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Summary 
 
Importance: When aiming to unravel the heterogeneity of depression research 
focusses on biologically defined subtypes of depression. Relatively little attention is 
paid to social markers for depression such as loneliness. 
 
Objectives: This study aims to ascertain whether experienced loneliness is a social 
marker for the onset, recurrence and chronicity of depression in older adults and 
whether an increase in loneliness over time has a longitudinal association with an 
increase in depressive symptoms. 
 
Methods, setting and participants: A population based cohort study among 3107 
older adults aged 55 – 85 (LASA-study) with 19-years of follow up. Logistic regression 
analyses (N=3056) and Generalized Estimating Equations (N=3064) were performed. 
 
Measures and statistics: Loneliness was assessed with the De Jong Gierveld Loneliness 
Scale. Depression was assessed with the Center for Epidemiologic Studies Depression 
Scale (CES-D). During a period of 19 years loneliness and depression were assessed 
in seven waves. Odds ratios and regression coefficients were calculated. 
 
Results: In non-depressed older adults loneliness was associated with a higher risk 
of developing depression in the follow up period. In already depressed older adults 
loneliness was not associated with higher recurrence and chronicity. Conversely 
separate analyses showed that depression was not associated with onset, recurrence 
and chronicity of loneliness. Generalized Estimating Equations analyses showed that 
an increase on the loneliness scale was associated with an increase on the depression 
scale and vice versa over a period of 19 years. The increase in loneliness symptoms 
as a consequence of an increase in depression was stronger in women. 
 
Conclusions and relevance: In late life loneliness is associated with the onset of 
depression but not vice versa. Loneliness is not associated with higher recurrence 
or chronicity. Over time, an increase in loneliness is associated with an increase 
in depressive symptoms and vice versa. These results indicate that loneliness has 
an etiologic role in the onset of depression and that loneliness and depression are 
possibly engaged in a double feedback loop strengthening each other. This indicates 
that loneliness is an important social marker for onset of depression. Further research 
is important to investigate whether a possible subtype of depression (‘lonely 
depression’) exists.
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Introduction 
 
Depression is a highly prevalent disorder, adversely affecting health, social relationships, 
employment status and cognitive performance. Depression also increases mortality risk, 
largely through cardiac mortality and suicide affecting both younger and older adults 
(1-4). There is substantial variation between individuals in terms of non-recovery and 
recurrence, possibly due to heterogeneity of the current depression concept with a 
variety of pathophysiological mechanisms that may be involved in (the development 
of) this disorder. Current treatments do not take this heterogeneity into account and are 
mainly aimed at the whole group of depressive disorders. 
Decades of intensive research has found mounting evidence of dysregulated contributing 
biological factors such as growth factors, pro-inflammatory cytokines, altered endocrine 
factors and metabolic dysregulation associated with depression (5,6). Blood markers have 
been used to define ‘metabolic and inflammatory depression’. The concept of ‘vascular 
depression’ was based on the hypothesis that cerebrovascular disease may predispose, 
precipitate or perpetuate some geriatric depressive syndromes. Other neuroimaging and 
genetic parameters have also been used to define depression subtypes (7-9). In contrast 
studies on social markers such as loneliness and their associations with depression are 
relatively scarce, even though they may also explain a substantial part of the variance of 
depressive disorders. 
Loneliness has traditionally been defined as a subjectively experienced aversive 
emotional state related to a person’s perception of unfulfilled intimate and social needs 
(10). Weiss elaborated this further suggesting that loneliness occurs through absence or 
loss of a reliable attachment and through isolation and lack of social integration (11). 
Most studies found that women report loneliness more commonly than men. It has been 
suggested that this is due to the fact that women reach a higher age, have a greater 
likelihood to become widowed and have a higher prevalence of depression. On the other 
hand, men may be less likely to express feelings of loneliness than women (12). 
Available research on the link between loneliness and depression shows that insight 
into similarities and differences in cause and consequences of these conditions is still 
imperfect. Longitudinal studies that have addressed the temporal direction of the 
association between loneliness and depression have only used a single question to 
define loneliness, and studies with a reliable loneliness scale were cross-sectional or 
only had a short follow-up time (maximum 1 year). Furthermore gender differences 
were not studied (12). In order to improve our understanding of the interplay and 
possible overlap between these conditions it is necessary to identify whether loneliness 
is associated with depression onset, recurrence and chronicity and whether there are 
indications that an increase in loneliness symptoms is associated with an increase in 
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depression symptoms in time and vice versa. Factors that may also contribute to the 
development and chronicity of depression such as sex, age, educational level, marital 
status, social network size, anxiety disorders, medical disorders, cognitive functioning 
and functional limitations (13-15) need to be taken into account as they may also affect 
the association between loneliness and depression. 
To our knowledge, only few studies have examined whether loneliness is a prognostic 
factor of depression incidence, recurrence and chronicity and whether an increase 
in loneliness symptoms is associated with an increase in depression symptoms over 
time. This requires studies covering a long time period in a large number of subjects 
with repeated measurements of both loneliness and depression in order to be able to 
investigate the longitudinal patterns and possible reciprocal effects as both conditions 
may be associated with long term effects. The Longitudinal Aging Study Amsterdam 
(LASA) has followed more than 3000 participants over a maximum of 19 years at a 
maximum, with repeated measurements of loneliness and depression in three-year 
intervals, which makes it highly suitable for this task. Therefore, the aims of the present 
study were to examine whether loneliness is associated with 1) the onset of depression 
across 19 year follow-up in depression free older persons at baseline, 2) recurrence or 
chronicity in older persons already depressed at baseline across 19-years follow-up 3) 
whether an increase in loneliness symptoms is longitudinally associated with an increase 
in depressive symptoms and vice versa at each subsequent follow-up measurement 4) 
whether sex differences affect these associations. 

