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Abstract: Widowhood is common in old age, can be accompanied by serious health consequences and is

often linked to substantial changes in social network. Little is known about the impact of social isolation

on the development of depressive symptoms over time taking widowhood into account. We provide

results from the follow-up 5 to follow-up 9 from the longitudinal study AgeCoDe and its follow-up

study AgeQualiDe. Depression was measured with GDS-15 and social isolation was assessed using the

Lubben Social Network Scale (LSNS-6). The group was aligned of married and widowed people in old

age and education through entropy balancing. Linear mixed models were used to examine the frequency

of occurrence of depressive symptoms for widowed and married elderly people depending on the risk

of social isolation. Our study shows that widowhood alone does not lead to an increased occurrence of

depressive symptoms. However, “widowed oldest old”, who are also at risk of social isolation, have

significantly more depressive symptoms than those without risk. In the group of “married oldest old”,

women have significantly more depressive symptoms than men, but isolated and non-isolated do not

differ. Especially for people who have lost a spouse, the social network changes significantly and increases

the risk for social isolation. This represents a risk factor for the occurrence of depressive symptoms.
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1. Introduction

Depression is one of the most common psychiatric conditions in late life [1,2]. A
systematic review and meta-analysis of the elderly reported high prevalence rates of 17%
(95% CI 9.7%–26.1%) regarding dimensional measures of depression and of 7.2% (95% CI
4.4%–10.6%) regarding categorical measures [3]. The factors most closely associated with
depression in old age are chronic illness, poor social networks and bereavement [4].

Bereavement, especially widowhood, is common in old age and can be accompanied
by serious health consequences [5,6]. Previous studies have emphasized the impact of
widowhood on depression in old age [2,7–10]. King et al. [10] showed that both widowed
women and men aged 60 years and older developed significantly more depressive symp-
toms compared to their married counterparts. However, men might be more vulnerable
compared to women [11]. Lee and DeMaris [11] show that widowed persons have lower
levels of psychological well-being than those never married. Moreover, widowhood is often
linked to substantial changes in social network and social support [12], and, associated
with this, is also a risk factor for social isolation [13]. The definition of social isolation is
subject to debate [14]. The present work understands social isolation according to Gironda
and Lubben [15] as “an insufficient social network from which a person may draw from
or exchange social supports”. Various studies showed a robust association between social
isolation and worse health including chronic disease, cognitive decline [16] and depres-
sion [17]. These effects can be found for all age groups. Nevertheless, due to physical
fragility and a certain need for assistance, the oldest-old are considered to be one of the
most vulnerable groups in the population. Previous research has focused primarily on the
younger aged people up to a maximum of 75 years [18,19], therefore the aim of the present
work is to provide results for the group of the oldest-old.

Since widowhood occurs most often with increasing age, the oldest old represent
an age group that deserves special attention. The United Nations’ World Population
Aging report defines the oldest old population as those aged 80 years and over [20]. Social
isolation is most likely, because other losses due to hospitalization, moving away to nursing
homes or the death of significant others besides the partner, may additionally affect the
integrity of the social network. Despite deserving special attention, there is an undersupply
of oldest old individuals with psychosocial and mental health services [21,22].

There are consistent findings for clear sex-specific differences in both depression and
widowhood. Research consistently shows that females are twice as likely than males
to develop depressive symptoms [23]. Furthermore, due to their higher life expectancy,
women in old age are more likely to be widowed than men. Additionally, women have
also a lower probability of being subsequently remarried and have a greater risk of living
alone in old age [11,24]. Studies also suggest that men and women react differently to
widowhood [25]. Because of these differences, it is important that research also focus on
sex differences in the individual factors.

So far, studies looking into the association between social isolation, widowhood and
the development of depression symptoms in the oldest old are lacking. We identified
only one paper: Golden et al. [19] explained a higher prevalence of depression in widows
with the higher prevalence of loneliness and isolation. However, the median age of those
investigated was 73 years. Studies usually do not cover enough individuals in their
80th and 90th, although oldest old comprise the growing population segment due to
demographic change. Deeper knowledge of these relationships could help to identify
specific at-risk groups among the oldest old who are at need for support and should be
target for prevention services.

The present study aims to investigate the impact of social isolation on the development
of depressive symptoms over time taking widowhood into account in a large German
primary care sample of the oldest old.

Therefore, the following research questions will be addressed:

1. How high is the prevalence of social isolation in the widowed and married oldest old?
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2. Is social isolation associated with developing depression symptoms over time in
widowed and married oldest old individuals?

3. Are there other socio-demographic factors associated with developing depression
symptoms over time in widowed and married oldest old individuals?

2. Materials and Methods

2.1. Study Design and Sample

In the current study, longitudinal data from oldest old individuals (80+) were used
from the prospective “German Study on Ageing, Cognition and Dementia in Primary Care
Patients” (AgeCoDe) and its extension “Study on Needs, Health Service Use, Costs and
Health-related Quality of Life in a Large Sample of Oldest-old Primary Care Patients (85+)”
(AgeQualiDe). Study recruitment started in 2003/2004 and includes an initial sample of
n = 3327. Detailed information on study design, inclusion and exclusion criteria have been
described elsewhere [26,27].

The present study refers to longitudinal data from follow-up (FU) 5 to FU 9, as data
regarding social isolation were only available in this period (time span: January 2011 to
Nov 2016). Patients were included in the analyses, if they fulfilled the following criteria:
(1) study participation at FU 5, (2) availability of complete data sets with regard to age, sex,
education, family status (widowed or married), depression, and social isolation, (3) being
non-depressed at FU 5 (geriatric depression scale-15 cut-off score of ≤ 5), (4) no cognitive
impairments during the follow-ups (mini-mental state examination (MMSE) score ≥ 24),
(5) no change in family status occurred between FU 5 and FU 9.

