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Abstract
Purpose  The objective of this study was to examine whether sexual satisfaction is associated with subjective well-being 
longitudinally.
Methods  Data from 2002, 2008 and 2011 were drawn from a nationally representative study among individuals residing in 
private households aged 40 and over (n = 12,105 in regression analysis). The established Satisfaction with Life Scale was used 
to assess life satisfaction. The well-recognized Positive and Negative Affect Schedule was used to quantify positive and nega-
tive affect, respectively. A single-item measure was used to quantify sexual satisfaction, ranging from 1 to 5 (higher values 
correspond to higher sexual satisfaction). The analysis was stratified by sex and age group (40–59 years, 60 years and over).
Results  The mean sexual satisfaction score was 3.4 (± 1.0) in men and 3.5 (± 0.9) in women. Fixed-effects regressions 
revealed that sexual satisfaction was positively associated with life satisfaction (total sample: β = .08, p < .001; men: β = .08, 
p < .001; women: β = .07, p < .001) and positive affect (total sample: β = .04, p < .001; men: β = .04, p < .001; women: β = .03, 
p < .01) as well as was negatively associated with negative affect (total sample: β = − .05, p < .001; men: β = − .05, p < .001; 
women: β = − .04, p < .001).
Conclusion  This study emphasizes the longitudinal association between sexual satisfaction and subjective well-being both 
in men and women. Life satisfaction is associated with satisfaction with sex life in both age groups. We conclude that sexual 
satisfaction is a life domain related to life satisfaction among older men and women. Thus, maintaining or improvement 
of sexual satisfaction could have an impact on successful ageing. Research is required to further elucidate the underlying 
mechanisms.
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Introduction

Despite decreasing desire and sexual activity with age, for 
many older individuals, sexuality remains an important 
aspect of life [1–3]. Several studies have shown that older 
adults are still sexually active in their 70s, 80s and even 
beyond [2, 4–6]. It has been shown that many individuals 

continue to have sex in late life and current cohorts of older 
adults may be more sexually active than preceding cohorts 
[7]. A recent study from England showed that almost 84% 
of men and almost 60% of women aged 60–69 had been 
sexually active in the previous year [3]. Sexuality and sexual 
behaviour in individuals in second half of life do not only 
pertain to intercourse. Kissing, fondling, masturbation, emo-
tional intimacy remain significant aspects of sexual behav-
iour [3, 8].

Since sexuality and satisfaction with sex life are impor-
tant issues for people in their second half of life, they could 
also contribute to successful ageing. The model of Rowe 
and Kahn [9] distinguished three components of successful 
ageing: absence of disease and risk factors, maintenance of 
physical and cognitive functioning, and active engagement 
in life. However, according to Bowling et al. [10] the defini-
tion of successful ageing should also incorporate the aspects 
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of life that are important and relevant to older people. If 
elderly regard sexual activities as relevant and important, 
this could influence successful ageing. Subjective well-being 
is considered to be one of the indicators of successful age-
ing [11].

Thus far, several studies have identified various factors 
associated with subjective well-being (SWB). According 
to Diener, SWB refers to how people think and feel about 
their lives [12]. SWB consists of affective (positive affect 
(PA) and negative affect (NA)) and cognitive well-being 
(life satisfaction) [13] which differ in their predictors and 
their stability over time [13]. For example, it has been 
shown that employment status, income, health or marital 
status are important for SWB [13]. There is some evidence 
about the association between SWB and sexual satisfaction; 
however, this evidence is most commonly based on findings 
from cross-sectional studies. These studies mainly showed a 
positive association between sexual satisfaction and life sat-
isfaction [14–17]. Few researchers have addressed the issue 
of sexual satisfaction in a representative sample of healthy 
community-dwelling individuals in their second part of life 
(e.g. [4]). This issue is especially important as sexual activ-
ity may have potential benefits for quality of life [4]. It has 
been shown that sexual expression could improve psycho-
logical and physical well-being [4]. It has also been shown 
that healthier individuals engage in sexual behaviour more 
often [18]. Moreover, sexual well-being is linked to physi-
cal and mental health [19]. However, cross-sectional studies 
fail to identify the relation between these factors over time. 
Cross-sectional studies have many advantages, for exam-
ple, they describe trends in the general population. However, 
these studies do not give insight into changes that happen 
over time and/or within the individual. Moreover, they fail to 
account for unobserved heterogeneity (e.g. genetic disposi-
tion). A landmark study conducted by Ferrer-i-Carbonell and 
Frijters [20] showed that it is very important to control for 
time-constant unobserved heterogeneity in SWB research. 
In fact, they concluded that “what matters to the estimates is 
how one takes account of time-invariant unobserved factors” 
(p. 655) and “as to future research, it would seem of great 
importance to take individual fixed-effects into account” (p. 
655).

