal data. The fact that we mostly 

did cross-sectional studies precludes making assumptions about causality, nor were we able to take 

variations in loneliness levels into account. In NESDA, the methodological limitations are comparable 

with respect to measuring variables such as loneliness only at baseline. 

An important limitation in the NESDO-studies was that the group of non-depressed lonely 

participants was small. In other words, most lonely participants were also depressed. This could 

mean that there is a substantial overlap between depression and loneliness, giving rise to the 

question whether depression and loneliness are separate entities. This question has been addressed 

by Cacioppo et al. (2006) in a population-based study examining possible causal influences between 

loneliness and depression. The results showed that loneliness and depression as distinct constructs 

reciprocally influence each other (Cacioppo et al. 2006). As a consequence of the small group of non-

depressed lonely participants, detecting differences between lonely and non-lonely participants 

irrespective of depression might be difficult. However, when designing NESDO a power analysis has 

shown that the number of persons in the research group and in the comparison group was sufficient 

to detect relevant clinical differences (Comijs et al. 2011). This is illustrated by the fact that we were 

able to find differences in cortisol levels and personality characteristics between lonely and non-

lonely participants, irrespective of depression.  

The question of using social network size as an indicator of social isolation has been raised in the 

section above. No associations were found between social network size and cortisol levels, nor 

between social network size and personality characteristics. Using another measure for social 

isolation might have led to a different outcome. For instance, in a post-hoc analysis we found that 

not having a partner was associated with higher cortisol output, indicating higher stress levels. It 

might be that not the size of the social network, but other aspects are important in the association 

with health outcomes and mortality. For instance, other authors have used living alone (Holt-Lunstad 

et al. 2015, 2010), participation in social activities (Holt-Lunstad et al. 2015, 2010) or network 

diversity (Ali et al. 2018) as indicators of social isolation.  
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Clinical study in Arkin Mental Health Care 

In this study 181 participants were included. These participants had been admitted in one of three 

outpatient clinics for geriatric psychiatry in Arkin Mental Health Care in Amsterdam, the Netherlands. 

Inclusions took place between September 2013 and February 2018. Because of varying availability of 

research assistants, the inclusion period was interrupted several times. For this reason, most patients 

could not be interviewed a second or a third time and as a result longitudinal analyses could not be 

performed. Longitudinal analyses could have shed more light on the effect of treatment for 

psychiatric disorders on the development of loneliness, and on the effect of loneliness on the results 

of treatment. Hopefully, these studies will be performed in the near future.  

Another point for discussion is the fact that patients were asked to participate in a loneliness study, 

which raises the possibility that lonely patients were more inclined to participate than non-lonely 

patients. We tried to avoid this by stimulating patients who did not feel lonely to participate in this 

study anyway. Since the prevalence of loneliness we found is comparable to that in NESDO and also 

to prevalence of loneliness in younger adults with schizophrenia, it might be indicative of the actual 

prevalence of loneliness in older psychiatric outpatients. 

We did not use structured interviews to make DSM-IV-TR-classifications. Rather, the diagnoses and 

classifications were determined in a multidisciplinary meeting. Although this could have led to 

misclassifications, this procedure is in accordance with daily practice. However, this might have 

played a role in the lack of associations between loneliness and DSM-IV-TR-classifications.  

Internal validity refers to the study measuring what it intended to measure (Grimes & Schultz 2002). 

We used validated and often-used questionnaires for the measurement of loneliness (De Jong 

Gierveld Loneliness Scale), depressive symptoms (15-item Geriatric Depression Scale), symptoms of 

anxiety (Hospital Anxiety and Depression Scale-Anxiety version), frailty (Tilburg Frailty Indicator), and 

cognitive functioning (Mini Mental State Examination). The research assistants were trained and 

supervised in the use of these questionnaires. Nevertheless, it is possible that due to different styles 

in interviewing, the consecutive research assistants varied in their information gathering, resulting in 

information bias (Grimes & Schulz 2002).    