Overall, the study sample consists of n = 679 oldest old individuals (Figure 1), which
was further divided into two subgroups: “widowed oldest old” (n = 456) and “married
oldest old” (n = 223) individuals.

2.2. Ethical Approval

The study was approved by the ethics committees of all six participating study centers
and complies with the ethical standards of the Helsinki Declaration [28]. File reference num-
bers: Ethics Commission of the Medical Association Hamburg: OB/08/02 & 2817/2007;
Ethics Commission of the University of Bonn: 050/02 & 174/02 for E 3.2 & 258/07; Med-
ical Ethics Commission II, University of Heidelberg at the University Medical Center of
Mannheim: 0226.4 & 2002 2007-253E-MA; Ethics Commission at the Medical Center of the
University of Leipzig: 143/2002 & 309/2007; Ethics Commission of the Medical Faculty
of the Heinrich-Heine-University Düsseldorf: 2079/2002 & 2999/2008; Ethics Committee
of the TUM School of Medicine, Munich: 713/02 & 713/02 E). All participants provided
written informed consent prior to their participation.

2.3. Measurments

2.3.1. Socio-Demographic Variables

We included sex (men and women), age and education as sociodemographic charac-
teristics. Education was rated low, medium and high according to CASMIN (comparative
analysis of social mobility in industrial nations) classification categories.

2.3.2. Social Isolation

Social isolation was assessed using the Lubben Social Network Scale (LSNS-6) [29].
The LSNS-6 was primarily developed for the older population and measures the size, close-
ness and frequency of contacts of a participant’s social network in terms of the perceived
level of support from relatives and friends [30]. The total sum score of the six item version
ranges from 0 to 30. Based on Lubben et al. [30], a cut-off score of ≤11 was used to define
social isolation (yes vs. no). Only the information from the FU5 survey is included in the
analyses, accordingly the variable does not vary in time.



Int. J. Environ. Res. Public Health 2021, 18, 6986 4 of 12

2.3.3. Depression

The GDS (Geriatric Depression Scale) is a suitable assessment instrument for depres-
sion in the general population of the oldest old [31]. The present study refers to the short
version with 15 items (GDS-15) developed by Sheikh and Yesavage [32]. Participants are
asked to respond with ‘yes’ or ‘no’ depending on how they felt in the past week. The GDS-
15 sum score ranges from 0 to 15. Higher scores indicate more symptoms of depression.
Pocklington et al. [33] conducted a systematic review and found a high sensitivity (0.89)
and a high specificity (0.77).

  

≤

INVESTIGATED AT BASELINE 

n = 3327 

PARTICIPANTS FU 5 

n = 1320 

NON-PARTICIPANTS FU5 

n = 2007 

INCLUDED FOR ANALYSIS 

n = 679 

EXCLUSION 

n = 641 

 

Single or divorced 157 

 

Incomplete/Missing data 

Family Status 2 

GDS-15 93 

Social Network 11 

Depression at FU5 133 

 

Suspected dementia 

during FU5 to FU9 

(MMSE < 24) 196 

 

Changes in family status 49 

Widowed oldest old 456 

Married oldest old 223 

Figure 1. Sampling flowchart of the study. Notes: FU5 = follow-up 5, MMSE = mini-mental status examination.

2.4. Statistical Analysis

All analyses were conducted using Stata/SE 16.0 (StataCorp, LLC, College Station,
TX, USA). Descriptive results are presented as absolute frequencies and percentage or
mean ± SD, as appropriate. Differences between “widowed oldest old” and “married
oldest old” individuals with regard to sociodemographic characteristics and social isolation
were examined via Chi-Square tests (for nominal variables) or t-tests (for continuous
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variables). Mixed regression models were used to examine determinants of the trajectories
for depression over time, both for “widowed oldest old” (n = 456) and “married oldest
old” individuals separately (n = 223). Mixed regression models are especially suitable
for analyzing panel data taking within- and between-subjects variance properly into
account [34]. Both time-variant (age) and time-invariant predictors (sex, education, social
isolation) were employed. In addition, the interaction between sex and social isolation was
included in both mixed regression models.

Parish et al. [35] emphasize that entropy balancing is an effective method to eliminate
covariate imbalances. Accordingly, this method was used to weight and match the socio-
demographics (sex, age, education) of both “widowed oldest old” and “married oldest old”
individuals before mixed regression models were applied.

3. Results

3.1. Patient Sample

In Table 1, the sociodemographic characteristics of the study sample are summarized.
The mean age of the participants in the present study was 86.50 (SD 2.89) years, ranging
from 82 to 98 years. Females consisted of 62.89 % of the sample (n = 427). The majority was
low educated (56.41%).

Table 1. Sociodemographic characteristics of the study sample (n = 679).

FU5 Widowed Oldest Old Married Oldest Old t-Tests/Chi2-Tests

n (%) 679 456 (67.16) 223 (32.84)

Age, mean (SD 1) 86.50 (2.90) 86.91 (2.97) 85.66 (2.51) <0.001

Sex, n (%)
Female 427 (62.89) 370 (81.14) 57 (25.56) <0.001
Male 252 (37.11) 86 (18.86) 166 (74.44)

Education, n (%)
low 383 (56.41) 261 (57.24) 122 (54.71)

<0.001middle 204 (30.04) 148 (32.46) 56 (25.11)
high 92 (13.55) 47 (10.31) 45 (20.18)

1 SD = Standard deviation, FU5 = Follow-up 5.

Inferential analyses revealed significant differences in age between “widowed oldest
old” and “married oldest old” individuals (t = −5.4085, p < 0.001). Thus, the “widowed
oldest old” were slightly older than “married oldest old”.

