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Abstract
Background  Social isolation and loneliness are highly prevalent and may have a negative impact on health-related 
quality of life (HRQL). The EQ-5D-5L is a widely used questionnaire from which an index value for HRQL based on 
societal preferences (utility) can be derived. The purpose of this study was to estimate the loss in utility (i.e. disutility) 
associated with loneliness and social isolation in the German adult population.

Methods  Data came from a quota sample of individuals aged 18–74 years residing in Germany (n = 5,000) and 
representing the adult population in terms of age groups, gender and geographic locations. Data collection was 
conducted online in August and September 2023 by a certified market research firm. The EQ-5D-5L index score based 
on the German value set was used as outcome. Moreover, the established Lubben Social Network Scale was used to 
measure social isolation. The De Jong Gierveld tool was used to quantify loneliness. Groups affected by social isolation 
or loneliness were compared to non-affected groups, respectively. Differences in covariates between affected and 
non-affected groups were balanced using entropy balancing. Linear regressions were conducted afterwards (using 
the weights derived from the entropy balancing). Subgroup analyses by sex and age groups as well as various 
robustness checks were conducted.

Results  The EQ-5D-5L index score was lower among individuals with social isolation compared to individuals 
without social isolation (β=-0.04, p < 0.001). Moreover, the EQ-5D-5L index score was lower among individuals with 
loneliness compared to individuals without loneliness (β=-0.07, p < 0.001). Several robustness checks produced similar 
results. The findings were almost the same for both women and men and varied only slightly between age groups.

Conclusions  We found a statistically significant and relevant disutility associated with social isolation and, even more 
pronounced, with loneliness. The magnitude of disutilities is similar to those reported for various chronic diseases. 
Taking into account the high prevalence of social isolation and, in particular, loneliness, the associated burden in 
terms of quality-adjusted life years (QALY) lost is likely to be tremendous. The results underline the need to take action 
against the high prevalence of loneliness and social isolation.
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Introduction
Social isolation and loneliness are related but distinct 
concepts. Social isolation refers to individuals being 
separated from others and the society, and encompasses 
the quantity and quality of social ties a person maintains 
[1]. Loneliness refers to “the unpleasant experience that 
occurs when a person’s network of social relations is 
deficient in some important way, either quantitatively or 
qualitatively” [2]. Thus, while social isolation can be con-
sidered an objective state, loneliness is a subjective expe-
rience. Although both concepts are correlated, they are 
not identical as a person can be socially isolated without 
feeling lonely, and vice versa.

Loneliness and social isolation are considered major 
public health problems, as they are highly prevalent and 
associated with adverse health outcomes in terms of mor-
bidity [3] and mortality [4]. Furthermore, several studies 
have shown a negative association of loneliness and/or 
social isolation with health related quality of life (HRQL) 
in various general population groups [5–9] and patient 
samples [10; 11]. In health economic research, HRQL is 
commonly quantified by so-called (health state) utility 
values. A utility value is a preference-based index value 
assigned to a certain state of HRQL on a scale where 0 
equals death and 1 is considered perfect health. Utility 
values are commonly used to calculate quality-adjusted 
life years (QALY) in cost-utility analyses.

The most frequently used instrument to derive utility 
values is the EQ-5D quality of life questionnaire [www.
euroqol.org; [12]]. The EQ-5D provides a profile of 
HRQL which can be converted into a utility value (EQ-
5D index) based on country-specific value sets repre-
senting societal preferences. The underlying algorithm 
reflects the relative importance of problems in various 
domains of HRQL as assessed by the general population. 
EQ-5D value sets and population norms are available for 
numerous countries including Germany. Utility values 
can be used to compare HRQL across various diseases 
and conditions. Furthermore, by comparing utility values 
of individuals affected by a certain condition with those 
of an unaffected but otherwise similar control group, the 
loss in utility attributable to the condition (so-called dis-
utility) can be estimated. Disutility values can be used in 
model-based economic evaluations or for estimating the 
burden of a condition in terms of QALYs lost.

According to a recent systematic literature review [13], 
only few studies have analyzed utility values associated 
with loneliness and social isolation. All of these studies 
focused on specific populations with preexisting health 
conditions. While the reviewed studies generally showed 
a negative association between loneliness/social isolation 

and utility, there was a great variation in reported utility 
values, which the authors attributed, amongst others, to 
comorbidities, population heterogeneity, and differences 
in methods used to derive utility values and measuring 
loneliness and social isolation.

Against the background that studies on the loss of util-
ity associated with loneliness and social isolation in the 
general population are missing, the aim of the present 
study was to analyze the disutility associated with social 
isolation and loneliness in the German general adult pop-
ulation based on the EQ-5D index and valid, widely used 
measures for social isolation and loneliness. Thereby this 
study aims to provide first insights into the disutility bur-
den associated with social isolation and loneliness in the 
general population as well as subgroups defined by age 
and sex.

Methods
Sample
Data was extracted from a sample of 5,000 individuals 
residing in Germany, ranging in age from 18 to 74 years. 
The data collection process took place in the months 
of August and September 2023. Regarding participant 
recruitment, the market research firm Bilendi (ISO cer-
tified, 26362) was responsible for this task. Participants 
were selected from an online pool in accordance with 
specific quotas designed to ensure representation across 
age groups, genders, and geographic locations, mirroring 
the demographic composition of the broader adult popu-
lation in Germany. Data collection was conducted via 
online questionnaires.

Prior to their involvement in the study, each participant 
granted their informed consent. Furthermore, the study 
received official approval from the Local Psychologi-
cal Ethics Committee at the University Medical Center 
Hamburg-Eppendorf (LPEK-0629).