We identified only a few studies that used a longitudinal 
approach. Based on n = 90 women (average age 27.4 years; 
SD: 6.7  years), one short (4  weeks) longitudinal study 
showed that sexual well-being was associated with life satis-
faction both cross-sectionally and longitudinally. This study 
used random coefficient models [21]. It was restricted to 
young women experiencing sexual problems. Consequently, 
the generalizability of this study is limited. Only one lon-
gitudinal study [22] examined the relation between sexual 
satisfaction and life satisfaction using linear fixed-effects 
(FE) regressions based on data from the German Panel 

Analysis of Intimate Relationships and Family Dynamics 
(pairfam). Using FE regressions, they were able to control 
for time-constant unobserved heterogeneity, which is a main 
challenge in large survey studies. They [22] used data from 
the waves 2 to 6. The mean age in wave 2 was 30.4 years 
(± 7.4) in women and 31.2 years (± 6.9) in men. Specifically, 
adolescents born between 1991 and 1993, young adults 
born between 1981 and 1983 and adults nearing midlife 
born between 1971 and 1973 were included. Therefore, it 
remains unclear as to whether sexual satisfaction is related to 
SWB longitudinally in older adults. Thus, it is worthwhile to 
study the relationship between sexual satisfaction and SWB 
in older adults.

In order to close this gap in knowledge, the aim of the 
current study was to examine whether sexual satisfaction 
is associated with SWB based on a nationally representa-
tive sample of community-dwelling individuals in the sec-
ond half of life (aged 40 years and over) in Germany (also 
applying FE regressions). This is important, especially in 
older age, as high levels of SWB may be associated with 
successful ageing [9]. As sexual satisfaction is thought to 
be modifiable [22, 23], knowledge about this relationship 
may help to maintain or increase SWB in the second half of 
life. Maintaining the well-being of individuals in the second 
half of life is a significant objective for health policy [24]. 
Indeed, Diener has argued that SWB is a fundamental goal 
of nations [25]. With an ageing population, this could also 
represent a public health concern. SWB is also associated 
with health [26], successful ageing [9] and longevity [27]. 
With this in mind, and in view of an ageing population, it 
is important to study the link between sexual satisfaction 
and SWB.

Based on previous cross-sectional and longitudinal find-
ings, we hypothesize that sexual satisfaction is positively 
associated with SWB. This may be explained by the fact 
that this remains also an important life domain in the sec-
ond half of life [28]. In addition, in line with previous stud-
ies [1, 2, 6] which showed gender differences, we expect to 
observe that the impact of sexual satisfaction on SWB is 
more pronounced in men, as sexual satisfaction may be a 
more important life domain.

Materials and methods

Sample

In this study, we used data from the German Ageing Sur-
vey (“Deutscher Alterssurvey”, DEAS). This study is 
funded by the Federal Ministry of Family Affairs, Senior 
Citizens, Women and Youth. It is a nationwide, longitudi-
nal cohort study of the German population in their second 
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half of life (40 +) living in private households. Key issues 
revealed by this study are, among others, the process of 
ageing, the health status of people aged 40 and over, and 
the prevalence of health risks in this population.

The DEAS has a cohort-sequential design. It combines 
large cross-sectional samples with longitudinal samples. 
In 1996, the first survey was conducted (n = 4838; strati-
fied random sample from registered population). It was 
followed by further panel waves in 2002 (n = 1524), 2008 
(n = 1991), 2011 (n = 4854) and 2014 (n = 4322). In addi-
tion to the panel data, every 6 years from 1996, a new 
cross-sectional baseline sample has been introduced (in 
2002, 2008, and 2014). The response rates (25.0–50.3%) 
are comparable to other surveys conducted in Germany 
[29]. The retention rate, i.e. the proportion of valid re-
interviews to the number of valid interviews in the base-
line wave, varies between years. The retention rate in 2011 
was 46.1%, based on the 2008 baseline sample. The reten-
tion rates are comparable to other European countries [30].