In addition, “married oldest old” were more likely to have more education than
“widowed oldest old” (Chi2 = 13.6309, p < 0.001). Women were more likely to be widowed
than men (Chi2 = 198.2190, p < 0.001).

3.2. Social Isolation in “Widowed Oldest Old” and “Married Oldest Old”

In Table 2, the prevalence of social isolation in the widowed and married oldest old are
summarized. Of the “widowed oldest old”, nearly one-third was social isolated (30.70%).
Whereas only one in five “married oldest old” lived in social isolation (19.73%). Thus, the
two groups significantly differ from each other (Chi2 = 9.1242, p < 0.003).

Table 2. Social isolation in “widowed oldest old” and “married oldest old”.

FU5 Widowed Oldest Old Married Oldest Old Chi2-Test

n (%) 679 456 (67.16) 223 (32.84)

Social isolation, n

(%)
yes 184 (27.10) 140 (30.70) 44 (19.73) 0.003
no 495 (72.90) 316 (69.30) 179 (80.27)

FU5 = Follow-up 5.



Int. J. Environ. Res. Public Health 2021, 18, 6986 6 of 12

3.3. Social Isolation and Depression Symptoms over Time

Table 3 presents the results of the mixed regression models for “widowed oldest old”
and “married oldest old” individuals. For “widowed oldest old”, there is a significant
difference in the frequency of depressive symptoms between widowed individuals with
social isolation and those without social isolation (Coef. = −0.83; 95%-CI = 0.44; 1.23).
There was no significant interaction effect between social network and sex.

Table 3. Predictors of depression symptoms * in the course of time in the two subsamples “widowed oldest old” and

“married oldest old” 1.

Widowed Oldest Old (n = 456) Married Oldest Old (n = 223)
Coef. (95% CI) p-Value Wald Coef. (95% CI) p-Value Wald

Sex (Ref.: women)
men −0.38 (−0.84; 0.07) 0.099 −1.65 −0.68 (−1.31; −0.04) 0.037 −2.09

Social isolation (Ref.: no)
no Ref. Ref.
yes 0.83 (0.44; 1.23) <0.001 4.14 0.05 (−1.11; 1.21) 0.936 0.08

Interaction
Men social isolation (yes) 0.42 (−0.35; 1.20) 0.283 1.07 0.63 (−0.75; 2.00) 0.370 0.90

Age * 0.17 (0.13; 0.22) <0.001 7.98 0.24 (0.12; 0.35) <0.001 4.06
Education Chi2 = 5.80 0.055 Chi2 = 0.07 0.964

low Ref. Ref.
middle −0.38(−0.70; −0.07) 0.018 −2.37 −0.08 (−0.65; 0.49) 0.788 −0.27

high −0.24 (−0.69; 0.22) 0.312 −1.01 −0.03 (−0.63; 0.57) 0.922 −0.10

1 Results from two mixed regression models are presented. Both groups were balanced. Coef.: Coefficient; CI: Confidence Interval;
Ref.: Reference Category; * age and depression (depend variable) are time varying variables, all the other variables are time-invariant. The
bold type shows the reader at first glance which factors are significant.

“Married oldest old” with social isolation do not differ significantly in terms of
frequency of depressive symptoms from those without social isolation. Additionally, there
was no significant interaction between men and social isolation in this group.

3.4. Sociodemographic Factors and Depressive Symptoms over Time

With regard to “widowed oldest old” individuals the following conditional effects
could be identified: Higher age appeared to be a significant risk factor for the development
of depression symptoms. In addition, it turned out that higher education is a significantly
protective factor with regard to the development of symptoms of depression.

However, in the group of “widowed oldest old” there is no significant difference
in the frequency of depressive symptoms between men and women (Coef. = −0.38;
95%-CI = −0.84; 0.07).

With regard to “married oldest old” individuals higher age appeared to be a significant
risk factor for the development of depression symptoms. Education proved to be not a
significant factor in this group. However, men in the group of the “married oldest old”
had a significantly lower risk for the development of depression symptoms than women
(Coef. = −0.68; 95%-CI = −1.31; −0.04).

Figure 2 shows the “average marginal effects” of depressive symptoms in widowed
women and men, depending on the level of social isolation. There are significant differences
between widowed women as well as widowed men with and without social isolation
regarding number of depressive symptoms. Widowed individuals with social isolation
have significantly more depressive symptoms than widowed participants without social
isolation. Widowed men and women did not differ significantly in the frequency of
depressive symptoms.
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− − −

 

Figure 2. Average marginal effects of depression in the two subsamples “widowed oldest old” and “married oldest old”

taking sex and social isolation into account. Notes: FU5 = follow-up 5, MMSE = mini-mental status examination.

In addition, Figure 2 shows the “average marginal effects” of married women and
men. In the married group, there was no significant difference between those with social
isolation and those without social isolation, both in men and in women.

4. Discussion

The aim of this study was to investigate the impact of social isolation on the develop-
ment of depressive symptoms over time taking widowhood into account in a large German
primary care sample of the oldest old comprising 679 individuals in their 80th and 90th.

Overall, we found that “widowed oldest old” with social isolation developed more
subsequent depressive symptoms than those without social isolation. Meanwhile, “married
oldest old” with social isolation and those without social isolation do not differ in frequency
of depressive symptoms.

We found significant differences in sociodemographic characteristics between “wid-
owed oldest old” and “married oldest old”. These differences in sex, age and education
were also reported in other studies [36,37], and are also known as significant risk factors
for the development of depressive symptoms [38].

In line with previous findings, the level of depressive symptoms in widowed old-aged
men and women seems to be similar [2,25,39,40]. Moreover, the study by Lee et al. [9] showed
that widowed men and women do not differ in the frequency of depressive symptoms.