Outcome: EQ-5D-5L index
The EQ-5D-5L questionnaire comprises five items that 
address current issues in the following domains of HRQL: 
‘mobility’, ‘self-care’, ‘usual activities’, ‘pain/discomfort’, 
and ‘anxiety/depression’ [www.euroqol.org]. Within 
each of these domains, the 5L-version elicits responses 
on a five-level ordinal scale, coded as (1) no problems, 
(2) slight problems, (3) moderate problems, (4) severe 
problems and (5) extreme problems/unable. This part 
of the questionnaire is called EQ-5D descriptive system 
and provides a profile of HRQL represented by five-digit 
numerical code. For instance, the code ‘11132’ signi-
fies slight problems in anxiety/depression and moderate 
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problems in pain/discomfort, but no problems in the 
other three dimensions.

The HRQL profile provided by the EQ-5D-5L descrip-
tive system can be converted into a utility value (EQ-
5D-5L index) based on country-specific value sets which 
assign a utility score to each of the 3,125 possible EQ-
5D-5L health states, with the best state (no problems in 
any EQ-5D dimension) and death being assigned values 
of 1 and 0, respectively. These value sets originate from 
surveys conducted in various countries, including a rep-
resentative (quota-based sampling: sex, age, education 
and employment status) sample from the German gen-
eral population (n = 1,158) [14]. In the aforementioned 
study, the value set was based on a hybrid model (com-
posite time trade-off and discrete choice experiment). 
The EQ-5D-5L-index values of the German version can 
range from − 0.661 to 1. This value set was used in our 
study for calculating the EQ-5D-5L index.

It is worth noting that the EQ-5D-5L also includes a 
visual analogue scale (known as EQ-VAS). The EQ-VAS 
records self-rated health on a scale ranging from 0 (indi-
cating the worst imaginable health) to 100 (indicating 
the best imaginable health). In contrast to the EQ-5D 
index, the EQ-VAS score is based on the respondent’s 
preferences rather than general population preferences. 
Furthermore, elicitation of the EQ-VAS score is not 
choice-based and resulting scores have been criticized 
for not being an interval scale of preferences [15]. Thus, 
we report EQ-VAS scores for descriptive purposes only.

We decided to use the five level version of the EQ-5D 
(EQ-5D-5L) because it has been shown to be superior 
to the three level version (EQ-5D-3L) in terms of ceil-
ing effects, convergent validity and sensitivity to change 
[16–18].

Key independent variables: social isolation and loneliness
The 6-item version of the Lubben Social Network Scale 
(abbreviated as LSNS-6) [19] was employed to assess lev-
els of social isolation in our study. The total score on this 
scale can vary from 0 to 30, with higher scores indicating 
lower levels of social isolation. In accordance with estab-
lished guidelines, individuals with a score below 12 were 
categorized as ‘socially isolated’, while those with higher 
scores were categorized as ‘not socially isolated’ [19]. Our 
study yielded a Cronbach’s alpha reliability coefficient of 
0.87 (McDonald’s omega was 0.85). Previous research has 
also reported favorable psychometric properties for this 
scale [19].

The assessment of loneliness utilized the 6-item version 
of the De Jong Gierveld Loneliness scale, with three items 
subjected to recoding [20]. The final score ranges from 0 
to 6, where higher scores indicate greater loneliness. Fol-
lowing the recent recommendations of van Tilburg and 
De Jong Gierveld [21], individuals scoring between 0 and 

1 were categorized as ‘not lonely’, while those with higher 
scores were classified as ‘lonely’ in our current study. 
Our study yielded a Cronbach’s alpha coefficient of 0.80 
(McDonald’s omega was 0.78), affirming the scale’s favor-
able psychometric properties [20; 22]. It is worth noting 
that the tools used in the current study are widely used 
to quantify loneliness or social isolation in Germany and 
also worldwide [23–26].

Statistics
Groups affected by social isolation or loneliness were 
compared to non-affected groups (control groups), 
respectively. We applied an entropy balancing (EB) tech-
nique to adjust for group differences. In contrast to other 
common preprocessing methods like propensity score 
matching, this reweighting strategy demonstrates supe-
rior covariate balancing [27]. Specifically, each obser-
vation in the control group received a weight from the 
EB process, aiming to align it with the treatment group 
[27]. Additionally, former research concluded that “EB is 
a very appealing alternative to the conventional weight-
ing estimators” [28]. Similarly, another simulation study 
concluded that “entropy balancing merits more wide-
spread adoption in applied studies.” (p. 491) [29]. In 
this study, the control group was matched for sex (men; 
women; diverse), age (in years), education (CASMIN 
[30]: low education (e.g., basic vocational qualification); 
medium education (e.g., intermediate vocational quali-
fication); high education (e.g., tertiary education); for 
further details, please see: [30]), marital status (single; 
divorced; widowed; living together: married/partnership; 
living separated: married/partnership), employment sta-
tus (full-time employed; retired; other), having a migra-
tion background (no; yes), and chronic conditions (count 
score based on the presence of fourteen chronic condi-
tions (in each case: 0 = absence; 1 = presence): Sleep dis-
order; Thyroid disease; Diabetes; Asthma; Heart disease 
(also heart failure, cardiac insufficiency); Cancer; Stroke; 
Migraine; High blood pressure; Dementia; Joint disease 
(also arthrosis, rheumatism); Chronic back problems; 
Burnout; Other illness). Of note, individuals were consid-
ered to have a migration background if they or at least 
one of their parents was born without German citizen-
ship – which is a widely accepted way for quantifying a 
migration background.

Following the EB procedure, we conducted regression 
analyses to investigate the relationship between isola-
tion/loneliness and HRQL. These regression analyses 
were weighted using the weights derived from the EB 
approach. Consequently, only the variable referring to 
isolation/loneliness was used as the explanatory variable 
in the subsequent regression analysis.