Methods 

Participants and procedure 
Participants were older adults from the Longitudinal Aging Study Amsterdam (LASA), 
a prospective study in the Dutch general population, based on a sample born 1908-1937, 
aged 55-85, in three representative geographic regions with 11 municipal registries in The 
Netherlands. The cohort has an initial oversampling of older people and men. The 
original Living Arrangements and Social Networks study was recruited in 1992 with an 
initial response rate of 62% (N = 3805). On average 11 months after the first recruitment 
the participants were approached for the first LASA cycle (1992-1993) with 3677 
surviving participants. Of the survivors, 3107 participated yielding a response rate for 
the first LASA cycle of 85%. Nonresponse was related to age (p < 0.001) but not to sex. 
For our study we were able to study 3056 participants in the logistic regression analyses 
and 3064 in the GEE. Examinations consisted of an interview which was performed by 
trained interviewers at home. Every three years the participants underwent the same 
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re-examination. In total six reexaminations were performed. Details on data collection 
procedures have been described elsewhere (16). The study was approved by the Medical 
Ethics Committee of the VU University Medical Centre, Amsterdam. Informed consent 
was obtained from all respondents. 
 
Assessment of loneliness and depression 
Loneliness was assessed with the De Jong Gierveld Loneliness Scale which has been 
shown to be an internally consistent scale. The cut-off score for this 11 item loneliness 
scale with scores ranging from 0 to 11 is ≥ 3. Six of the items are formulated negatively 
and five are formulated positively. The questions are based on a concept of loneliness of 
the so called cognitive theoretical approach in which loneliness is seen as a subjective 
experience and not directly related to situational factors. Thus the importance of social 
perceptions and evaluations of one’s personal relationships is emphasized. (17,18). 
Depression was assessed with the Centre for Epidemiologic Studies Depression Scale 
(CESD), a 20 item scale originally developed to measure depression in the community 
with a high sensitivity and specificity as well as good psychometric properties in different 
populations including physically ill and older persons. Participants were asked about 
depressive symptoms. Items were scored on a four-point scale. The values were reversed 
for the positive affect items. The psychometric properties have been found to be good in 
older populations. 
The CES-D (range 0-60) has a standard cut-off of ≥16 for depressive symptoms and ≥ 24 
for a severe level of depressive symptoms or diagnosis of a major depressive episode (19-
22). Although scoring above this cut-off not necessarily implies a depressive disorder, a 
score of ≥ 16 on the CES-D is recognised as clinically relevant depression and will be used 
in this study (19). Onset of depression was defined as having no depression at baseline 
(score < 16), but having a score ≥ 16 after 3 or 6 or 9 or 13 or 16 or 19 years of follow-up. 
Recurrence or chronicity of depression was defined as having a score ≥ 16 at baseline and 
on at least one of the follow-up assessments. 
 