 

Clinical implications 

The results from the clinical study in Arkin Mental Health Care and the NESDO/NESDA study have 

important clinical implications. One important result is that in the clinical study in Arkin Mental 

Health Care nearly all of the participants who scored lonely on the De Jong Gierveld Loneliness Scale 

answered the question “do you feel lonely?” affirmatively. This means that in daily clinical practice, 

asking older psychiatric patients whether they feel lonely is a relatively easy way to identify 

loneliness. The finding in the NESDO/NESDA study that loneliness can negatively influence 

depression treatment, especially in men, justifies adopting the assessment of loneliness into the 

guidelines for depression treatment. Additionally, partner status and living situation are significant 

indicators of social isolation that can influence depression treatment. Therefore, information about 

these social indicators should be gathered as well.  

An important question that arises with respect to clinical implications, is whether reduction of 

loneliness should be a goal in psychiatric treatment. After all, loneliness is not a psychiatric disorder. 
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However, when working from a bio-psycho-social perspective for diagnosis and treatment of disease, 

it follows that psychological and social factors cannot be disregarded. There is a similarity between 

diagnosing somatic consequences of psychiatric disorder and treatment, such as the metabolic 

syndrome, and psychological and social factors influencing psychiatric disorder and treatment, such 

as loneliness and social isolation. Both are equally potentially lethal (Holt-Lunstad et al. 2010; House 

et al. 1988). Interventions for diminishing loneliness and social isolation have been studied in a 

systematic review (Fakoya et al. 2020). The conclusion is that there is no standardized approach to 

loneliness. Rather, it is recommended that interventions are directed at the specific individual 

context, experience and risk factors, thus integrating different aspects in personalized treatment. For 

instance, when a person is suffering from emotional loneliness, in which a discrepancy exists 

between desired and actual amount of intimacy, an approach focused on extending the number of 

social relationships will not be effective. Interventions can be categorized based on living situation 

(community-dwelling versus institutionalized), context (group versus one-to-one), the use of 

technology, type of intervention such as counseling, activities or sports, or cognitive therapeutic 

interventions. Examples are computer and internet training (Choi et al. 2020), robot interventions 

(Chen et al. 2020), psychological therapies and exercise programs (Quan et al. 2019). Integration of 

some of these interventions in psychiatric treatment is conceivable, for instance group interventions 

in a day treatment program, or cognitive therapeutic interventions in a treatment for depression or 

personality disorder.  

 

Implications for public health 

The importance of addressing loneliness in public health has emerged in the past ten years. For 

instance, in the United Kingdom a minister for loneliness was appointed in 2018. In the Netherlands, 

the government stimulates and supports a cooperative effort of various organizations such as the 

Salvation Army and a national foundation for older adults to combat loneliness in local initiatives. 

The effects on loneliness and social isolation of the COVID-19 pandemic (Kotwal et al. 2020; Cudjoe 

et al. 2020) emphasize the importance of these efforts. Additionally, a recent publication in the 

Netherlands shows that loneliness is associated with higher costs in the use of general practitioners 

and mental health (Meisters et al. 2021).  

Public health efforts can be directed either at attenuating loneliness or at diminishing social isolation. 

Diminishing social isolation can be achieved by stimulating social interaction. The relevance of being 

part of a social group becomes apparent from The Social Network Index (Berkman & Syme 1979), 

which included four aspects of social relationships: marital status, contacts with close friends and 

relatives, religious membership and membership of a formal or informal social group. All four aspects 

were associated with mortality, emphasizing the importance of group membership. Furthermore, 

social participation appears to contribute to healthy ageing (Koutsogeorgou et al. 2014). Examples of 

the promotion of social activities include dinner projects and senior clubs organized by the Salvation 

Army, knitting clubs, physical activities in groups, and organizations for volunteer work.  

With respect to diminishing loneliness, it is important to distinguish between emotional and social 

loneliness. Because emotional loneliness occurs in people for whom the depth and intimacy of 

relationships is not satisfying, the possible interventions are different from those for social 

loneliness, in which the amount of social relationships is not enough. As a consequence, 
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interventions for social loneliness are comparable to those for social isolation, such as stimulation of 

participation in social groups. In contrast, interventions for emotional loneliness aim to deepen 

existing relationships or to stimulate the formation of friendships. Examples are ‘buddy projects’ and 

stimulation of the use of social technology such as (smart) phones and tablets (Ten Bruggencate et al. 