First, we used simple logistic regression to analyze the 
association between isolation/loneliness and frequency 
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of problems in the five EQ-5D-5L dimensions. Due to 
skewness of data and for simplification, the five items 
were dichotomized (0 = no problems in the respective 
dimension; 1 = problems in the respective dimension 
(including slight problems, moderate problems, severe 
problems and extreme problems).

Afterwards, we conducted simple linear regression to 
investigate the association between isolation/loneliness 
and EQ-5D index scores. We conducted subgroup analy-
ses of women and men as well as three age groups (18 to 
39 years; 40 to 59 years; 60 to 74 years). Please note that 
EB was conducted separately for each subsample using 
all variables mentioned above except for the respec-
tive group variable. Robustness checks used coarsened 
exact matching (CEM)  or inverse probability weight-
ing  (IPW)  instead of EB prior to regression analysis. In 
the case of coarsened exact matching, the “cem” [31] 
command was used (for inverse-probability weighting, 
the Stata command “teffects ipw” was used). The first 
method (CEM) conducts exact matching on coarsened 
data to identify matches. It then passes the uncoars-
ened data from the matched observations to estimate the 
effect (for further details, please see: [31]). IPW estima-
tors use a two-step approach for estimating the treatment 
effects. First, the parameters of the treatment model are 
estimated and the estimated inverse-probability weights 
are computed. Then, the estimated inverse-probability 
weights are used to compute weighted averages of the 
outcomes (for each level of treatment; for further details, 
please see [32]). Moreover, a conventional multiple linear 
regression was used to further check the robustness of 
our results.

We set the threshold for statistical significance at 
p < 0.05. These analyses were performed using Stata 16.1 
(StataCorp, College Station, TX, USA), and the “ebal-
ance” package was employed for the EB process [27]. 
The “omegacoef” tool was used to calculate McDonald’s 
omega [33].

Results
Sample characteristics
The mean age of the participants was 46.9 years (stan-
dard deviation: 15.3), with ages spanning from 18 to 74 
years. 50.8% of the participants identified as female. The 
composition of the sample by age group, gender and fed-
eral state corresponded well to the total German popula-
tion aged 18 to 74 years (Supplementary Table 1). Mean 
EQ-5D-5L-index score equaled 0.88 (SD: 0.18), ranging 
from − 0.58 to 1. Mean social isolation score was 14.4 
(SD: 6.1; from 0 to 30), and 29.8% of the participants can 
be categorized as socially isolated (LSNS-6 score below 
12). The mean loneliness score was 3.1 (SD: 2.1; from 0 
to 6), and 72.9% can be categorized as lonely (De Jong 
Gierveld tool greater than 1).

Table 1 offers insights into the sociodemographic pro-
file of the sample, both before and after applying the EB 
adjustment. Virtually the same distributions were identi-
fied following the EB adjustment. For example, with the 
EB adjustment, individuals without social isolation had 
an average age of 50.8 years – which is equal to individu-
als with social isolation. After EB adjustment, the propor-
tions of women were also identical between individuals 
with social isolation and individuals without social iso-
lation. More details are shown in Table  1. Furthermore, 
descriptive data on the frequencies of problems in the 
EQ-5D dimension as well as EQ-VAS and EQ-5D-5L 
index scores (stratified by loneliness and social isolation) 
are shown in Supplementary Table 2.

Main findings
Logistic regression analysis based on the balanced sam-
ple showed that individuals with social isolation were 
more likely to report problems in the dimensions anxi-
ety/depression (OR = 1.68, p < 0.001), usual activities 
(OR = 1.34, p < 0.01), mobility (OR = 1.28, p < 0.01) and 
pain/discomfort (OR = 1.24, p < 0.01) (Table 2). Individu-
als with loneliness were more likely to report problems 
in all EQ-5D dimension: anxiety/depression (OR = 3.78, 
p < 0.001), self-care (OR = 3.51, p < 0.001), usual activi-
ties (OR = 2.26, p < 0.001), pain/discomfort (OR = 1.75, 
p < 0.001) and mobility (OR = 1.69, p < 0.01) (Table 3).

Linear regression showed that the EQ-5D-5L index 
score was lower among individuals with social isolation 
compared to individuals without social isolation (β=-
0.04, p < 0.001; see Table  4). Moreover, the EQ-5D-5L 
index score was lower among individuals with loneliness 
compared to individuals without loneliness (β=-0.07, 
p < 0.001; see Table 5).

Subgroup analyses
We also performed analyses of EQ-5D-5L index scores 
stratified by sex (men; women) and age group (18 to 39 
years; 40 to 59 years; 60 to 74 years) (also presented in 
Tables  4 and 5). The findings were almost the same (in 
terms of effect sizes and significance) for both women 
and men. This applies to both independent variables of 
interest (social isolation and loneliness).

While the EQ-5D-5L index was reduced in individuals 
with social isolation in the older age groups 40–59 years 
and 60 to 74 years (in each case: β=-0.04, p < 0.01), there 
was no statistically significant reduction in EQ-5D-5L 
index scores in the younger age group 18 to 39 years. For 
individuals with loneliness, the EQ-5D-5L index was sta-
tistically significantly reduced in all age groups.