In the DEAS study, a two-stage sampling methodol-
ogy is used. First, a random sample of municipalities was 
drawn (290 out of 12,000). In the second step, a sample of 
community-dwelling individuals was drawn in each base-
line year from the local population registers. The baseline 
samples were stratified into age groups (40–54, 55–69, 
70–85), gender and region (East and West Germany). 
The cohort profile and sampling method is described in 

detail elsewhere [31]. Due to a cohort-sequential profile 
of the DEAS study, it is possible to assess intra-individual 
change, e.g. in health and SWB.

The DEAS study consists of a structured face-to-face 
interview, conducted in each wave by trained interviewers. 
Before the interview, all the responders (target population) 
received a personal letter regarding the survey, as well as an 
accompanying letter from the Federal Ministry for Family 
Affairs, Senior Citizens, Women and Youth. This interview 
takes place in the respondent’s home. Furthermore, after 
the interview, responders are asked to fill in an additional 
written questionnaire. This questionnaire consists of a set 
of questions related to sensitive issues such as income, sex-
ual orientation and satisfaction with sex life. The question 
regarding satisfaction with sexual life was included in the 
additional written questionnaire from 2002 to 2011. Thus, 
we analysed consecutive waves—second (2002), third 
(2008) and fourth (2011). Furthermore, we restricted our 
sample to individuals who filled in this additional written 
questionnaire.

Analytic sample

Altogether, there were 14,802 observations in wave 2, wave 
3 and wave 4 of the German Ageing Survey (Fig. 1). In a first 
step, observations with missing values related to the depend-
ent variable were excluded. In a second step, observations 

Fig. 1   Flow chart (individu-
als included in FE regression 
analysis)

Individuals included in FE regression 
analysis: life satisfaction as outcome measure, 

without independent variables
Observations = 14,673; Individuals = 9,852

Excluded due to missing values in the 
dependent variable: 
Observations = 129

Individuals = 52

Individuals included in FE regression 
analysis: life satisfaction as outcome measure 
and satisfaction with sex life as independent 

variable
Observations = 13,717; Individuals = 9,315

Excluded due to missing values in the main 
independent variable: 
Observations = 956
Individuals = 537

Individuals included in FE regression 
analysis: life satisfaction as outcome measure, 

with all independent variables (see Table 2, 
column 1)

Observations = 12,105; Individuals = 8,377

Excluded due to missing values in the other 
independent variables: 
Observations = 1,612

Individuals = 938

German Ageing Survey (Wave 2, Wave 3, 
Wave 4)

Observations = 14,802
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with missing values pertaining to the main and other inde-
pendent values were excluded. The final sample size con-
sisted of 8377 individuals (12,105 observations). Please see 
Fig. 1 for detailed information.

Written consent was given by all participants. It was not 
necessary to obtain permission from institutional review boards 
or ethic committees, as the criteria for requiring an ethics state-
ment were not met (e.g. risk for the respondents, lack of infor-
mation about the aims of the study, examination of patients).

Dependent variables

As per Diener [12, 32, 33], there are three separable major 
components of SWB: life satisfaction, positive experiences 
(positive affect) and negative experiences (negative affect).

Life satisfaction was quantified using the well-established 
Satisfaction with Life Scale (SWLS) developed by Diener 
et al. [33]. The SWLS consists of five items: (i) “In most 
ways my life is close to my ideal”; (ii) “The conditions of 
my life are excellent”; (iii) “I am satisfied with my life”; (iv) 
“So far I have gotten the important things I want in life“; 
(v) “If I could live my life over, I would change almost 
nothing”. Each item is assessed from 1 = “strongly agree”, 
2 = “agree”, 3 = “neither agree nor disagree”, 4 = “disa-
gree”, and 5 = “strongly disagree”. In the DEAS study, due 
to length restrictions and to facilitate the comprehension of 
the questionnaire, the original 7-point scale of the SWLS was 
replaced by a 5-point scale. The SWLS ranges from 1 to 5, 
with higher values corresponding to higher satisfaction with 
life. The SWLS has high internal consistency and high tem-
poral reliability [34]. In our study, Cronbach’s alpha was .86.