2019).  

 

Directions for further research 

Despite having answered most of our research questions, our studies have raised new ones as well. 

The meta-analysis showed that both loneliness and small social network size exert a small but 

significant effect on mortality. Because of the lack of studies that compare subjective (loneliness) 

directly with objective (social network size, or another objective measure of social isolation) aspects 

of social relationships, it is at this moment impossible to answer the question whether subjective or 

objective aspects of social relationships are more important in the higher mortality risk. This is why 

more longitudinal comparative studies need to be done. The results from our longitudinal study in 

NESDO show that neither loneliness nor social network size was associated with higher mortality. 

However, not having a partner was an important (objective) factor. Whether other factors that are 

more open to modification are important as well, remains to be investigated. Additionally, studies 

are needed that examine the effects on mortality of interventions aimed at diminishing loneliness 

and/or social isolation.   

One result from the clinical study in Arkin Mental Health Care was that loneliness is highly prevalent 

in older psychiatric patients. Unfortunately, studies on the effects of psychiatric treatment other than 

depression treatment on levels of loneliness and of loneliness on the results of psychiatric treatment 

are lacking. The findings that loneliness had a negative influence on the development of depressive 

symptoms in men and that other aspects of social network such as partner status and household size 

also influenced the course of depression in our NESDO/NESDA study justify the hypothesis that social 

relationships also influence the course of other psychiatric disorders. This remains an interesting 

subject for further study.   
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NEDERLANDSE SAMENVATTING (SUMMARY IN DUTCH) 

Eenzaamheid en sociale isolatie stijgen met de leeftijd. Uit eerder onderzoek is gebleken dat beide 

geassocieerd zijn met verhoogde morbiditeit en mortaliteit, hoewel de resultaten tegenstrijdig zijn 

met betrekking tot de vraag waardoor deze verhoogde morbiditeit en mortaliteit veroorzaakt 

worden. Zo blijkt uit sommige studies dat het de subjectieve ervaring van eenzaamheid is die het 

hogere mortaliteitsrisico veroorzaakt. Uit andere studies blijkt echter juist dat het de objectieve 

toestand van sociale isolatie is die verantwoordelijk is voor dit hogere risico. Ook lijkt het nog 

onduidelijk te zijn welke rol depressie hierin speelt.  

Het doel van dit proefschrift was om meer zicht te krijgen op de prevalentie van eenzaamheid en 

sociale isolatie en de associaties van beide met mortaliteit bij ouderen, en tevens de rol die depressie 

hierbij speelt te verduidelijken. Daarnaast probeerden we meer zicht te krijgen op de mogelijke 

mechanismen die een rol spelen in het verband tussen zowel eenzaamheid als sociale isolatie en 

mortaliteit. Verder wilden we bepaalde groepen ouderen identificeren die in het bijzonder kwetsbaar 

zijn voor eenzaamheid en/of sociale isolatie. 

Om dit te bereiken hebben wij verschillende methoden toegepast: een systematische review en 

meta-analyse; verschillende studies die gebruik hebben gemaakt van de data van de Nederlandse 

Studie naar Depressie bij Ouderen (NESDO; Comijs et al. 2011); een klinische studie bij Arkin 

Ouderen, waar we patiënten hebben geïncludeerd die aangemeld waren bij de ambulante teams. 

NESDO is een multi-site studie naar beloop en determinanten van depressie bij ouderen. Er werden 

voor deze studie 378 depressieve en 132 niet-depressieve ouderen geïncludeerd vanuit 

huisartsenpraktijken en GGZ-instellingen. Data van NESDO gebruikten wij voor vijf studies. Daarnaast 

maakt een studie tevens gebruik van data van de Nederlandse Studie naar Depressie en Angst 

(NESDA; Penninx et al. 2008). NESDA is een multi-site studie naar beloop en determinanten van 

depressie en angst bij volwassenen (18-65 jaar). 