Robustness checks
As described in the statistical analysis section, we con-
ducted robustness checks on the association between 
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Table 1  Sample characteristics before and after group adjustment by entropy balancing
Individuals with 
social isolation

Individuals without social 
isolation

Individuals with 
loneliness

Individuals without 
loneliness

Variables N = 1491
Mean (SD) / n (%)

Unbalanced 
(n = 3509)
Mean (SD) / n (%)

Balanced
(N = 3509)
Mean (SD) / 
n (%)

N = 3643
Mean (SD) / n (%)

Unbalanced
N = 1357
Mean (SD) / 
n (%)

Balanced
N = 1357
Mean (SD) 
/ n (%)

Sex
  Men 733 (49.2%) 1718 (49.0%) 1725 (49.2%) 1797 (49.3%) 654 (48.2%) 669 (49.3%)
  Women 756 (50.7%) 1784 (50.8%) 1779 (50.7%) 1839 (50.5%) 701 (51.7%) 685 (50.5%)
  Diverse 2 (0.1%) 7 (0.2%) 5 (0.1%) 7 (0.2%) 2 (0.1%) 3 (0.2%)
Age 50.8 (14.2) 45.2 (15.4) 50.8 (14.2) 46.0 (15.2) 49.3 (15.1) 46.0 (15.2)
Marital status
  Single 490 (32.9%) 843 (24.0%) 1153 (32.9%) 1117 (30.7%) 216 (15.9%) 416 (30.7%)
  Divorced 193 (12.9%) 210 (6.0%) 454 (12.9%) 315 (8.6%) 88 (6.5%) 117 (8.6%)
  Widowed 55 (3.7%) 105 (3.0%) 129 (3.7%) 117 (3.2%) 43 (3.2%) 44 (3.2%)
  Living together: Married/Partnership 693 (46.5%) 2200 (62.7%) 1632 (46.5%) 1956 (53.7%) 937 (69.0%) 729 (53.7%)
  Living separated: Married/Partnership 60 (4.0%) 151 (4.3%) 141 (4.0%) 138 (3.8%) 73 (5.4%) 51 (3.8%)
Education
  Low 246 (16.5%) 287 (8.2%) 579 (16.5%) 415 (11.4%) 118 (8.7%) 155 (11.4%)
  Medium 965 (64.7%) 2022 (57.6%) 2270 (64.7%) 2209 (60.6%) 778 (57.3%) 823 (60.6%)
  High 280 (18.8%) 1200 (34.2%) 661 (18.8%) 1019 (28.0%) 461 (34.0%) 379 (28.0%)
Employment status
  Full-time employed 564 (37.8%) 1854 (52.8%) 1328 (37.8%) 1723 (47.3%) 695 (51.2%) 642 (47.3%)
  Retired 406 (27.2%) 594 (16.9%) 955 (27.2%) 709 (19.5%) 291 (21.4%) 264 (19.5%)
  Others 521 (34.9%) 1061 (30.2%) 1226 (34.9%) 1211 (33.2%) 371 (27.3%) 451 (33.2%)
Migration background
  No 1336 (89.6%) 3113 (88.7%) 3144 (89.6%) 3180 (87.3%) 1269 (93.5%) 1185 

(87.3%)
  Yes 155 (10.4%) 396 (11.3%) 365 (10.4%) 463 (12.7%) 88 (6.5%) 172 (12.7%)
Count score: chronic conditions 1.9 (1.8) 1.3 (1.5) 1.9 (1.8) 1.6 (1.7) 1.2 (1.4) 1.6 (1.7)
SD, standard deviation

Table 2  Association of social isolation with problems (0 = no problem; 1 = any problem) in the EQ-5D dimensionsa

Mobility
OR (95% CI)

Self-care
OR (95% CI)

Usual activities
OR (95% CI)

Pain/discomfort
OR (95% CI)

Anxiety/
depression
OR (95% 
CI)

Presence of social isolation 
(Reference category: absence 
of social isolation)

1.28 (1.11 to 1.48)** 0.97 (0.77 to 1.21) 1.34 (1.15 to 1.56)** 1.24 (1.07 to 1.43)** 1.68 (1.45 
to 1.95)***

Observations 5,000 5,000 5,000 5,000 5,000
*** p < 0.001, ** p < 0.01, * p < 0.05, + p < 0.10; OR, odds ratio; CI, confidence interval
a Results of logistic regression analysis; control group matched for age, sex, marital status, employment status, education, migration and chronic conditions using 
entropy balancing

Table 3  Association of loneliness with problems (0 = no problem; 1 = any problem) in the EQ-5D dimensionsa

Mobility
OR (95% CI)

Self-care
OR (95% CI)

Usual activities
OR (95% CI)

Pain/discomfort
OR (95% CI)

Anxiety/
depression
OR (95% 
CI)

Presence of loneliness (Reference 
category: absence of loneliness)

1.69 (1.53 to 1.87)*** 3.51 (2.89 to 4.26)*** 2.26 (2.03 to 2.52)*** 1.75 (1.60 to 1.92)*** 3.78 (3.40 
to 4.20)***

Observations 5,000 5,000 5,000 5,000 5,000
*** p < 0.001, ** p < 0.01, * p < 0.05, + p < 0.10; OR, odds ratio; CI, confidence interval
a Results of logistic regression analysis; control group matched for age, sex, marital status, employment status, education, migration and chronic conditions using 
entropy balancing
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EQ-5D-5L index and social isolation as well as loneli-
ness. For social isolation (see Supplementary Table 3): 
When using a coarsened exact matching approach prior 
to regression analysis, results remained very similar 
(β=-0.03, p < 0.001). Similarly, when inverse probabil-
ity weighting was used prior to regression analysis, the 
coefficient was virtually the same compared to our main 
model (β=-0.04, p < 0.001). Moreover, when we used a 
conventional multiple linear regression (adjusted for 
sex, age, employment status, education, migration and 
chronic conditions), the findings remained very similar 
(β=-0.04, p < 0.001).