In contrast to our results, Lee et al. [9] showed in a comparison between married
women and men, that men have fewer depressive symptoms than women. In the present
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study, in the group of “married oldest old” were no significant differences in the frequency
of depressive symptoms.

We also found that various sociodemographic characteristics are associated with more
depressive symptoms. In line with Kittel-Schneider and Reif [41] older age was associated
with more depressive symptoms in the group of “widowed oldest old” as well as in the
group of “married oldest old”. In contrast with Stein et al. [42] we found a significant
association between levels of education and increased depressive symptoms in the group
of “widowed oldest old”.

Many studies focus either on a comparison between widowed and married people or
on the influence of social isolation on the development of subsequent depression. In the
present study, however, both factors (widowhood and social isolation) were examined.

Many studies have shown that social isolation and limited social support has been
consistently linked to depression and depressive symptoms [43,44]. In our investigation
of the oldest old in Germany, we can only partially confirm these results. Our study
shows that “widowed oldest old” individuals with social isolation have significantly
more depressive symptoms than those without social isolation. In contrast, there are no
significant differences in the group of “married oldest old” individual. This means that
“married oldest old” who are considered social isolated do not have more or less depressive
symptoms than those without social isolation.

The literature usually compares widowed and married individuals and rarely digs
deeper. We found that isolated widowed men and women show significantly more de-
pressive symptoms than widowed persons without social isolation. This finding suggests
that oldest old German widowed are a vulnerable group. In contrast, no difference can be
established for married people. Durkheim [45] famously emphasized that marriage has a
protective effect. Additional studies [46] have shown that the social networks of married
people are larger. Nevertheless, our study shows that married couples, even those who
have a very limited, almost isolated network, do not differ in terms of the frequency of
depressive symptoms from those with a larger network. Accordingly, is it simply important
to have a partner at home, regardless of whether there are other friends? Mechakra-Tahiri
et al. [47] and Luppa et al. [48] found that marriage was significantly associated with fewer
depressive symptoms. However, Santini et al. [49] show that negative partner interactions
were more significantly associated with various mental disorders. The discrepancy theory
of loneliness suggests that people with few contacts (therefore considered to be isolated)
might not feel lonely if the quantity and quality of the contacts are consistent with what
they want. In addition, people with many social relationships (accordingly, not considered
isolated) can feel lonely if the quantity and quality of these relationships do not match their
desires [50].

Strengths and Limitation

This is the first study which addresses the impact of social isolation on subsequent
depressive symptoms considering marital status for the oldest age group of individuals
aged 80 years and older. An important strength of this study is the comparison of widowed
and married after controlling for potential differences in socio-demographics. To our
knowledge, there are no studies comparing both groups with the same socio-demographic
characteristics in terms of age, education and sex, since the group of widows is naturally
older, and contains more women, who are (at least in many historical cohorts born in the
first half of the twentieth century) less educated. Exactly these socio-demographic factors
are themselves influencing factors for an increased risk of depression regardless of the
widowhood status.

We also used longitudinal data and excluded all people with depression in the first
wave of research. This approach allowed for evidence of the occurrence of depressive
symptoms during widowhood and during marriage.

Our study is not without limitations. First, information in depressive symptoms was
self-reported by the oldest-old individuals using the GDS-15. Nevertheless, to be able to
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estimate the prevalence of common mental disorders in widowed people, studies that use
screening scales are also important [2].

Second, we only used LSNS-6 in our analysis of social isolation. Although Lubben et al. [25]
show a high level of internal consistency and good convergent validity, it does not take
into account the perceived loneliness and the quality of the social relationships. Further
research should consider both, isolation as the more objective measure and loneliness as
the subjective evaluation, at the same time [51].

5. Conclusions

Depressive symptoms in late life are common and are associated with enormous
personal, social and economic burdens; thereby comprising an important public health
problem [52]. Working with very old patients, a comprehensive focus should be placed
on social connections. The present study has shown that individuals who have lost a
spouse are especially at risk, as social network changes can increase the risk of social
isolation potentially leading to an increase in depressive symptoms. These results show
again that there is an urgent need for prevention and intervention approaches to reduce the
psychosocial consequences of widowhood in old age. Individuals who have lost a spouse
are especially at risk, as social network changes can increase the risk of social isolation
potentially leading to an increase in depressive symptoms. In turn, both depressive
symptoms, as well as social isolation, negatively contribute to chronic somatic conditions
and worsen outcomes. Thus, general practitioners, in particular, should keep an eye on
their patients’ social networks especially in light of the death of a spouse to help identify
potential risk factors early. Furthermore, there is an increasing need for low threshold
network-building intervention to promote adaptation after spousal loss for vulnerable
oldest old individuals. Further generations may benefit from web-based bereavement
interventions [53], which are currently developed and trialed in older age groups [54].

Author Contributions: Conceptualization, F.F. and M.L.; methodology, F.F., A.P. and M.L.; software,

F.F.; validation, M.L., S.G.R.-H.; formal analysis, F.F.; investigation, W.M., M.S., S.G.R.-H.; resources,

W.M., M.S., S.G.R.-H.; data curation, W.M., M.S., S.G.R.-H.; writing—original draft preparation,

F.F.; writing—review and editing, M.L., A.P., K.H., L.K., A.F., M.P., H.K., C.v.d.L., A.H., H.-H.K.,

A.O., B.W., E.M., D.W., S.W., J.W., W.M., M.S., M.W., S.G.R.-H.; visualization, F.F.; supervision, M.L.,

S.G.R.-H.; project administration, W.M., M.S.; funding acquisition, W.M., M.S., S.G.R.-H. All authors

have read and agreed to the published version of the manuscript.