De studie bij Arkin Ouderen is gestart in 2013 om eenzaamheid onder oudere psychiatrische cliënten 

te onderzoeken. Deze studie werd uitgevoerd op de locaties van de ambulante teams van Arkin 

Ouderen. De data hiervan werden gebruikt in een studie.  

In Hoofdstuk 2 beschrijven we de systematische review en meta-analyse. Deze studie liet zien dat 

zowel eenzaamheid als een kleiner sociaal netwerk geassocieerd zijn met een klein maar significant 

verhoogd mortaliteitsrisico bij ouderen. Dit verhoogde risico bleef aanwezig wanneer alleen studies 

geïncludeerd werden die controleerden voor een depressie-diagnose of de aanwezigheid van 

depressieve symptomen. Het verhoogde mortaliteitsrisico is dus onafhankelijk van depressie.  

In de hoofdstukken daarna hebben we mogelijke mechanismen onderzocht die een rol zouden 

kunnen spelen bij de verhoogde mortaliteit bij eenzaamheid en sociale isolatie. Hoofdstuk 3 

beschrijft de NESDO-studie naar het verband tussen eenzaamheid en de hypothalamus-hypofyse-

bijnier-as. Hoewel eerdere studies een verband lieten zien tussen eenzaamheid en een verhoogde 

‘Cortisol Awakening Response’, laten de resultaten van onze studie juist een verlaagde 

ochtendcortisol-output zien gedurende het eerste uur na het ontwaken bij eenzamen. De 

aanwezigheid van depressie maakte hierbij geen verschil. Dit verschil met eerdere studies zou 

kunnen komen doordat onze studie voor het eerst een dergelijke grote groep ouderen geïncludeerd 

heeft. De lagere cortisolwaarden zouden verklaard kunnen worden vanuit eerder onderzoek, waarin 
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al was aangetoond dat cortisolwaarden dalen met de leeftijd, maar ook vanuit onderzoek waaruit 

gebleken is dat chronische stress geassocieerd is met lagere ochtendcortisolwaardes. Verlaagde 

cortisolniveaus zijn beschreven als mogelijke oorzakelijke factor bij tal van aandoeningen, en zijn ook 

in verband gebracht met verhoogde mortaliteit.  

In Hoofdstuk 4 wordt het verband onderzocht tussen eenzaamheid en hart- en vaatziekten in de 

NESDO-populatie. De resultaten laten zien dat er alleen bij vrouwen een verband is tussen 

eenzaamheid en hart- en vaatziekten. Dit verband kan echter verklaard worden door de 

aanwezigheid van depressie; de conclusie is dus dat er geen verband aangetoond kan worden tussen 

eenzaamheid en cardiovasculaire aandoeningen. 

In Hoofdstuk 5 worden resultaten beschreven van het onderzoek in NESDO naar het verband tussen 

sociale netwerkgrootte en cortisol, en tevens het onderzoek naar het verband tussen zowel 

eenzaamheid als sociale isolatie en mortaliteit. Het eerste deel van dit onderzoek, naar het verband 

tussen sociale netwerkgrootte en cortisol, liet zien dat er geen verband is. In het tweede deel van dit 

onderzoek bleek zowel voor eenzaamheid als voor sociale isolatie dat er geen verband was met 

mortaliteit. Het lijkt erop dat met het ouder worden de verscheidenheid aan factoren die de 

mortaliteit beïnvloeden groter wordt, waardoor een enkele factor minder invloed heeft.  

In de hoofdstukken hierna wordt geprobeerd subgroepen van ouderen te identificeren die kwetsbaar 

zijn voor eenzaamheid en sociale isolatie. Hoofdstuk 6 beschrijft een NESDO-onderzoek naar het 

verband tussen ‘big five’ persoonlijkheidsfactoren en zowel eenzaamheid als sociale isolatie. Uit dit 

onderzoek bleek dat alleen bij vrouwen de persoonlijkheidsfactoren hoger neuroticisme en lagere 

extraversie geassocieerd waren met eenzaamheid, en dat lager altruïsme geassocieerd was met 

eenzaamheid bij zowel mannen als vrouwen. Er was geen invloed van depressie. In de niet-

depressieve groep was er een verband tussen lagere openheid en eenzaamheid, bij zowel mannen 

als vrouwen. De associaties werden niet beïnvloed door partnerstatus en er werd geen verband 

gevonden tussen persoonlijkheidsfactoren en sociale netwerkgrootte. De man-vrouwverschillen 

zouden verklaard kunnen worden door verschillen tussen mannen en vrouwen met betrekking tot de 

behoefte aan sociale contacten.  