For loneliness (see Supplementary Table 4): Based on 
a coarsened exact matching approach prior to regres-
sion analysis, the beta-coefficient was β=-0.04 (p < 0.001). 
With an inverse probability weighting approach, the 
results were very similar (β=-0.06, p < 0.001) compared 
to our main approach. Furthermore, with a conventional 
multiple linear regression approach (again: adjusted for 
sex, age, employment status, education, migration and 
chronic conditions), the findings remained similar (β=-
0.05, p < 0.001).

Corresponding robustness checks stratified by sex 
yielded stable results, and can be found for loneliness in 
Supplementary Tables 5 and for social isolation in Sup-
plementary Table 6.

While the significance for the association between 
presence of social isolation and EQ-5D-5L index 
among individuals aged 18 to 39 years depended on the 

analytical approach used, there were statistically signifi-
cant associations between these variables in the other 
age groups (except for the model with coarsened exact 
matching among individuals aged 60 to 74 years) (Sup-
plementary Table 7). Moreover, comparable statistically 
significant associations were identified between the pres-
ence of loneliness and EQ-5D-5L index among the three 
age groups (Supplementary Table 8).

Discussion
We found statistically significant disutilities associated 
with social isolation and, even more pronounced, with 
loneliness. Not surprisingly, the disutility associated with 
loneliness was greater than for social isolation, as lone-
liness is an unpleasant subjective experience whereas 
rather objective social isolation does not need not be 
considered unpleasant by the affected person and thus 
may not reduce HRQL. The magnitude of disutilities may 
be considered (clinically) relevant as they tended to be 
similar to the minimally important difference for EQ-5D 
index scores (generally estimated between 0.04 and 
0.07 [34]) and similar to disutilities reported for various 
chronic diseases: According to a recent systematic review 
of disutilies based on EQ-5D index scores, the disutility 
of 0.04 found for social isolation is similar to disutilities 
reported, e.g., for type 2 diabetes or osteoporosis by sev-
eral studies, whereas the disutility of 0.07 associated with 
loneliness is similar to, e.g., disutilities reported for vari-
ous types of visual impairment or back pain [35]. Taking 

Table 4  Difference in EQ-5D-5L-Index between individuals with and individuals without social isolation in total sample, and stratified 
by sex and by age groupa

EQ-5D-5L-Index (95% CI)
Total sample Men Women 18 to 39 years 40 to 59 years 60 to 

74 
years

Presence of social isolation 
(Reference category: ab-
sence of social isolation)

− 0.04 (-0.05 to 
− 0.02)***

− 0.04 (-0.06 to 
− 0.02)***

− 0.04 (-0.07 to 
− 0.02)***

− 0.02 (-0.04 to 
0.002)+

− 0.04 (-0.07 to 
− 0.01)**

− 0.04 
(-0.06 to 
− 0.02)**

Observations 5,000 2,451 2,540 1,767 2,003 1,230
*** p < 0.001, ** p < 0.01, * p < 0.05, + p < 0.10; CI, confidence interval
a Results of simple linear regression; control group matched for age, sex, marital status, employment status, education, migration and chronic conditions using 
entropy balancing

Table 5  Difference in EQ-5D-5L-Index between individuals with and individuals without loneliness in total sample, and stratified by 
sex and by age groupa

EQ-5D-5L-Index (95% CI)
Total sample Men Women 18 to 39 years 40 to 59 years 60 to 74 

years
Presence of loneliness (Refer-
ence category: absence of 
loneliness)

− 0.07 (-0.08 to 
− 0.05)***

− 0.07 (-0.08 to 
− 0.05)***

− 0.07 (-0.08 to 
− 0.05)***

− 0.07 (-0.09 to 
− 0.05)***

− 0.07 (-0.09 to 
− 0.04)***

− 0.05 
(-0.08 to 
− 0.03)***

Observations 5,000 2,451 2,540 1,767 2,003 1,230
*** p < 0.001, ** p < 0.01, * p < 0.05, + p < 0.10; CI, confidence interval
a Results of simple linear regression; control group matched for age, sex, marital status, employment status, education, migration and chronic conditions using 
entropy balancing
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into account prevalence rates of 29.8% and 72.9%, respec-
tively, as well as approximately 61.5 million people being 
aged 18 to 74 years in Germany [36], the disutilities found 
would translate into approximately 734 thousand QALY 
lost associated with social isolation and even 3.14 million 
QALY lost associated with loneliness in 2023 in the con-
sidered age group alone. Thus, the results underline the 
need to take action against the high prevalence of loneli-
ness and social isolation.

The disutility associated with social isolation and lone-
liness varied only little by sex and age group, with the 
exception of no statistically significant disutility asso-
ciated with social isolation in the youngest age group 
18–29 years. This may be due to the higher preference 
for social media use among younger people [37]. It has 
been suggested that people who prefer social media also 
desire activities that are more isolated in nature [38]. 
Other potential explanations could be related to the cur-
rent multiple crises (e.g., new emerging wars, climate 
change and Covid-19 pandemic) that affect young adults 
in the formative stages of their lives (school leaving, uni-
versity studies, first job) [39–41]. It is worth noting that 
the disutility associated with loneliness was similar in the 
younger age group compared to the total sample.

Both, social isolation and loneliness were most strongly 
associated with problems in the EQ-5D dimensions anxi-
ety/depression, but associations were also statistically 
significant with all other EQ-5D dimension (except for 
self-care with social isolation). All association of prob-
lems in EQ-5D dimension were stronger with loneliness 
than social isolation.