Funding: This study is part of the German Research Network on Dementia (KND), the German

Research Network on Degenerative Dementia (KNDD; German Study on Ageing, Cognition and De-

mentia in Primary Care Patients; AgeCoDe), and the Health Service Research Initiative (Study

on Needs, Health Service Use, Costs and Health-related Quality of Life in a large Sample of

Oldest-old Primary Care Patients (85+; AgeQualiDe)) and was funded by the German Federal Min-

istry of Education and Research (grants KND: 01GI0102, 01GI0420, 01GI0422, 01GI0423, 01GI0429,

01GI0431, 01GI0433, 01GI0434; grants KNDD: 01GI0710, 01GI0711, 01GI0712, 01GI0713, 01GI0714,

01GI0715, 01GI0716; grants Health Service Research Initiative: 01GY1322A, 01GY1322B, 01GY1322C,

01GY1322D, 01GY1322E, 01GY1322F, 01GY1322G). The study is published in affiliation with the study

“Healthy Aging—gender specific trajectories into latest life (AgeDifferent.de)” that was funded by the

German Federal Ministry of Education and Research (BMBF; grant numbers: 01GL1714A, 01GL1714B,

01GL1714C, 01GL1714D). This work was also supported by the AgE-Health study (GermanFederal

Ministry of Education and Research (BMBF grant number: 01GY1613)).

Institutional Review Board Statement: The study was conducted according to the guidelines of the

declaration of Helsinki and approved by Ethics Committee of the Medical Faculty of the University

of Leipzig.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the

corresponding author. The data are not publicly available due to privacy.



Int. J. Environ. Res. Public Health 2021, 18, 6986 10 of 12

Acknowledgments: We want to thank both all participating patients and their general practitioners

for their good collaboration. Members of the AgeCoDe Study Group: Principal Investigators*:

Wolfgang Maier, Martin Scherer Heinz-Harald Abholz, Christian Brettschneider, Cadja Bachmann,

Horst Bickel, Wolfgang Blank, Hendrik van den Bussche, Sandra Eifflaender-Gorfer, Marion Eisele,

Annette Ernst, Angela Fuchs, André Hajek, Kathrin Heser, Frank Jessen, Hanna Kaduszkiewicz,

Teresa Kaufeler, Mirjam Köhler, Hans-Helmut König, Alexander Koppara, Diana Lubisch, Tobias

Luck, Dagmar Lühmann, Melanie Luppa, Tina Mallon, Manfred Mayer, Edelgard Mösch, Michael

Pentzek, Jana Prokein, Susanne Röhr, Anna Schumacher, Janine Stein, Susanne Steinmann, Franziska

Tebarth, Carolin van der Leeden, Michael Wagner, Klaus Weckbecker, Dagmar Weeg, Jochen Werle,

Siegfried Weyerer, Birgitt Wiese, Steffen Wolfsgruber, Thomas Zimmermann. *Hendrik van den

Bussche (2002–2011).

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Schwarzbach, M.; Luppa, M.; Forstmeier, S.; König, H.-H.; Riedel-Heller, S.G. Social relations and depression in late life-a

systematic review. Int. J. Geriatr. Psychiatry 2014, 29, 1–21. [CrossRef] [PubMed]

2. Kristiansen, C.B.; Kjær, J.N.; Hjorth, P.; Andersen, K.; Prina, A.M. Prevalence of common mental disorders in widowhood: A

systematic review and meta-analysis. J. Affect. Disord. 2019, 245, 1016–1023. [CrossRef] [PubMed]

3. Luppa, M.; Sikorski, C.; Luck, T.; Ehreke, L.; Konnopka, A.; Wiese, B.; Weyerer, S.; König, H.-H.; Riedel-Heller, S.G. Age- and

gender-specific prevalence of depression in latest-life–systematic review and meta-analysis. J. Affect. Disord. 2012, 136, 212–221.

[CrossRef] [PubMed]

4. Lin, P.-C.; Wang, H.-H. Factors associated with depressive symptoms among older adults living alone: An analysis of sex

difference. Aging Ment. Health 2011, 15, 1038–1044. [CrossRef] [PubMed]

5. Stein, J.; Bär, J.M.; König, H.-H.; Angermeyer, M.; Riedel-Heller, S.G. Soziale Verlusterlebnisse und deren Zusammenhang mit

Depressionen im hohen Alter—Ergebnisse der Leipziger Langzeitstudie in der Altenbevölkerung (LEILA 75+). Psychiatr. Prax.

2019, 46, 141–147. [CrossRef]

6. Gamper, M.; Seidel, J.; Kupfer, A.; Keim-Klärner, S.; Klärner, A. Geschlecht und gesundheitliche Ungleichheiten—Soziale

Netzwerke im Kontext von Gesundheit und Gesundheitsverhalten. In Soziale Netzwerke und Gesundheitliche Ungleichheiten: Eine

Neue Perspektive; Klärner, A., Gamper, M., Keim-Klärner, S., Moor, I., von der Lippe, H., Vonneilich, N., Eds.; Springer VS:

Wiesbaden, Germany, 2019; pp. 273–307.

7. Onrust, S.A.; Cuijpers, P. Mood and anxiety disorders in widowhood: A systematic review. Aging Ment. Health 2006, 10, 327–334.

[CrossRef]

8. Perrig-Chiello, P.; Spahni, S.; Höpflinger, F.; Carr, D. Cohort and Gender Differences in Psychosocial Adjustment to Later-Life

Widowhood. J. Gerontol. B Psychol. Sci. Soc. Sci. 2016, 71, 765–774. [CrossRef]

9. Lee, G.R.; DeMaris, A.; Bavin, S.; Sullivan, R. Gender differences in the depressive effect of widowhood in later life. J. Gerontol. B

Psychol. Sci. Soc. Sci. 2001, 56, S56–S61. [CrossRef]

10. King, B.M.; Carr, D.C.; Taylor, M.G. Depressive Symptoms and the Buffering Effect of Resilience on Widowhood by Gender.