The positive affect and negative affect schedule (PANAS), 
which has excellent psychometric properties, was used to meas-
ure PA and NA [35]. It comprises ten negative and positive feel-
ings each and asks individuals to report whether they have these 
feeling (ranging from 1 = “very slightly or not at all”, 2 = “a 
little”, 3 = “moderately”, 4 = “quite a bit”, or 5 = “extremely”). 
Both scales range from 1 to 5, with higher values corresponding 
to higher NA or PA, respectively. The NA and PA subscales 
showed Cronbach’s alphas of .86 and .87, respectively.

Independent variables

Similar to other large longitudinal studies [36–38], individu-
als were asked how satisfied he or she felt with his or her sex 
life. Participants respond using a 5-point scale from 1 = very 
unsatisfied to 5 = very satisfied.

The selection of the control variables included in the 
analysis was based on previous cross-sectional studies, 
longitudinal research, systematic review and theoretical 

considerations regarding sexual satisfaction, life satisfaction 
and successful ageing [1–4, 6, 9, 10, 21, 22].

In the regression analysis, we adjusted for age, marital 
status [(1) married, living together with spouse; (2) oth-
ers (a) married, living separated from spouse; (b) divorced; 
(c) widowed; (d) single)], log monthly net equivalent income 
(OECD scale), and labour force participation (employed; 
retired; other: not employed). Moreover, self-rated health 
(from 1 = very good to 5 = very bad) and the incidence of 
depression (15-item version of the Center for Epidemiologic 
Studies Depression Scale ≥ 18) [39] were included. Physi-
cal functioning was assessed using the Physical Functioning 
Subscale of the SF-36 [40], ranging from 0 (worst) to 100 
(best). Furthermore, the total number of physical illnesses 
(e.g. cardiac and circulatory disorders, cancer, bladder prob-
lems) was used. The participants were provided with a list 
of eleven illnesses and were asked to indicate whether they 
had one of the illnesses included in the list. The sum score 
was used (ranging from 0 to 11). The use of a sum score has 
advantages when compared to the use of single self-reported 
illnesses [41]. Moreover, less complex indices, e.g. number 
of medications, count of chronic diseases, have been reported 
to perform at least as well as more complex ones [42, 43].

In a sensitivity analysis, the main model was extended 
by adding an overall assessment of current relationship as 
a control variable. This single item measure ranges from 
1 = “very good” to 5 = “very bad”. We only included this 
variable in a sensitivity analysis, as previous research has 
shown that well-being could be related to sexual satisfaction 
in women who are not necessarily in a relationship [16]. 
In a further sensitivity analysis, we tested whether the link 
between satisfaction with sex life and the outcome measures 
differed by gender using interaction terms (gender x satisfac-
tion with sex life).

The following variables were collected as part of the 
additional questionnaire completed individually: satisfac-
tion with sex life, positive affect, negative affect (PANAS), 
life satisfaction, income, number of physical diseases. Other 
variables were collected during structured face-to-face 
interview.

Statistical analysis

Previous studies have demonstrated that controlling for unob-
served factors (e.g. genetic disposition) is of significant impor-
tance in SWB research [20]. Consequently, linear FE regressions 
(Stata command: ‘xtreg’ with the ‘fe’ option) were used in our 
study because other popular panel econometric techniques (e.g. 
random effects regressions) yield inconsistent estimates when 
unobserved time-constant factors are systematically associated 
with the independent variables [44–46]. In contrast to these 
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methods, FE regressions produce consistent estimates when 
this association exists [47, 48]. This choice was corroborated by 
Sargan-Hansen tests (Hausman-tests with cluster-robust standard 
errors). For example, the Sargan-Hansen test statistic was 125.01 
(p < .001; total sample with life satisfaction as outcome measure).