One has to keep in mind that the prevalence rates of 
loneliness and social isolation depend on the respective 
measurement scales and their cutoff scores. We used 
psychometrically sound and well-established scales, and 
cutoff scores recommended by their developers. The 
prevalence of loneliness and social isolation found in 
our study is very similar to the results of a German gen-
eral population online survey (N = 3075; age range: 18 to 
70 years) conducted in 2021 which used the same mea-
surement scales and cutoff scores (prevalence of loneli-
ness: 83.4%; of social isolation 28.9%) [42]. Yet, a general 
adult population survey conducted in Leipzig, Germany 
(N = 9392, age range: 18–79) found a comparatively lower 
prevalence of social isolation of only 12.3% based on the 
same scale (LSNS-6) and cutoff score [43]. This differ-
ence might be due to the latter study having been con-
ducted before the pandemic (2011–2014), in a single city 
and by using personal interviews. Other surveys which 
assessed loneliness in the German general adult popula-
tion in 2018 and 2020 [44] found markedly lower preva-
lence rates of only 23–25%. However, the latter surveys 
used only a single item scale which is difficult to com-
pare to the validated multi-item scale (De Jong Gierveld 

Loneliness scale) used in our study. Of note, when we use 
a threshold of values above three, mirroring the midpoint 
of the scale [45], to indicate loneliness (which results 
in a prevalence of 44.3% for loneliness), the association 
between the presence of loneliness and the EQ-5D-5L 
index score remained nearly the same among the total 
sample (β=-0.06, 95% CI: − 0.08 to − 0.05, p < 0.001) com-
pared to our main model presented in Table  5 (second 
column).

Notably, certain strengths and weaknesses deserve 
acknowledgment. This study provides first insights into 
the disutility associated with social isolation and lone-
liness in a general population sample. The outcome 
was assessed with a standard and most frequently used 
instrument for deriving utility values. The key indepen-
dent variables were assessed using psychometrically valid 
tools. Furthermore, advanced tools were used for data 
analysis. Our results proved to be statistically robust in 
various robustness checks. However, our investigation 
was limited to individuals aged 18 to 74. Consequently, 
there is an imperative need for forthcoming research to 
encompass individuals aged 75 and beyond. Data were 
collected via an online panel, which is a cost-effective and 
speedy way of data collection but might be prone to bias 
due to self-selection and the fact that not all potential 
respondents have equal access to the internet. Moreover, 
the survey was conducted during vacation time in August 
and September, which might have biased participation. 
However, since the survey was conducted online, partici-
pation was also possible when on vacation. Furthermore, 
it has to be pointed out that the associations found in 
our study are based on cross-sectional data which makes 
causal inference difficult. While loneliness and social iso-
lation might cause a decrease in HRQL, causation could 
well be the other way round, i.e. low HRQL causing lone-
liness and social isolation.

In conclusion, our study shows that the disutility asso-
ciated with social isolation and, in particular, loneliness is 
substantial. The results underline the need to take action 
against the high prevalence of loneliness and social 
isolation.

Supplementary Information
The online version contains supplementary material available at ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​
g​/​1​0​.​1​1​8​6​/​s​1​2​9​5​5​-​0​2​4​-​0​2​3​2​9​-​9​​​​​.​​

Supplementary Material 1

Acknowledgements
We acknowledge financial support from the Open Access Publication Fund of 
UKE - Universitätsklinikum Hamburg-Eppendorf.

Author contributions
Conceptualization: HHK, AH; Data curation: AH, HHK; Writing – original draft: 
HHK, AH; Writing – review & editing: HHK, AH; Supervision: AH, HHK.

https://doi.org/10.1186/s12955-024-02329-9
https://doi.org/10.1186/s12955-024-02329-9


Page 8 of 9König and Hajek Health and Quality of Life Outcomes          (2024) 22:110 

Funding
Open Access funding enabled and organized by Projekt DEAL.

Data availability
The data cannot be shared publicly because we have no permission from the 
respondents of our survey to share the de-identified dataset with the general 
public. Data requests can be directed to the corresponding author (h.koenig@
uke.de).

Declarations

Ethical approval
This study was performed in line with the principles of the Declaration of 
Helsinki. Furthermore, the study received official approval from the Local 
Psychological Ethics Committee at the University Medical Center Hamburg-
Eppendorf (LPEK-0629).

Consent to participate
Prior to their involvement in the study, each participant granted their 
informed consent.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Department of Health Economics and Health Services Research, 
Hamburg Center for Health Economics, University Medical Center 
Hamburg-Eppendorf, Martinistraße 52, 20246 Hamburg, Germany

Received: 18 April 2024 / Accepted: 13 December 2024

References
1.	 Van Tilburg TG, JDJ Gierveld. The concepts and measurement of social isola-

tion and loneliness. 1st ed. New York: Routledge; 2023.
2.	 Perlman D, Peplau LA. Toward a Social Psychology of Loneliness. London: 

Academic; 1981.
3.	 Valtorta NK, Kanaan M, Gilbody S, Ronzi S, Hanratty B. Loneliness and social 

isolation as risk factors for coronary heart disease and stroke: systematic 
review and meta-analysis of longitudinal observational studies. Heart. 
2016;102(13):1009–16.

4.	 Wang F, Gao Y, Han Z, Yu Y, Long Z, Jiang X, Wu Y, Pei B, Cao Y, Ye J, Wang M, 
Zhao Y. A systematic review and meta-analysis of 90 cohort studies of social 
isolation, loneliness and mortality. Nat Hum Behav. 2023;7(8):1307–19.

5.	 Wong EL, Li J, Yuen S, Lai AH, Cheung AW, Yau PS, Yeoh EK. (2022 Aug 15). 
Vulnerable populations during COVID-19 response: Health-related quality of 
life among Chinese population and its influence due to socio-demographic 
factors and loneliness. Front Public Health, 10, 8570033.

6.	 Freak-Poli R, Ryan J, Tran T, Owen A, McHugh Power J, Berk M, Stocks N, 
Gonzalez-Chica D, Lowthian JA, Fisher J, Byles J. Social isolation, social sup-
port and loneliness as independent concepts, and their relationship with 
health-related quality of life among older women. Aging Ment Health. 2022 
Jul;26(7):1335–44.