Gerontologist 2019, 59, 1122–1130. [CrossRef]

11. Lee, G.R.; DeMaris, A. Widowhood, Gender, and Depression. Res. Aging 2007, 29, 56–72. [CrossRef]

12. Monserud, M.A.; Markides, K.S. Changes in depressive symptoms during widowhood among older Mexican Americans: The

role of financial strain, social support, and church attendance. Aging Ment. Health 2017, 21, 586–594. [CrossRef]

13. Holt-Lunstad, J. The Potential Public Health Relevance of Social Isolation and Loneliness: Prevalence, Epidemiology, and Risk

Factors. Pub. Policy Aging Rep. 2017, 27, 127–130. [CrossRef]

14. Nicholson, N.R. Social isolation in older adults: An evolutionary concept analysis. J. Adv. Nurs. 2009, 65, 1342–1352. [CrossRef]

15. Gironda, M.; Lubben, J. Loneliness/Isolation, Older Adulthood. In Encyclopedia of Primary Prevention and Health Promotion;

Gullotta, T.P., Bloom, M., Kotch, J., Blakely, C., Bond, L., Adams, G., Browne, C., Klein, W., Ramos, J., Eds.; Springer US: Boston,

MA, USA, 2003; pp. 666–671.

16. Wilson, R.S.; Krueger, K.R.; Arnold, S.E.; Schneider, J.A.; Kelly, J.F.; Barnes, L.L.; Tang, Y.; Bennett, D.A. Loneliness and risk of

Alzheimer disease. Arch. Gen. Psychiatry 2007, 64, 234–240. [CrossRef]

17. Cacioppo, J.T.; Hughes, M.E.; Waite, L.J.; Hawkley, L.C.; Thisted, R.A. Loneliness as a specific risk factor for depressive symptoms:

Cross-sectional and longitudinal analyses. Psychol. Aging 2006, 21, 140–151. [CrossRef]

18. Harlow, S.D.; Goldberg, E.L.; Comstock, G.W. A longitudinal study of risk factors for depressive symptomatology in elderly

widowed and married women. Am. J. Epidemiol. 1991, 134, 526–538. [CrossRef]

19. Golden, J.; Conroy, R.M.; Bruce, I.; Denihan, A.; Greene, E.; Kirby, M.; Lawlor, B.A. Loneliness, social support networks, mood

and wellbeing in community-dwelling elderly. Int. J. Geriatr. Psychiatry 2009, 24, 694–700. [CrossRef]

20. United Nations, Department of Economic and Social Affairs, Population Division. World Population Ageing, 2019 Highlights;

United Nations: New York, NY, USA, 2019.

http://doi.org/10.1002/gps.3971
http://www.ncbi.nlm.nih.gov/pubmed/23720299
http://doi.org/10.1016/j.jad.2018.11.088
http://www.ncbi.nlm.nih.gov/pubmed/30699843
http://doi.org/10.1016/j.jad.2010.11.033
http://www.ncbi.nlm.nih.gov/pubmed/21194754
http://doi.org/10.1080/13607863.2011.583623
http://www.ncbi.nlm.nih.gov/pubmed/21722039
http://doi.org/10.1055/a-0596-9701
http://doi.org/10.1080/13607860600638529
http://doi.org/10.1093/geronb/gbv004
http://doi.org/10.1093/geronb/56.1.S56
http://doi.org/10.1093/geront/gny115
http://doi.org/10.1177/0164027506294098
http://doi.org/10.1080/13607863.2015.1132676
http://doi.org/10.1093/ppar/prx030
http://doi.org/10.1111/j.1365-2648.2008.04959.x
http://doi.org/10.1001/archpsyc.64.2.234
http://doi.org/10.1037/0882-7974.21.1.140
http://doi.org/10.1093/oxfordjournals.aje.a116125
http://doi.org/10.1002/gps.2181


Int. J. Environ. Res. Public Health 2021, 18, 6986 11 of 12

21. Rommel, A.; Bretschneider, J.; Kroll, L.E.; Prütz, F.; Thom, J. Inanspruchnahme psychiatrischer und psychotherapeutischer

Leistungen—Individuelle Determinanten und regionale Unterschiede. J. Health Monit. Available online: https://edoc.rki.de/

handle/176904/2899.2/ (accessed on 25 May 2021).

22. Ross, L.; Jennings, P.; Williams, B. Psychosocial Support Issues Affecting Older Patients: A Cross-sectional Paramedic. Perspect.

Inq. 2017, 54, 46958017731963. [CrossRef]

23. Liu, H.; Zhang, M.; Yang, Q.; Yu, B. Gender differences in the influence of social isolation and loneliness on depressive symptoms

in college students: A longitudinal study. Soc. Psychiatry Psychiatr. Epidemiol. 2020, 55, 251–257. [CrossRef]

24. Seematter-Bagnoud, L.; Karmaniola, A.; Santos-Eggimann, B. Adverse life events among community-dwelling persons aged

65–70 years: Gender differences in occurrence and perceived psychological consequences. Soc. Psychiatry Psychiatr. Epidemiol.