In Hoofdstuk 7 wordt het onderzoek beschreven dat is uitgevoerd bij Arkin Ouderen tussen 

september 2013 en februari 2018. Interviews werden afgenomen bij patiënten die verwezen waren 

naar de ambulante teams van Arkin Ouderen. De resultaten laten zien dat de prevalentie van 

eenzaamheid bij oudere psychiatrische patiënten zeer hoog is (80%). Alleen bij vrouwen bleek de 

aanwezigheid van sociale contacten in meer netwerkdomeinen geassocieerd met minder 

eenzaamheid.   

Hoofdstuk 8 beschrijft de resultaten van een NESDO-studie naar de effecten van sociaal netwerk, 

sociale steun en eenzaamheid op het remissiepercentage en de verandering in ernstniveau van 

depressie. De enige significante voorspeller van non-remissie was de negatieve ervaring van 

inadequate sociale steun. In vergelijking hiermee waren er meer significante voorspellers van afname 

in ernst van de depressie, te weten: het hebben van een partner en het leven in een huishouden van 

drie of meer personen. Alleen bij mannen was eenzaamheid geassocieerd met een verminderde 

afname in ernst van de depressie. Of het aanpakken van deze sociale factoren bij de behandeling van 

en het voorkómen van terugval bij depressie leidt tot betere resultaten, moet nog verder onderzocht 

worden. 
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In Hoofdstuk 9 worden de bevindingen van deze onderzoeken, methodologische aspecten en de 

implicaties voor de klinische praktijk, volksgezondheid en verder onderzoek bediscussieerd.  

Methodologische aspecten 

Belangrijke beperkingen van de systematische review zijn de grote statistische heterogeniteit en de 

publicatie-bias van de netwerkstudies. Een andere beperking is de gekozen maat voor sociale isolatie, 

namelijk sociale netwerkgrootte. In de NESDO-studies werden geen verbanden gevonden tussen 

netwerkgrootte en cortisol, noch tussen netwerkgrootte en persoonlijkheidsfactoren. Het is mogelijk 

dat de resultaten anders zouden zijn wanneer een andere maat voor sociale isolatie was gekozen, 

zoals wel of niet alleen wonen, deelname aan sociale activiteiten of diversiteit van het netwerk. Een 

andere methodologische beperking van NESDO is dat we alleen gekeken hebben naar cross-

sectionele verbanden. Daarmee is geen oorzakelijk verband aan te tonen. Ook bleek dat de groep 

niet-depressieve eenzame ouderen erg klein was: vrijwel alle eenzamen waren tevens depressief. Dit 

roept de vraag op of eenzaamheid en depressie wel twee verschillende entiteiten zijn. Dit was echter 

al eerder onderzocht door Cacioppo et al. (2006), die vonden dat depressie en eenzaamheid elkaar 

wederzijds beïnvloedende separate constructen zijn.  

Methodologische beperkingen van het eenzaamheidsonderzoek bij Arkin Ouderen betreffen de 

onderbrekingen in de dataverzameling als gevolg van wisselingen van onderzoeksassistenten, het 

vaststellen van DSM-IV-TR classificaties zonder gestructureerde vragenlijsten te hanteren, en het feit 

dat we mogelijke deelnemers vroegen om te participeren in een eenzaamheidsonderzoek. De 

onderbrekingen in de dataverzameling leidden ertoe dat er te weinig vervolgmetingen zijn gedaan, 

waardoor het effect van eenzaamheid op de psychiatrische behandeling en het effect van de 

psychiatrische behandeling op de eenzaamheid helaas niet gemeten konden worden. Hopelijk zal dit 