7.	 Boehlen FH, Maatouk I, Friederich HC, Schoettker B, Brenner H, Wild B. Loneli-
ness as a gender-specific predictor of physical and mental health-related 
quality of life in older adults. Qual Life Res. 2022 Jul;31(7):2023–33.

8.	 Tan SS, Fierloos IN, Zhang X, Koppelaar E, Alhambra-Borras T, Williams RT, 
Rukavina G, van Staveren T, Garces-Ferrer R, Franse J CB, Raat H. The Associa-
tion between Loneliness and Health Related Quality of Life (HR-QoL) among 
Community-Dwelling Older Citizens. Int J Environ Res Public Health. 2020 
Jan;17(2):600.

9.	 Mikkelsen HT, Haraldstad K, Helseth S, Skarstein S, Småstuen MC, Rohde G. 
(2020 Nov 2). Health-related quality of life is strongly associated with self-
efficacy, self-esteem, loneliness, and stress in 14-15-year-old adolescents: a 
cross-sectional study. Health Qual Life Outcomes, 18(1), 352.

10.	 Fan Y, Ho MR, Shen BJ. Loneliness predicts physical and mental health-related 
quality of life over 9 months among patients with coronary heart disease. 
Appl Psychol Health Well Being. 2023 Feb;15(1):152–71.

11.	 Nevarez-Flores AG, Breslin M, Carr VJ, Morgan VA, Waterreus A, Harvey C, 
Sanderson K, Neil AL. Health-related quality of life in people with psychotic 
disorders: The role of loneliness and its contributors. Aust N Z J Psychiatry. 
2022 Nov;56(11):1421–33.

12.	 Noto S. Perspectives on Aging and Quality of Life. Healthcare. 
2023;11(15):2131.

13.	 Majmudar IK, Mihalopoulos C, Brijnath B, Lim MH, Hall NY, Engel L. The impact 
of loneliness and social isolation on health state utility values: a systematic 
literature review. Qual Life Res. 2022 Jul;31(7):1977–97.

14.	 Ludwig K, von der Graf JM, Greiner W. German Value Set for the EQ-5D-5L. 
PharmacoEconomics. 2018;36(6):663–74.

15.	 Torrance GW. Social preferences for health states: an empirical evalu-
ation of three measurement techniques. Socio-economic Plann Sci. 
1976;10(3):129–36.

16.	 Kangwanrattanakul K, Krägeloh CU. EQ-5D-3L and EQ-5D-5L population 
norms for Thailand. BMC Public Health. 2024;24(1):1108.

17.	 Feng Y-S, Kohlmann T, Janssen MF, Buchholz I. Psychometric properties of the 
EQ-5D-5L: a systematic review of the literature. Qual Life Res. 2021;30:647–73.

18.	 Koszorú K, Hajdu K, Brodszky V, Bató A, Gergely LH, Kovács A, Beretzky Z, 
Sárdy M, Szegedi A, Rencz F. Comparing the psychometric properties of the 
EQ-5D-3L and EQ-5D-5L descriptive systems and utilities in atopic dermatitis. 
Eur J Health Econ. 2023;24(1):139–52.

19.	 Lubben J, Blozik E, Gillmann G, Iliffe S, von Renteln Kruse W, Beck JC, Stuck 
AE. Performance of an abbreviated version of the Lubben Social Network 
Scale among three European community-dwelling older adult populations. 
Gerontologist. 2006;46(4):503–13.

20.	 Gierveld JDJ, Van Tilburg T. A 6-item scale for overall, emotional, and social 
loneliness: Confirmatory tests on survey data. Res aging. 2006;28(5):582–98.

21.	 Van Tilburg TDJG, J. (, url?sa=t&rct=j&q=&. esrc=s&source=web&cd=&ved=2
ahUKEwii0tzRsOP0AhXPQfEDHbX2BE0QFnoECAcQAQ&url=https%3A%2F%2 
Fhome.fsw.vu.nl%2Ftg.van.tilburg%2FCut-off%2520points%2520for%2520th
e%2520De%2520Jong%2520Gierveld%2520loneliness%2520scale.pdf&usg=
AOvVaw3TtUlcpQhHDIcLIfadlIqS.

22.	 Gierveld JDJ, Van Tilburg T. The De Jong Gierveld short scales for emotional 
and social loneliness: tested on data from 7 countries in the UN generations 
and gender surveys. Eur J Ageing. 2010;7(2):121–30.

23.	 Ejiri M, Kawai H, Ishii K, Oka K, Obuchi S. Predictors of older adults’ objectively 
measured social isolation: A systematic review of observational studies. Arch 
Gerontol Geriatr. 2021;94:104357.

24.	 Simo N, Godaert L, Villeneuve R, Dartigues J-F, Teguo MT, Dramé M. (2023). 
Tools for assessing social isolation and feelings of loneliness in older adults: a 
systematic review. Gériatrie et Psychologie Neuropsychiatrie du Vieillisse-
ment, 21(2).

25.	 Pai N, Vella S-L. COVID-19 and loneliness: A rapid systematic review. Australian 
New Z J Psychiatry. 2021;55(12):1144–56.

26.	 Ernst M, Niederer D, Werner AM, Czaja SJ, Mikton C, Ong AD, Rosen T, Brähler 
E, Beutel ME. Loneliness before and during the COVID-19 pandemic: A 
systematic review with meta-analysis. Am Psychol. 2022;77(5):660.

27.	 Hainmueller J. Entropy balancing for causal effects: A multivariate reweight-
ing method to produce balanced samples in observational studies. Political 
Anal. 2012;20(1):25–46.