Assessment of co-variates 
The following socio-demographic variables were assessed: age, sex, marital status 
(married, never married, divorced or widowed), educational level (the number of years 
of education completed) and relocation (removal in the last year). 
Network size was assessed with a domain specific approach with the seven following 
domains: household members, children and their partners, other relatives, neighbours, 
colleagues from work (including voluntary work) or school, members of organizations, 
and other non-kin, including friends. The number of frequent and important contacts 
was counted. The definition of frequent and important was left to the respondent. The 
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partner, if there was one, was included in the network. Only persons above the age of 18 
were included. The age of 18 and above was chosen to exclude young children who are 
often not part of the support potential of the participant. The number of persons (with 
a minimum of 0 and a maximum of 80) was taken as the size of the total network (23). 
The number of chronic diseases was assessed by self-report. The following diseases 
were assessed: pulmonary diseases, heart disease, peripheral artery disease, diabetes, 
cerebrovascular disease, osteoarthritis, rheumatoid arthritis, cancer and a category of 
remaining diseases and conditions such as hypertension, kidney and thyroid disease 
and epilepsy. Self-assessment of chronic diseases has been shown to be accurate in the 
general population (24). 
Anxiety was measured by the Hospital Anxiety Depression Scale (HADS-anxiety 
subscale) which has a standard cut-off of > 7 for anxiety caseness (25). General cognitive 
functioning was measured by the Mini Mental State Examination (MMSE) (26). Functional 
limitations and activities of daily living were assessed using three questions of the OECD 
disability questionnaire. The three self-report item are the following: ability to walk up 
and down a 15 step staircase without stopping, use of private or public transportation, 
and cut own toenails. Answers on each item are codes as 0: can be performed without 
difficulty, 1: can be performed with difficulty, 2: can only be performed with help, 3: 
cannot be performed at all Based on the results of pilot studies these items were shown 
to constitute the best scale out of a set of nine items (27,28). 
All co-variates other than sex and educational level are assessed at all measurements. 
 
Statistical analysis 
Baseline characteristics were compared between participants with and without 
depression and with and without loneliness using Chi2 and t-statistics. 
Logistic regression analyses were performed in participants without baseline depression 
to test whether loneliness at baseline predicts depression onset. Similarly, in subjects 
with baseline depression it was determined whether loneliness at baseline predicted 
recurrence or chronicity, defined as being depressed on at least one of the follow-up 
assessments. Also the reverse associations between baseline depression (in both lonely 
and not lonely participants) and the subsequent development of loneliness or the 
recurrence / chronicity of loneliness were assessed. Odds ratios (ORs) were calculated 
and analyses were adjusted for demographic variables, network size, chronic diseases, 
anxiety, general cognitive functioning and functional limitations. An interaction between 
loneliness and gender was calculated to assess possible sex differences. 
The longitudinal association between loneliness and depression at all measurements 
of the study was studied using Generalized Estimating Equations (GEE). In order to 
study the longitudinal association between loneliness and depression two consecutive 
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measurements of loneliness and depression were considered to contribute to the analyses. 
Participants with consecutive measurements were calculated. Because the CES-D scale 
is skewed the longitudinal analyses were performed using a logarithmic transformation 
of the scale score plus 1 for the continuous variable. The variable time since baseline was 
included in all models in order to test the influence of time on depression. Regression 
coefficients were reported for the longitudinal association between loneliness at time tx 
and depression at time tx+1. Also, the reverse relationship (depression at tx and loneliness 
at tx+1) was assessed. In order to assess whether the loneliness – depression associations 
differed for men and women the interaction between loneliness and gender was tested 
in both the unadjusted and adjusted model. 
 
 
Results 

Onset and persistence of depression 
Table 1 shows baseline characteristics for persons without and with depression at 
baseline. Due to baseline item non-response on the CES-D, 51 (1.6%) were lost, leaving 
a baseline sample of 3056 participants. The sample included in this study consisted of 
2608 nondepressed and 448 depressed participants. Participants with depression were 
older, were more often female, had less education and were more often widowed. Also 
depressed participants were more lonely, had a smaller network size, more chronic 
diseases and more anxiety disorders. General cognitive functioning was worse in 
depressed participants. Depressed participants also reported more functional disabilities. 
 