onderzoek in de nabije toekomst wel kunnen plaatsvinden. Het niet gebruiken van gestructureerde 

vragenlijsten om een DSM-IV-TR-classificatie vast te stellen kan weliswaar geleid hebben tot 

verkeerde classificaties, echter dit weerspiegelt wel de dagelijkse gang van zaken in de klinische 

praktijk. Als laatste kan het feit dat we cliënten vroegen deel te nemen aan een 

eenzaamheidsonderzoek ertoe geleid hebben dat eenzamen meer geneigd waren deel te nemen. Dit 

probeerden wij echter te ondervangen door ook niet-eenzamen te stimuleren deel te nemen. 

Aangezien het gevonden percentage eenzame ouderen in psychiatrische behandeling overeen komt 

met dat van depressieve ouderen bij NESDO en tevens met dat van jongere volwassenen met 

schizofrenie, is het aannemelijk dat dit cijfer indicatief is voor de prevalentie van eenzaamheid bij 

oudere psychiatrische cliënten.  

Implicaties voor de klinische praktijk 

Een belangrijke klinische implicatie uit het onderzoek bij Arkin Ouderen vloeit voort uit het feit dat 

96% van de deelnemers die de vraag “voelt u zich eenzaam?” met “ja” beantwoordden, tevens hoog 

scoorden op de eenzaamheidsvragenlijst. Hieruit blijkt dat het stellen van deze vraag een 

gemakkelijke manier is om eenzaamheid bij ouderen vast te stellen. Een klinische implicatie die 

voortvloeit uit het NESDO/NESDA-onderzoek is dat het inventariseren van eenzaamheid en sociale 

situatie zouden moeten worden opgenomen in de behandelrichtlijnen voor depressie, aangezien 

deze factoren de behandelrespons bij depressiebehandeling kunnen beïnvloeden.  

De aanpak van eenzaamheid kan geïntegreerd worden in de psychiatrische behandeling, waarbij het 

van belang is dat deze aanpak individueel afgestemd moet zijn.  
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Implicaties voor de volksgezondheid 

Het belang van overheidsingrijpen voor de volksgezondheid wordt geïllustreerd door een recent 

onderzoek naar toename van kosten in de geestelijke gezondheid en huisartsenzorg als gevolg van 

eenzaamheid, en bijvoorbeeld de toename van eenzaamheid tijdens de COVID-19 pandemie. 

Voorbeelden van overheidsingrijpen zijn het faciliteren van maatjesprojecten en het stimuleren van 

gebruik van sociale technologie voor emotionele eenzaamheid en het stimuleren van sociale 

participatie voor het verminderen van sociale isolatie en sociale eenzaamheid.  

Richtingen voor toekomstig onderzoek 

Behalve antwoorden op de onderzoeksvragen, heeft dit proefschrift ook nieuwe vragen opgeleverd. 

Belangrijke vragen zijn bijvoorbeeld of interventies gericht op eenzaamheid en/of sociale isolatie 

effect hebben op het mortaliteitsrisico, en wat de longitudinale wederzijdse effecten van 

eenzaamheid, sociale situatie en psychiatrische behandeling zijn.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



175 
 

 

DANKWOORD (ACKNOWLEDGEMENTS) 

Dit proefschrift zou er niet zijn geweest als niet een aantal mensen mij op het spoor gezet hadden 

van het doen van promotieonderzoek. De eerste die een dergelijk zaadje geplant heeft is Richard 

Oude Voshaar, die mij herhaaldelijk vroeg wat het onderwerp van mijn promotieonderzoek was. 

Vervolgens besprak ik mijn verlangen naar het doen van onderzoek met Max Stek, die mij aanraadde 

om eerst eens met bestaande data een analyse te doen om te ervaren hoe ik dat zou vinden. Hij 

bracht mij in contact met Hannie Comijs, met wie ik een idee besprak voor het doen van onderzoek 

in NESDO. Zij was meteen zo enthousiast, dat we vrijwel direct een lijst van onderwerpen hadden om 

een heel boekje mee te vullen, en tevens een groepje promotoren en copromotoren.  