28.	 Zhao Q, Percival D. Entropy balancing is doubly robust. Volume 5. De Gruyter; 
2017. p. 20160010.

29.	 Amusa L, Zewotir T, North D. Examination of entropy balancing technique for 
estimating some standard measures of treatment effects: a simulation study. 
Electron J Appl Stat Anal. 2019;12(2):491–507.

30.	 Brauns H, Steinmann S. Educational reform in France, West-Germany, the 
United Kingdom and Hungary: updating the CASMIN educational classifica-
tion. ZUMA-Nachrichten. 1999;44(23):7–44.

31.	 Blackwell M, Iacus S, King G, Porro G. Cem: Coarsened Exact Matching in 
Stata. Starta J. 2009;9(4):524–46.

32.	 Stata. (without year). teffects ipw – inverse-probability weighting. Retrieved 
November 11 2024, from https:/​/www.st​ata.com​/man​uals/teteffectsipw.pdf

33.	 Shaw BP. Meeting assumptions in the estimation of reliability. Stata J. 
2021;21(4):1021–7.

34.	 McClure NS, Sayah A, Xie F, Luo F, N., Johnson JA. Instrument-defined esti-
mates of the minimally important difference for EQ-5D-5L index scores. Value 
Health. 2017;20(4):644–50.

https://www.stata.com/manuals/teteffectsipw.pdf


Page 9 of 9König and Hajek Health and Quality of Life Outcomes          (2024) 22:110 

35.	 Van Wilder L, Rammant E, Clays E, Devleesschauwer B, Pauwels N, De Smedt 
D. Dec). A comprehensive catalogue of EQ-5D scores in chronic disease: 
results of a systematic review. Qual Life Res. 2019;28(12):3153–61.

36.	 Statisitisches Bundesamt. (2023, 29.02.2024). Bevölkerung: Deutschland, 
Stichtag, Altersjahre. Retrieved Feb 26, 2024, from ​h​t​t​​p​s​:​/​​/​w​w​​w​-​​g​e​n​​e​s​i​s​​.​d​e​​s​t​​a​
t​i​​s​.​d​e​​/​g​e​​n​e​​s​i​s​​/​/​o​n​​l​i​n​​e​?​​o​p​e​r​a​t​i​o​n​=​t​a​b​l​e​&​c​o​d​e​=​1​2​4​1​1​-​0​0​0​5​&​b​y​p​a​s​s​=​t​r​u​e​&​l​e​v​
e​l​i​n​d​e​x​=​1​&​l​e​v​e​l​i​d​=​1​7​0​8​9​5​4​9​0​5​6​5​9​#​a​b​r​e​a​d​c​r​u​m​b​​​​​​​

37.	 Villanti AC, Johnson AL, Ilakkuvan V, Jacobs MA, Graham AL, Rath JM. (2017 
Jun 7). Social Media Use and Access to Digital Technology in US Young Adults 
in 2016. J Med Internet Res, 19(6), 196.

38.	 Hill L, Zheng Z. Dec). A Desire for Social Media Is Associated With a Desire for 
Solitary but Not Social Activities. Psychol Rep. 2018;121(6):1120–30.

39.	 Hajek A, König H-H. Climate anxiety, loneliness and perceived social isolation. 
Int J Environ Res Public Health. 2022;19(22):14991.

40.	 Hajek A, Kretzler B, König HH. Fear of war and mental health in Germany. Soc 
Psychiatry Psychiatr Epidemiol. 2023;58(7):1049–54.

41.	 Hajek A, Neumann-Böhme S, Sabat I, Torbica A, Schreyögg J, Barros PP, Star-
gardt T, König H-H. Depression and anxiety in later COVID-19 waves across 
Europe: New evidence from the European COvid Survey (ECOS). Psychiatry 
Res. 2022;317:114902.

42.	 Hajek A, König HH. Prevalence and correlates of loneliness, perceived and 
objective social isolation during the COVID-19 pandemic. Evidence from a 
representative survey in Germany. Soc Psychiatry Psychiatr Epidemiol. 2022 
Oct;57(10):1969–78.

43.	 Röhr S, Wittmann F, Engel C, Enzenbach C, Witte AV, Villringer A, Löffler M, SG 
R-H. Oct). Social factors and the prevalence of social isolation in a population-
based adult cohort. Soc Psychiatry Psychiatr Epidemiol. 2022;57(10):1959–68.

44.	 Beutel ME, Hettich N, Ernst M, Schmutzer G, Tibubos AN, Braehler E. (2021 Jul 
22). Mental health and loneliness in the German general population during 
the COVID-19 pandemic compared to a representative pre-pandemic assess-
ment. Sci Rep, 11(1), 14946.

45.	 Wurm S, Ehrlich U, Meyer-Wyk F, Spuling SM. Verbreitung von Einsamkeit bei 
älteren Erwachsenen in Deutschland. J Health Monit. 2023;8(3):53–8.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://www-genesis.destatis.de/genesis//online?operation=table&code=12411-0005&bypass=true&levelindex=1&levelid=1708954905659#abreadcrumb
https://www-genesis.destatis.de/genesis//online?operation=table&code=12411-0005&bypass=true&levelindex=1&levelid=1708954905659#abreadcrumb
https://www-genesis.destatis.de/genesis//online?operation=table&code=12411-0005&bypass=true&levelindex=1&levelid=1708954905659#abreadcrumb

	﻿Disutility associated with social isolation and loneliness in Germany: results of a population survey using the EQ-5D-5L instrument
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Sample
	﻿Outcome: EQ-5D-5L index
	﻿Key independent variables: social isolation and loneliness
	﻿Statistics

	﻿Results
	﻿Sample characteristics
	﻿Main findings
	﻿Subgroup analyses
	﻿Robustness checks

	﻿Discussion
	﻿References