Of the non-depressed participants with loneliness (N=635) at baseline 28% (N=178) 
had developed depression on one or more time points compared to 18.9% (N=368) in 
participants non-depressed without loneliness (N=1943). Table 2 (left panel) describes 
Odds Ratios from the results of logistic regression models assessing the association 
between loneliness and onset of depression in non-depressed participants at baseline, 
unadjusted and adjusted for sociodemoghraphic variables, network size, chronic diseases, 
anxiety disorders, cognitive functioning and functional limitations. No interactions were 
found between loneliness and gender indicating that this association was similar for men 
and women. 
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Table 1. Baseline characteristics for persons without and with depression at baseline 
 No depression Depression p 
Characteristic  N=2608  N=448 
Sociodemographics 
-age (mean, years)  70.29 72.73 

 
<0.001 

-sex  male  1315 (50.4) 163 (36.4) <0.001 
  female   1293 (49.6) 285 (63.6) 
-educational level (mean, years)  8.87  8.13  <0.001  
-marital status  not married  142 (5.4) 38 (8.5)  <0.01  
    married    1732 (66.4) 189 (42.2) <0.001 
    divorced  122 (4.7) 37 (8.3)  <0.002 
    widowed  612 (23.5) 184 (41.1) <0.001 
-relocation in previous year    94 (3.6)  24 (5.4)  .17 
 Loneliness and network-loneliness  635 (24.3) 304 (69.6)
  <0.001 
-network size   

14.22 11.53 <0.001 

Chronic diseases 
-pulmonary disease 267 (10.2) 88 (19.6) <0.001 
-heart disease   484 (18.6) 113 (25.2) <0.001 
-peripheral artery disease 227 (8.7) 70 (15.6) <0.001 
-diabetes   190 (7.3) 49 (10.9) <0.001 
-cerebrovascular disease 126 (4.8) 47 (10.5) <0.001 
-osteoarthritis   806 (30.9) 189 (42.2) <0.001 
-rheumatoid arthritis 151 (5.8) 55 (12.3) <0.001 
-cancer    221 (8.5) 61 (13.6) <0.001 
-other diseases   827 (31.7) 194 (43.3) <0.001 
-number of chronic diseases  
  Mean   1.30  1.96 <0.001 
  0      729 (28.0) 59 (13.3) 
  1      926 (35.5) 121 (27.0) 
  2      560 (21.5) 121 (27.0) 
  3      265 (10.2) 91 (20.3) 
  4      90 (3.5)  38 (8.5) 
  5      26 (1.0)  10 (2.2) 
  6      8 (0.3)  4 (0.9) 
 7      1  (0.0)  1 (0.2) 
Other (psychiatric) 
-anxiety disorders    70 (2.7) 180 (40.2) <0.001 
Cognitive 
-MMSE        

27.09 25.82 <0.001 

 Functional limitations         <0.001 
-OECD  no difficulties    1649 (63.2) 138 (30.8) 
  2 without difficulty    482  (18.5) 95 (21.2) 
  1 without difficulty    262  (10.0) 88 (19.6)  
  All with difficulty   191 (7.3)  121 (27.0)

Chi2 tests for dichotomous and categorical variables and independent t tests for continuous 
variables 
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Table 2. Associations between loneliness and onset or recurrence and chronicity of depression over 
19 years 

Loneliness and onset of 
depression in persons not 
depressed at baseline (N=2608)  

Loneliness and recurrence or 
chronicity of persons depressed 
at baseline (N=448)

 
Loneliness       

OR          p   OR  
 

p 

Loneliness (unadjusted) 3.24 (2.25 – 4.66) <0.001  3.10 (0.67 – 14.33) 0.15  
Adjusted for age, sex, 
educational level, 

2.40 (1.59 – 3.63) <0.001  1.75 (0.32 – 9.68) 0.52 

relocation network size 2.32 (1.53 – 3.52) <0.001  1.48 (0.26 – 8.56) 0.66 
chronic diseases 2.27 (1.49 – 3.61) <0.001   1.47 (0.25 – 8.50) 0.67 
anxiety disorders 1.83 (1.18 – 2.83) <0.007  0.71 (0.09 – 5.70) 0.75  
cognitive functioning 1.84 (1.19 – 2.86) <0.006    0.82 (0.10 – 6.91) 0.86  
functional limitations 1.77 (1.14 – 2.75) <0.01   0.78 (0.09 – 6.41) 0.78 

 
Recurrence or chronicity of depression was assessed in persons depressed at baseline 
(N=448). We found no higher risk on recurrence or chronicity in lonely participants 
compared to not-lonely participants with depression at baseline. Odds Ratios of 
recurrence or chronicity of depression in not-lonely and lonely participants at baseline 
are presented in Table 2 (right panel). 
Separate analyses showed that depression was associated with the onset of loneliness in 
participants who were not lonely at baseline, however after adjustment for demographic 
variables no association was found. No association was found between depression and 
recurrence or chronicity of loneliness in lonely participants (results not shown). 
 