Dat ik het doen van onderzoek zo leuk zou vinden had ik niet geweten als Rien Van mij niet had 

gestimuleerd om te starten met een onderzoek bij Arkin Ouderen in 2011. Samen met Tjalling 

Holwerda startten we toen met het eenzaamheidsonderzoek bij Arkin. En het moeten doen van 

onderzoek was weer het gevolg van het feit dat Robert Schoevers eind 2009 besloot mij opleider 

ouderenpsychiatrie binnen Arkin te maken.  

Rien, jouw stimulans en de financiering van een onderzoeksdag vanuit de opleiding van Arkin 

maakten het voor mij mogelijk om onderzoek te doen. Heel hartelijk dank hiervoor! 

Ook grote dank ben ik verschuldigd aan mijn copromotoren en promotoren: Hannie  Comijs, Tjalling 

Holwerda, Max Stek en Jack Dekker. Hannie, jouw begeleiding en enthousiasme waren altijd voor mij 

beschikbaar. We leerden elkaar kennen op een congres van de AAGP in San Diego in 2008, waar we 

details over onze privélevens uitwisselden aan de rand van het zwembad op kleine afstand van een 

groep brandweermannen; vanaf 2014 mocht ik jou ook professioneel leren kennen als een zeer 

ervaren, kundige en betrouwbare wetenschapper. Ik ben zo blij en dankbaar dat je, ook nog na je 

pensionering, mij hebt begeleid! 

Tjalling, wij kennen elkaar ook al lange tijd, eerst toen ik korte tijd jouw supervisor was tijdens je 

opleiding, later als collega’s toen we samen het eenzaamheidsonderzoek opzetten en jij een aantal 

jaren bij Arkin Ouderen werkte als ouderenpsychiater. Jouw ervaring in het doen van onderzoek naar 

eenzaamheid heeft mij enorm geholpen. Dankjewel voor je enthousiasme, benaderbaarheid en 

bereidheid om mee te denken. 

Max, wij ontmoetten elkaar in Suriname tijdens een congres, en leerden elkaar wat beter kennen 

toen ik lid werd van het bestuur van de afdeling ouderenpsychiatrie van de NVvP. Ik ben dankbaar 

dat jij met jouw ervaring in de ouderenpsychiatrie en onderzoek mij hebt willen begeleiden, en ook 

dat je zo’n groot geloof in mijn kunnen had. Ook jij bent mij blijven begeleiden ondanks je emeritaat 

en ondanks je gezondheidsproblemen de laatste maanden. Ik hoop dat je zult herstellen en nog lang 

kunt genieten van het leven na het pensioen. 

Jack, ondanks dat wij elkaar nog niet kenden reageerde jij direct enthousiast toen ik jou vroeg of je 

mijn promotor wilde zijn. Jouw kritische vragen en je ervaring met name met het doen van meta-

analyses, hebben mij steeds verder geholpen. Dank voor je inzet, begeleiding en je geloof in mij.  

Alle deelnemers aan NESDO en NESDA en aan het eenzaamheidsonderzoek bij Arkin Ouderen wil ik 

ook graag bedanken. Zonder uw deelname zou onderzoek niet mogelijk zijn geweest.  
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De beoordelingscommissie wil ik heel hartelijk danken voor hun onmiddellijke bereidheid en de tijd 

die zij namen om dit proefschrift te beoordelen. 

Robert Schoevers, jou wil ik graag bedanken voor het vertrouwen dat je in mij stelde toen ik opleider 

voor het aandachtsgebied ouderenpsychiatrie binnen Arkin mocht worden. De combinatie van 

patiëntenzorg, onderwijs, opleiding en onderzoek hebben mijn werk in de aflopen jaren leuk en 

afwisselend gemaakt.  

Graag wil ik ook alle co-auteurs bedanken voor de samenwerking: Didi Rhebergen, Annette 

Hegeman, Roos van der Mast, Lisette Koorevaar, Rob van den Brink, Richard Oude Voshaar, Paul 

Naarding. Het is fijn en inspirerend om met zulke ervaren onderzoekers aan een project te werken.  