Moreover, the linear fixed-effects model is our method 
of choice because our interest lay in the relative size of 
the parameters, as suggested by Monte Carlo simulations 
performed by Riedl and Geishecker (2014). Their simula-
tions demonstrated that it is key to control for time-constant 
unobserved heterogeneity. Moreover, they demonstrated that 
the linear FE model yields almost the same results as other 
binary recoding schemes (e.g. ‘Blow-up and Cluster’ esti-
mator by Baetschmann et al. [49]) and is the most efficient.

Only changes within units (individuals) over time are 
used in linear FE regressions. Thus, it was examined whether 
sexual satisfaction contributes to SWB. Factors constant 
within individuals over time such as sex or race cannot be 
used as main effects in FE regressions. However, it should be 
stressed that these factors are implicitly controlled. Further 
details are available elsewhere [46, 47]. The analysis was 
stratified by sex. In an additional analysis, we stratified our 
sample according to age (< 60 and 60 +).

Cluster-robust standard errors (Stata command: ‘robust’) 
were computed [50]. The statistical significance was tested 
with p < 0.05. Stata 15.0 (StataCorp, College Station, Texas, 
USA) was used to perform the statistical analysis.

Results

Sample characteristics

The pooled descriptive characteristics (stratified by sex) 
of the observations used in linear FE regressions (with life 
satisfaction as outcome variable) are described in Table 1 
(n = 12,105 observations, relying on 8377 individuals). The 
characteristics of observations that are included in particular 
waves are described in Appendix 1. It should be empha-
sized that the Stata command for linear FE regressions also 
includes individuals with only one observation. This means 
that these individuals contribute to the calculation of the 
variance components, the constant, the between R2, the over-
all R2 as well as the link between individual effects constant 
over time and the regressors. However, it does not affect the 
beta-coefficients and the standard errors. Further details are 
provided by Drukker [51].

In our sample, 46.9% were female. In men, average 
age was 63.4 years (± 11.5 years) and in women, it was 
61.4 years (± 11.3 years). In men, average satisfaction with 
sex life was 3.4 (± 1.0) and in women it was 3.5 (± 0.9). 
Average life satisfaction was 3.8 (± 0.7) in men and 3.8 
(± 0.7) in women. Average PA was 3.5 (± 0.5) in men and 
3.5 (± 0.6) in women. Average NA was 2.0 (± 0.5) in men 
and 2.1 (± 0.6) in women. Further details are displayed 
in Table 1. According to the skewness/kurtosis tests for 

Table 1   Characteristics of the observations included in linear FE regression (Waves 2–4, pooled, stratified by sex, n = 12,105)

The SWLS was used to quantify life satisfaction [34]. The PANAS was used to quantify positive and negative affect, respectively [61]. The 
CES-D was used to quantify depression [62]. Physical functioning was measured by the subscale “Physical Functioning” of SF-36 Short Form 
Health Survey (0–100 range) [40]

Men (n = 6327) Women (n = 5778)

Variables N (%)/mean (SD); range N (%)/mean (SD); range
Age 63.4 (11.5); 40–95 61.4 (11.3); 40–92
Marital status: divorced/widowed/single/married, living separated from 

spouse (Ref.: married, living together with spouse)
1306 (20.6%) 1878 (32.5%)

Employment status:
 Employed 2333 (36.9%) 2097 (36.3%)
 Retired 3501 (55.3%) 2638 (45.7%)
 Other (not employed) 493 (7.8%) 1043 (18.0%)

Monthly net equivalent income (in €) 1731.7 (1294.3); 166.7–34,200 1627.4 (1570.5); 127.8–65,000
Self-rated health (from 1 = very good to 5 = very bad) 2.5 (0.8); 1–5 2.5 (0.8); 1–5
Physical functioning (from 0 = worst score to 100 = best score) 85.9 (20.9); 0–100 82.7 (22.8); 0–100
Absence of depression (CES-D < 18) 6005 (94.9%) 4562 (98.5%)
Number of physical illnesses 2.4 (1.9); 0–11 2.3 (1.8); 0–10
Satisfaction with sex life (from 1 = very unsatisfied to 5 = very satisfied) 3.4 (1.0); 1–5 3.5 (0.9); 1–5
Life satisfaction 3.8 (0.7); 1–5 3.8 (0.8); 1–5
Positive affect 3.5 (0.5); 1–5 3.5 (0.6); 1–5
Negative affect 2.0 (0.5); 1–4.6 2.1 (0.6); 1–4.8
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normality, we can reject the hypothesis that the outcome 
measures are normally distributed (each case: p < .001). 
Average satisfaction with sex life was 3.6 in wave 2, 3.4 in 
wave 3 and 3.3 in wave 4 (Appendix 1).