Longitudinal association between loneliness and depression 
The number of lonely and depressed participants at the different time points is described 
in table 3. 
 
Table 3. Participants with loneliness and depressions at various time points (t1 to t7) 

Loneliness Depression
N (%) N (%)

t 1  939 (30.7)  448 (14.7) 
t 2  790 (34.7)  329 (14.4) 
t 3  647 (34.7)  318 (17.1) 
t 4  522 (35.6)  246 (16.8) 
t 5  368 (35.2)  168 (16.1) 
t 6  276 (34.1)  124 (14.9) 
t 7  235 (38.3)  118 (19.2) 
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Participants with two subsequent measurement points: In a sample of 3064 participants 
the percentage of the number of consecutive measurements (varying from two to seven) 
were as follows: 1029 (33.6%) with two consecutive measurements, 396 (12.9%) with three 
consecutive measurements, 275 (9.0%) with four consecutive measurements, 196 (6.4%) 
with five consecutive measurements and 521 (17.0) with six consecutive measurements. 
570 (18.6%) participants had one measurement and 77 (2.5%) had no measurements and 
could therefore not be included in the analyses. 
There was a significant longitudinal association between loneliness at tx and depression 
at tx+1. Results are shown in table 4. 
 
Table 4 Results of GEE: longitudinal association between loneliness (tx) and depression (tx+1). 

     CES-D continuous   CES-D dichotomous 
Variables   B SE p  OR (95% CI) p 
Loneliness 0.51 0.01 <0.001  3.24 (2.98 – 3.53) <0.001 

Time   0.02 0.004 <0.001  1.03 (1.00 – 1.06) 0.02 

Adjustment for sex, age, 
educational level, marital status, 
relocation

0.47 0.01 <0.001  2.99 (2.74 – 3.26) <0.001 

Adjustment for network size 0.46 0.01 <0.001  2.98 (2.72 – 3.27)  
 

<0.001 

Adjustment for chronic diseases 0.43 0.01 <0.001  2.96 (2.70 – 3.25)  
 

<0.001 

Adjustment for anxiety 0.22 0.009 <0.001 2.03 (1.84 – 2.24) <0.001 

Adjustment for cognitive 
functioning

0.22 0.009 <0.001  2.03 (1.84 – 2.24) <0.001 

Adjustment for functional 
limitations 

0.21 0.009 <0.001  2.02 (1.83 – 2.22) <0.001 

Continuous CES-D score (ln) and dichotomous CES-D score (<16/> or -16) unadjusted and after 
successive adjustment for sex, age, educational level, relocation, network size, chronic diseases, 
anxiety, cognitive functioning and functional limitations. The analyses in which the CES-D score 
was treated as a continuous variable were performed after logarithmic transformation of the scale 
score.

The regression coefficients in Table 4 demonstrate that an increase in loneliness on 
the loneliness score at measurement tx with one unit is associated with an increase 
in CES-D score of 23 % (e 0.21 = 1.23) at the next measurement tx+1 (i.e. three years 
later). Table 4 shows that depression scores increase over time (B = 0.02). Treating the 
CES-D scores over time as a dichotomous variable yielded essentially the same results. 
Adjustment for demographical variables (sex, age, educational level, marital status and 
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relocation) slightly reduced the regression coefficient for the longitudinal association 
between loneliness and depression. This also applies for network size, chronic diseases, 
cognitive functioning and functional limitations. When adjusting for anxiety there was a 
decrease in the regression coefficient. This indicates that anxiety may partly explain the 
longitudinal association between loneliness and depression. However, after adjustment 
for all co-variates there remained a strong longitudinal association between loneliness 
and depression with an increase in loneliness symptoms associated with an increase in 
depression symptoms at the subsequent measurements in time. 
We found a significant interaction with gender (with loneliness as a continuous variable), 
also after four steps of adjustment and adding anxiety disorders to the analyses (p=.02). 
This interaction remained when adding the last steps (cognitive functioning and 
functional limitations) to the model (p=.02). We found no interaction with gender in the 
dichotomous model. However, when analysing men and women separately we found 
no significant differences between men and women (men: B = 0.21, SE = 0.02, OR = 1.92 
(1.61 – 2.29), p < 0.001; women: B = 0.20, SE = 0.01, OR = 2.06 (1.84 – 2.31), p < 0.001 after 
adjustment for all variables). 
 