Jaap Peen wil ik speciaal bedanken. Jouw kennis op het gebied van de statistiek en niet te vergeten je 

laptop met daarop het CMA-programma voor het doen van meta-analyses zijn voor mij onmisbaar 

geweest. Wat fijn dat ik altijd langs mocht komen.  

Angelique Vergeer en Tessa de Jong van de bibliotheek van Arkin, jullie wil ik bedanken voor het 

altijd snel toesturen van de vele artikelen die ik bij jullie opgevraagd heb.   

Caroline Planting van de bibliotheek in het Amsterdam UMC, locatie VUMC wil ik bedanken voor het 

helpen met zoeken in PubMed. 

Ook ben ik dank verschuldigd aan de onderzoeksassistenten van het eenzaamheidsonderzoek binnen 

Arkin Ouderen: Angelique Geurts, Anouk van Densingen, Marieke Weiss, Milou Wattel. Speciale dank 

aan Hanna Kuipers, die ook meeschreef aan het artikel over het eenzaamheidsonderzoek.  

Ik wil ook graag het team van Arkin Ouderen Noord bedanken: Elsje Bilbija, Co Dekker, Ferry 

Hoedeman, Shirley Paton, Albertine Scheltema Beduin, Danielle Schoonbrood, Gulten Topdemir, 

Ineke Verweij, de stagiaires en de aiossen, en de collega’s die voorheen in ons team zaten. En ook 

mijn overige collega-ouderenpsychiaters/geriaters: Christel Appelman, Leny van Dalen, Foka Eekhof, 

Hans Hoenderdos, Clara Kurniawan, Anje Vuijk. Wat fijn dat jullie (bijna altijd) begrepen dat ik op 

maandag echt niet bereikbaar kon zijn voor de patiëntenzorg. En wat ben ik blij om in zo’n leuk team 

te werken! 

Mignon Hoogenraad (en voorheen Jan Drost) en Foka Eekhof, onze directie: bedankt voor jullie 

support! Ik ben blij dat we samen op zoek gaan naar manieren om bij Arkin Ouderen onderzoek te 

kunnen blijven doen. 

De medewerkers van de zorgadministratie bij Arkin Ouderen: bedankt voor het jarenlang toevoegen 

van de informatie over het eenzaamheidsonderzoek aan de intakemappen (ook toen het onderzoek 

allang gestopt was..). 

Alle aiossen bij Arkin Ouderen: bedankt dat jullie mij scherp houden en inspireren.  

Ook nu dit proefschrift klaar is, wil ik graag onderzoek blijven doen. Wat fijn dat dit voorlopig kan 

binnen Arkin Ouderen. Nico van Langen, Leny van Dalen, Ineke Verweij en Veronique Snelders: 

bedankt dat we samen aan het onderzoek in de ouderenkliniek kunnen werken. 

Mijn paranimfen en beste vriendinnen, Hedy Braam en Annelies Kakebeeke: ik ken jullie al zo lang! 

Wat fijn dat jullie mij ook nu bij willen staan, zoals jullie eigenlijk mijn hele leven al gedaan hebben.   
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Wat is het toch jammer dat Tini Booij, mijn moeder, hier niet bij heeft kunnen zijn. Mam, ik zie je nog 

zo zitten ‘Vestdijken’ in de schaduw op de camping in Frankrijk. Jarenlang zat je te schrijven aan je 

proefschrift, dat helaas nooit die status bereikt heeft. Je bent er al zestien jaar niet meer, maar wat 

zou je trots op mij zijn geweest (maar dat was je toch wel).  

Het doen van onderzoek en het schrijven aan mijn proefschrift voelden voor mij als een soort van 

vakantie van het dagelijkse klinische werk. Ik heb nooit het gevoel gehad dat dit in de weg stond om 

van de andere mooie dingen in het leven te genieten: muziek, film, theater, literatuur, spelletjes 

doen, lekker eten en de liefde, met de mensen die er het meest toe doen: Robbert, Lennart en 

Jonathan, jullie zijn het allerbelangrijkste in mijn leven. 
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