2010, 45, 9–16. [CrossRef]

25. Förster, F.; Pabst, A.; Stein, J.; Röhr, S.; Löbner, M.; Heser, K.; Miebach, L.; Stark, A.; Hajek, A.; Wiese, B.; et al. Are older men more

vulnerable to depression than women after losing their spouse? Evidence from three German old-age cohorts (AgeDifferent.de

platform). J. Affect. Disord. 2019, 256, 650–657. [CrossRef] [PubMed]

26. Luck, T.; Riedel-Heller, S.G.; Luppa, M.; Wiese, B.; Bachmann, C.; Jessen, F.; Bickel, H.; Weyerer, S.; Pentzek, M.; König, H.-H.;

et al. A hierarchy of predictors for dementia-free survival in old-age: Results of the AgeCoDe study. Acta Psychiatr. Scand. 2014,

129, 63–72. [CrossRef]

27. Luck, T.; Riedel-Heller, S.G.; Kaduszkiewicz, H.; Bickel, H.; Jessen, F.; Pentzek, M.; Wiese, B.; Koelsch, H.; van den Bussche,

H.; Abholz, H.-H.; et al. Mild cognitive impairment in general practice: Age-specific prevalence and correlate results from the

German study on ageing, cognition and dementia in primary care patients (AgeCoDe). Dement. Geriatr. Cogn. Disord. 2007,

24, 307–316. [CrossRef]

28. World Medical Association. World Medical Association Declaration of Helsinki: Ethical principles for medical research involving

human subjects. J. Postgrad. Med. 2002, 48, 206–208.

29. Lubben, J.E. Assessing social networks among elderly populations. Fam. Community Health 1988, 11, 42–52. [CrossRef]

30. Lubben, J.; Blozik, E.; Gillmann, G.; Iliffe, S.; Renteln Kruse, W.; von Beck, J.C.; Stuck, A.E. Performance of an abbreviated version

of the Lubben Social Network Scale among three European community-dwelling older adult populations. Gerontologist 2006,

46, 503–513. [CrossRef] [PubMed]

31. de Craen, A.J.M.; Heeren, T.J.; Gussekloo, J. Accuracy of the 15-item geriatric depression scale (GDS-15) in a community sample

of the oldest old. Int. J. Geriatr. Psychiatry 2003, 18, 63–66. [CrossRef]

32. Sheikh, J.I.; Yesavage, J.A. Geriatric Depression Scale (GDS): Recent evidence and development of a shorter version. Clin. Gerontol.

1986, 5, 165–173. [CrossRef]

33. Pocklington, C.; Gilbody, S.; Manea, L.; McMillan, D. The diagnostic accuracy of brief versions of the Geriatric Depression Scale:

A systematic review and meta-analysis. Int. J. Geriatr. Psychiatry 2016, 31, 837–857. [CrossRef]

34. van Dongen, H.P.A.; Olofsen, E.; Dinges, D.F.; Maislin, G. Mixed-Model Regression Analysis and Dealing with Interindividual

Differences. Numerical Computer Methods, Part E; Elsevier: Amsterdam, The Netherlands, 2004; pp. 139–171.

35. Parish, W.J.; Keyes, V.; Beadles, C.; Kandilov, A. Using entropy balancing to strengthen an observational cohort study design:

Lessons learned from an evaluation of a complex multi-state federal demonstration. Health Serv. Outcomes Res. Method 2018,

18, 17–46. [CrossRef]

36. Bulloch, A.G.M.; Williams, J.V.A.; Lavorato, D.H.; Patten, S.B. The depression and marital status relationship is modified by both

age and gender. J. Affect. Disord. 2017, 223, 65–68. [CrossRef]

37. Jakoby, N.R. Psychosoziale Belastungen nach dem Tod von Nahestehenden. Machen soziale Netzwerke einen Unter-

schied?/Suffering due to the Death of a Close Person. Do Social Networks Make a Difference? Zeitschrift für Soziologie 2014,

43, 272–285. [CrossRef]

38. Wolff, J.K.; Tesch-Römer, C. Glücklich bis ins hohe Alter? Lebenszufriedenheit und depressive Symptome in der zweiten

Lebenshälfte. In Altern im Wandel; Mahne, K., Wolff, J.K., Simonson, J., Tesch-Römer, C., Eds.; Springer Fachmedien Wiesbaden:

Wiesbaden, Germany, 2017; pp. 171–183.

39. Sasson, I.; Umberson, D.J. Widowhood and depression: New light on gender differences, selection, and psychological adjustment.

J. Gerontol. B Psychol. Sci. Soc. Sci. 2014, 69, 135–145. [CrossRef] [PubMed]

40. Schaan, B. Widowhood and depression among older Europeans—The role of gender, caregiving, marital quality, and regional

context. J. Gerontol. B Psychol. Sci. Soc. Sci. 2013, 68, 431–442. [CrossRef] [PubMed]

41. Kittel-Schneider, S.; Reif, A. Adulte Aufmerksamkeitsdefizit-/Hyperaktivitätsstörung und Komorbidität: Neue Befunde zu

epidemiologischen und genetischen Faktoren. Der Nervenarzt 2020, 91, 575–582. [CrossRef] [PubMed]

42. Stein, J.; Pabst, A.; Weyerer, S.; Werle, J.; Maier, W.; Heilmann, K.; Scherer, M.; Stark, A.; Kaduszkiewicz, H.; Wiese, B.; et al. The

assessment of met and unmet care needs in the oldest old with and without depression using the Camberwell Assessment of

Need for the Elderly (CANE): Results of the AgeMooDe study. J. Affect. Disord. 2016, 193, 309–317. [CrossRef]

43. Xiang, X. Seven-Year Trajectories of Depressive Symptoms and Their Predictors Among Older Americans. J. Aging Health 2020,

32, 795–806. [CrossRef] [PubMed]

44. Cacioppo, J.T.; Hawkley, L.C.; Thisted, R.A. Perceived social isolation makes me sad: 5-year cross-lagged analyses of loneliness

and depressive symptomatology in the Chicago Health, Aging, and Social Relations Study. Psychol. Aging 2010, 25, 453–463.