Separate analysis showed that there was also an association between depression 
and loneliness in the opposite direction, showing that an increase in depression at 
measurement tx is associated with an increase in loneliness at tx+1 of 26% (e 0.23 = 1.26). 
Results are shown in table 5. 
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Table 5 Results of GEE: longitudinal association between depression (tx) and loneliness (tx+1). 
Continuous De Jong Gierveld score (ln) and dichotomous loneliness (>2) unadjusted and after 
successive adjustment for sex, age, educational level, removal, network size, chronic diseases, 
anxiety, cognitive functioning, and functional limitations (N=3064) 

De Jong Gierveld continuous De Jong Gierveld dichotomous 
Variables B SE p OR (95% CI) p 
Depression 0.36 0.009 <0.001  2.38 (2.25-2.52)  <0.001 
Time -0.16 0.004 <0.001  1.02 (1.00 – 1.03)  .13 
Adjustment for sex, age, 
educational level, marital status, 
removal 

0.32 0.009 <0.001  2.21 (2.09 – 2.34)  <0.001 

Adjustment for network size 0.30 0.009 <0.001  2.20 (2.07 – 2.33)  <0.001 
Adjustment for chronic diseases 0.30 0..009 <0.001  2.18 (2.06 – 2.32)  <0.001 
Adjustment for anxiety  0.24 0.01 <0.001  1.92 (1.79 – 2.06)  <0.001 
Adjustment for cognitive 
functioning

0.24 0.01 <0.001  1.91 (1.78 – 2.05)  <0.001 

Adjustment for functional 
limitations 

0.23 0.01 <0.001  1.89 (1.76 – 2.03)  <0.001 

Continuous loneliness score and dichotomous loneliness score (<3/>or -3) unadjusted and after 
successive adjustment for sex, age, educational level, relocation, network size, chronic diseases, 
anxiety, cognitive functioning and functional limitations. The analyses in which the loneliness score 
was treated as a continuous variable were performed after logarithmic transformation of the scale 
score. 

 
We found a significant interaction between depression and gender in the continuous 
model. After adjustment for all the variables we found a strong interaction of p = 0.007. 
After analysing men and women separately we found that in both men and women an 
increase in depression score was associated with an increase in loneliness score and that 
this increase was significantly stronger in women (men: B = 0.21, SE = 0.02, OR = 1.75 
(1.57 – 1.93), p < 0.001; women: B = 0.25, SE = 0.01, OR = 2.44 (2.19 – 2.72), p < 0.001 after 
adjustment for the different variables). 
 

Discussion 

Main findings 
In this large community based study on more than 3000 older adults, we examined 
the relationship between loneliness and depression and analysed whether loneliness 
is associated with the onset, recurrence and chronicity of depression and whether 
a an increase in loneliness symptoms is longitudinally associated with an increase 
in depressive symptoms. We found that loneliness is associated with the onset of 
depression and that an increase on the loneliness scale is associated with an increase 
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on the depression scale during a period of 19 years of follow-up. Despite high rates of 
loneliness in depressive participants no higher recurrence and chronicity rates were 
found in our study as a consequence of loneliness compared to nondepressed older 
adults. We didn’t find an association between depression and (the onset, recurrence and 
chronicity of) loneliness but found that an increase on the depression scale is associated 
with an increase on the loneliness scale which was more pronounced in women. No 
significant differences between men and women were found. Considering our results 
we conclude that loneliness has an etiologic role in the onset of depression but not in its 
recurrence and chronicity and that loneliness and depression are possibly engaged in a 
double feedback loop (with loneliness increasing depression and depression increasing 
loneliness and so forth) strengthening each other, herewith indicating that loneliness is 
an important social marker for depression. 
 