Regression analysis

In Table 2, we presented three main models with the follow-
ing outcomes variables: life satisfaction, PA and NA. Those 

Table 2   Determinants of subjective well-being: Results of linear fixed-effects regressions

Unstandardized Beta-Coefficients are reported; Cluster-robust standard errors in parentheses. ***p < 0.001, **p < 0.01, *p < 0.05, + p < 0.10. The 
SWLS was used to quantify life satisfaction [34]. The PANAS was used to quantify positive and negative affect, respectively [61]. The CES-D 
was used to quantify depression [62]. Physical functioning was measured by the subscale “Physical Functioning” of SF-36 Short Form Health 
Survey (0–100 range) [40]. It is worth noting that the Stata command for FE regression analysis (‘xtreg, fe’) include individuals with only one 
observation in calculating the number of observations because these individuals provide information about the variance components, the con-
stant, the between R² and so on. Nevertheless, it does not affect the beta-coefficients as well as the standard errors. First column: life satisfaction 
as outcome measure (total sample); second column: life satisfaction as outcome measure (men); third column: life satisfaction as outcome meas-
ure (women); fourth column: positive affect as outcome measure (total sample); fifth column: positive affect as outcome measure (men); six col-
umn: positive affect as outcome measure (women); seventh column: negative affect as outcome measure (total sample); eight column: negative 
affect as outcome measure (men); ninth column: negative affect as outcome measure (women)

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9)
Life satisfaction Positive affect Negative affect

Total sample Men Women Total sample Men Women Total sample Men Women

Satisfaction with sex life 
(from 1 = very unsatisfied to 
5 = very satisfied)

0.08*** 0.08*** 0.07*** 0.04*** 0.04*** 0.03** − 0.05*** − 0.05*** − 0.04***

(0.01) (0.02) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Age 0.00 0.01* − 0.00 − 0.00 − 0.00 0.00 − 0.01*** − 0.01** − 0.00+

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Marital status: divorced/wid-

owed/single/married, living 
separated from spouse 
(Ref.: married, living 
together with spouse)

− 0.07 0.02 − 0.15* − 0.01 0.04 − 0.05 − 0.04 − 0.01 − 0.08

(0.05) (0.08) (0.07) (0.04) (0.05) (0.05) (0.04) (0.06) (0.05)
Employment status:
 Retired (Ref.: employed) 0.07* 0.06 0.07 0.08** 0.08* 0.09* − 0.08** − 0.06+ − 0.10*

(0.04) (0.05) (0.05) (0.03) (0.03) (0.04) (0.03) (0.04) (0.04)
 Other (not employed) − 0.03 − 0.03 − 0.04 0.03 0.07+ 0.00 − 0.07* − 0.09* − 0.05

(0.04) (0.05) (0.05) (0.03) (0.04) (0.04) (0.03) (0.04) (0.04)
(Log) monthly net equivalent 

income
0.14*** 0.10* 0.19*** 0.07** 0.05 0.08** 0.01 0.04 − 0.03

(0.03) (0.04) (0.04) (0.02) (0.04) (0.03) (0.02) (0.03) (0.03)
Self-rated health (from 

1 = very good to 5 = bad)
− 0.07*** − 0.09*** − 0.06** − 0.06*** − 0.08*** − 0.04** 0.01 0.01 0.01

(0.02) (0.02) (0.02) (0.01) (0.01) (0.02) (0.01) (0.01) (0.02)
Physical functioning (from 

0 = worst score to 100 = best 
score)

0.001 − 0.000 0.002* 0.002*** 0.003*** 0.002*** − 0.001* − 0.002* − 0.001

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Depression (CES-D ≥ 18) − 0.21*** − 0.22** − 0.19** − 0.16*** − 0.15** − 0.17*** 0.27*** 0.25*** 0.29***