[CrossRef]

https://edoc.rki.de/handle/176904/2899.2/
https://edoc.rki.de/handle/176904/2899.2/
http://doi.org/10.1177/0046958017731963
http://doi.org/10.1007/s00127-019-01726-6
http://doi.org/10.1007/s00127-009-0035-3
http://doi.org/10.1016/j.jad.2019.06.047
http://www.ncbi.nlm.nih.gov/pubmed/31301630
http://doi.org/10.1111/acps.12129
http://doi.org/10.1159/000108099
http://doi.org/10.1097/00003727-198811000-00008
http://doi.org/10.1093/geront/46.4.503
http://www.ncbi.nlm.nih.gov/pubmed/16921004
http://doi.org/10.1002/gps.773
http://doi.org/10.1300/J018v05n01_09
http://doi.org/10.1002/gps.4407
http://doi.org/10.1007/s10742-017-0174-z
http://doi.org/10.1016/j.jad.2017.06.007
http://doi.org/10.1515/zfsoz-2014-0403
http://doi.org/10.1093/geronb/gbt058
http://www.ncbi.nlm.nih.gov/pubmed/23811294
http://doi.org/10.1093/geronb/gbt015
http://www.ncbi.nlm.nih.gov/pubmed/23591571
http://doi.org/10.1007/s00115-020-00900-5
http://www.ncbi.nlm.nih.gov/pubmed/32266439
http://doi.org/10.1016/j.jad.2015.12.044
http://doi.org/10.1177/0898264319852835
http://www.ncbi.nlm.nih.gov/pubmed/31169060
http://doi.org/10.1037/a0017216


Int. J. Environ. Res. Public Health 2021, 18, 6986 12 of 12

45. Durkheim, E. Suicide, a Study in Sociology; Free Press: New York, NY, USA, 1996.

46. Harasemiw, O.; Newall, N.; Mackenzie, C.S.; Shooshtari, S.; Menec, V. Is the association between social network types, depressive

symptoms and life satisfaction mediated by the perceived availability of social support? A cross-sectional analysis using the

Canadian Longitudinal Study on Aging. Aging Ment. Health 2019, 23, 1413–1422. [CrossRef]

47. Mechakra-Tahiri, S.; Zunzunegui, M.V.; Préville, M.; Dubé, M. Social relationships and depression among people 65 years and

over living in rural and urban areas of Quebec. Int. J. Geriatr. Psychiatry 2009, 24, 1226–1236. [CrossRef]

48. Luppa, M.; Sikorski, C.; Luck, T.; Weyerer, S.; Villringer, A.; König, H.-H.; Riedel-Heller, S.G. Prevalence and risk factors of

depressive symptoms in latest life–results of the Leipzig Longitudinal Study of the Aged (LEILA 75+). Int. J. Geriatr. Psychiatry

2012, 27, 286–295. [CrossRef] [PubMed]

49. Santini, Z.I.; Koyanagi, A.; Tyrovolas, S.; Haro, J.M. The association of relationship quality and social networks with depression,

anxiety, and suicidal ideation among older married adults: Findings from a cross-sectional analysis of the Irish Longitudinal

Study on Ageing (TILDA). J. Affect. Disord. 2015, 179, 134–141. [CrossRef] [PubMed]

50. de Jong-Gierveld, J. Developing and testing a model of loneliness. J. Personal. Soc. Psychol. 1987, 53, 119–128. [CrossRef]

51. Newall, N.E.G.; Menec, V.H. Loneliness and social isolation of older adults: Why it is important to examine these social aspects

together. J. Soc. Pers. Relatsh. 2019, 36, 925–939. [CrossRef]

52. Luppa, M.; Luck, T.; König, H.-H.; Angermeyer, M.C.; Riedel-Heller, S.G. Natural course of depressive symptoms in late life. An

8-year population-based prospective study. J. Affect. Disord. 2012, 142, 166–171. [CrossRef]

53. Wagner, B.; Rosenberg, N.; Hofmann, L.; Maass, U. Web-Based Bereavement Care: A Systematic Review and Meta-Analysis.

Front. Psychiatry 2020, 11, 525. [CrossRef]

54. Schladitz, K.; Förster, F.; Löbner, M.; Welzel, F.; Stein, J.; Luppa, M.; Riedel-Heller, S.G. Trauer und Verlust bei älteren Men-

schen: Eine qualitative Studie zur Nutzungsakzeptanz eines internetbasierten Selbsthilfeprogramms aus Betroffenen—Und

Expertenperspektive. Z. Evid. Fortbild. Qual. Gesundhwes. 2020, 150, 112–123. [CrossRef] [PubMed]

http://doi.org/10.1080/13607863.2018.1495176
http://doi.org/10.1002/gps.2250
http://doi.org/10.1002/gps.2718
http://www.ncbi.nlm.nih.gov/pubmed/21538535
http://doi.org/10.1016/j.jad.2015.03.015
http://www.ncbi.nlm.nih.gov/pubmed/25863909
http://doi.org/10.1037/0022-3514.53.1.119
http://doi.org/10.1177/0265407517749045
http://doi.org/10.1016/j.jad.2012.05.009
http://doi.org/10.3389/fpsyt.2020.00525
http://doi.org/10.1016/j.zefq.2020.01.007
http://www.ncbi.nlm.nih.gov/pubmed/32460967

	Introduction 
	Materials and Methods 
	Study Design and Sample 
	Ethical Approval 
	Measurments 
	Socio-Demographic Variables 
	Social Isolation 
	Depression 

	Statistical Analysis 

	Results 
	Patient Sample 
	Social Isolation in “Widowed Oldest Old” and “Married Oldest Old” 
	Social Isolation and Depression Symptoms over Time 
	Sociodemographic Factors and Depressive Symptoms over Time 

	Discussion 
	Conclusions 
	References