Comparison with findings in the literature 
To our knowledge this is the first study with such an extensive follow up time of 19 
years including a large number of participants that ascertains longitudinal associations 
between loneliness and onset of depression. Moreover this association is not explained by 
other factors potentially associated with depression such as socio-demographical factors, 
network size, chronic medical conditions, anxiety disorders, cognitive functioning and 
functional limitations. There have been a number of studies that have examined whether 
loneliness is a risk factor for depression, however these studies were either cross-sectional 
or with a limited follow up or with limited measurements at follow-up, or included only 
men or investigated loneliness with a single question, i.e. without a loneliness scale (29-
33). As suggested before, these studies indicate an association between loneliness and 
depression but because of their design they were not able to determine whether loneliness 
causes depression or vice versa or whether loneliness might be a part of depression (12). 
Our results are in line with a study with both cross-sectional and longitudinal results 
which found that loneliness was associated with more depressive symptoms and that 
loneliness and depressive symptomatology showed reciprocal influences over time 
(34). This is supporting a hypothesis that loneliness leads to depression which in turn 
leads to more loneliness, and leading again to more depression. Jaremka et al. found 
in two longitudinal samples of cancer survivors and older adults caring for a spouse 
with dementia that loneliness is a risk factor for the development of depression, pain 
and fatigue symptoms. In demonstrating that loneliness predicted changes in symptom 
cluster levels the authors state that this is a first step in establishing a causal pathway 
between loneliness, depression, pain and fatigue (35). It is suggested that loneliness 
enhances the risk for immune dysregulation and with this the risk for depression, pain 
and fatigue, especially in cancer survivors (36). These findings have been discovered 
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mainly in a hospital population. With our study we add evidence for a causal association 
between loneliness and depression in community based older adults. The fact that we 
found that loneliness had no association with recurrence and chronicity of depression is 
in line with earlier findings that the depressogenic effect of stress declines substantially 
with increasing episode number of episodes (37). Our results are therefore in line with 
the kindling hypothesis. In this hypothesis in the “kindled” state depressive episodes 
are provocated by many previous depressive episodes and high genetic risk (38). We 
conclude that loneliness probably is one of the factors causing (one of) the first episode(s) 
making the mind / brain vulnerable to a depressive state as has been suggested before 
with other factors (37). 
 
Strengths 
Our study has important strengths. First it prospectively examined the association 
between loneliness and depression over a period of 19 years in a large community based 
sample of older adults. We were able to investigate both onset, recurrence and chronicity 
of depression over six time points of follow-up as well as ascertaining a longitudinal 
association on varying time points in 19 years of follow-up. Assessing a temporal 
relation between loneliness and depression is an important strength of our study. Both 
for loneliness and depression valid instruments were used and we were able to adjust for 
a comprehensive of potential confounders. 
 
Limitations 
Some limitations have to be acknowledged. First our study did not differentiate between 
recurrent and chronic depression during the follow-up period. Second, we had no history 
of loneliness and depression at baseline, thus persons not having depression at baseline 
might have had depressive episodes in the past. Third, the interval time (three years, and 
for one occasion four years) between our measurements was rather long. Therefore it is 
not possible to assess short term effects and patterns of loneliness and depression and 
their mutual influences. Fourth, selective loss to follow up is an inevitable consequence 
of a longitudinal study in older adults (39). Finally, no information was available on 
interventions regarding depression and loneliness during the follow-up period which 
might have influenced both conditions. 
 
Implications and conclusions 
Considering our results we state that loneliness and depression are strongly associated. 
The fact that loneliness is both associated with onset of depression over a 19 year time 
period and that an increase on the loneliness scale is associated with an increase on the 
depression scale on various time points over this same period are important findings 
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in establishing a causal pathway between loneliness and depression. The findings that 
an increase on the depression scale is also associated with an increase on the loneliness 
scale indicates that possibly a double feedback loop pathway (with loneliness symptoms 
increasing depressive symptomatology and depression symptoms increasing loneliness 
symptomatology) responsible for the association between loneliness and onset of 
depression. These findings are indicative of loneliness as a social marker of depression. 
Recognizing that loneliness is an important social marker which causes depression 
indicates that treating loneliness could prevent and facilitate remission of depression 
in the first episode(s). Further research could focus on finding further evidence for a 
causal association between loneliness and depression and to examine whether specific 
strategies in lonely depressed individuals are effective in preventing an reducing non-
recovery in the first episode(s) of depression. Also we recommend further research to 
assess possible underlying pathology that may be important in the association between 
loneliness and depression such as personality factors (40). To our knowledge we are the 
first study indicating loneliness as an important social marker of depression herewith 
paving the way for research on a possible depressive subtype of a ‘lonely depression.’ 
The possible existence of ‘lonely depression’ opens up opportunities for prevention and 
treatment of both loneliness and depression. 
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