(0.05) (0.07) (0.06) (0.03) (0.05) (0.04) (0.03) (0.05) (0.05)
Number of physical illnesses − 0.04*** − 0.04*** − 0.03** − 0.02** − 0.01 − 0.03** 0.07*** 0.08*** 0.07***

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Constant 2.61*** 2.69*** 2.46*** 2.93*** 3.04*** 2.78*** 2.53*** 2.30*** 2.81***

(0.26) (0.37) (0.36) (0.21) (0.32) (0.28) (0.20) (0.27) (0.29)
Observations 12,105 6,327 5,778 12,111 6,331 5,780 12,111 6,331 5,780
Number of individuals 8377 4361 4016 8383 4365 4018 8383 4365 4018
R2 0.06 0.07 0.07 0.06 0.07 0.06 0.10 0.11 0.09
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outcomes variables correspond to the three components of 
SWB. All main models were adjusted using the same set of 
control variables (including age). Moreover, we presented 
results for the total sample and stratified by sex.

Results of FE regression analysis are presented in Table 2 
(column 1–3: life satisfaction as outcome measure (total sam-
ple, men and women, respectively); column 4–6: PA as out-
come measure (total sample, men and women, respectively); 
column 7–9: NA as outcome measure (total sample, men and 
women, respectively). To ease the comparison of the results, 
other regression techniques (random effects regressions, ran-
dom intercept regressions, random coefficient regressions) 
were conducted. The results of these regression techniques are 
displayed in Appendix 3 (Supplementary Table 3a–c).

The FE regression revealed that satisfaction with sex life is 
associated with SWB, in the total sample and stratified by sex.

Satisfaction with sex life was positively associated with 
life satisfaction in the total sample (β = .08, p < .001) and 
with PA (β = .04, p < .001). Moreover, it was negatively asso-
ciated with NA (β = − .05, p < .001). All those effects were 
comparable for women and men (Table 2).

It is worth noting that the interaction terms (sex x satis-
faction with sex life; not displayed in Table) did not achieve 
statistical significance (interaction term with life satisfaction 
as outcome measure: β = .003, p = .87; with PA as outcome 
measure: β = − .012, p = .41; with NA as outcome measure: 
β = .004, p = .82).

Furthermore, our analysis demonstrated that the inci-
dence of depression was associated with (all components 
of) SWB, that is life satisfaction, PA and NA (in the total 
sample and in both sexes). Number of physical illnesses was 
negatively associated with life satisfaction, PA and posi-
tively associated with NA in the total sample and stratified 
by sex (except for PA in men). Additionally, worsening self-
rated health was negatively associated with life satisfaction 
and PA. In a sensitivity analysis (results not shown, but 
available upon request), the main model was extended by 
adding as a control variable an overall assessment of cur-
rent relationships. Our results remained almost the same in 
terms of beta-coefficients and significance (except for the 
association between satisfaction with sex life and PA in 
women where the significance disappeared, β = .02, p = .15).

Analysis stratified by age showed that the association 
between satisfaction with sex life and life satisfaction is the 
same for both age groups (β = .08, p < .001) and for both sexes. 
In contrast to the individuals aged 40–59 years old, the asso-
ciation between sexual satisfaction and PA disappeared for 
both men and women (p > .05) aged 60 years and over. For 
men aged 60 years and above, satisfaction with sex life is 
negatively associated with NA (β = − .04, p < .05). For women 
aged 60 years and above, this association disappeared. The 
results of the stratified analysis (age > 60, 60 +) are reported 
in the appendix (Appendix 2—Supplementary Table 1, 2).

Discussion

Main findings

Based on a large nationally representative sample of individu-
als aged 40 and over, we examined whether sexual satisfaction 
was associated with SWB longitudinally. The mean sexual 
satisfaction score was 3.4 (± 1.0) in men and 3.5 (± 0.9) in 
women. Adjusting for various potential confounders (e.g. 
socio-economic variables, self-rated health, physical function-
ing, physical illnesses or depression), FE regressions revealed 
that sexual satisfaction was positively associated with life sat-
isfaction and PA and was negatively associated with NA. With 
respect to potential confounders, only the incidence of depres-
sion was consistently associated with the outcome measures 
in the total sample and in both sexes.

Analysis stratified by age

Moreover, our analysis revealed that the association between 
satisfaction with sex life and subjective well-being differs 
slightly across the adult (40–59 years old) and older indi-
vidual age groups (60 +).

Firstly, life satisfaction is associated with satisfaction with 
sex life in both age groups. It can thus be suggested that for 
both age groups, satisfaction with sex life is a determinant 
of life satisfaction.

In contrast to adults (40–59 years old), satisfaction with 
sex life is not associated with PA among women and men 
aged 60 and over. There are several potential explanations 
for these results. It could be possible that despite decreas-
ing satisfaction with sex life, individuals aged 60 + do not 
associate this fact with feeling sad or feeling lethargic (or 
as if they have low energy) [35, 52]. That may be why PA is 
not associated with satisfaction with sex life.

Interestingly, our analyses have revealed that, for older men 
(60 +), satisfaction with sex life was negatively associated with 
NA. In contrast, such an association for women in the same 
age group, did not remain. NA indicates subjective distress 
and is connected to fear, nervousness and guilt [35, 53]. A 
speculative explanation may be that for older women other life 
domains rather than satisfaction with sex life are more impor-
tant for NA as well as subjective distress. This may explain 
why we observe a decrease in NA only in men. However, 
future research is required to clarify our possible explanations.

Previous research and possible explanations

In our study, FE regressions showed that sexual satisfaction 
is consistently associated with the outcome measures—life 
satisfaction, PA and NA in the total sample and both sexes. In 
regard to control variables, only the incidence of depression 
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was consistently associated with those outcome measures. 
The effect of more physical illnesses on life satisfaction was 
consistent for outcome measures in total sample and in both 
sexes (except for PA in men). Our results indicate that the 
satisfaction with sexual life is a life domain related to life sat-
isfaction for both women and men in the second half of life.

With respect to the previous literature in this area, a few 
cross-sectional studies have shown that sexual satisfaction is 
positively associated with life satisfaction [14–17]. Woloski-
Wruble et al. [17] and Rosen et al. [19] showed that sexual 
satisfaction is important component of life satisfaction. Using 
a small sample of women experiencing sexual difficulties 
(n = 87, average age was 27.4 years ± 6.7 years) and applying 
hierarchical linear models, it has been shown that changes in 
sexual satisfaction were positively associated with changes in 
satisfaction with life over 4 weeks [21]. In addition, using lin-
ear FE regressions, Schmiedeberg et al. [22] have shown that 
increases in sexual satisfaction are associated with increases 
in life satisfaction in younger adults (in both women and 
men) longitudinally. This is in accordance with our study 
that investigates sexual satisfaction and SWB comprehen-
sively among older adults. We assume that satisfaction with 
sexual life remains an important life domain among indi-
viduals in the second half of life for two main reasons. First, 
this appears plausible because individuals remain sexually 
active in older adulthood and late life due to positive changes 
in attitudes towards sexuality in later life [7]. Second, older 
individuals may still feel physically capable of sexual activity 
(e.g. because effective therapies for sexual dysfunctions are 
available or due to healthy lifestyles) [54].

In summary, there are some mechanisms that have been 
proposed to explain the previously reported relationship 
between sexual activity and SWB. Several researchers argue 
that sexual activity could contribute to general well-being, 
largely because older people rate and perceive sexual activ-
ity as important part of their life [1, 19, 55]. Older peo-
ple wish to continue engaging in sexual activities and this 
could contribute to successful ageing [17]. Due to attitude 
changes, engagement in sexual activities is expected to be 
more common among older individuals. Thus, individuals 
in the second half of life should be able to discuss with their 
physician matters related to their sexual health that may lead 
to changes in satisfaction with sex life. Health professionals 
ought to be proactive and not neglect the sexual health and 
sexual satisfaction of older individuals. It may be beneficial 
to increase the awareness of physicians of the sexuality of 
individuals in their second half of life. This is important as 
satisfaction with sex life is related to SWB.

Our second hypothesis was that the effect of sexual satisfac-
tion on SWB would be more pronounced in men. However, no 
significant differences were observed. This could be explained 
by the fact that older women could have lower expectations 
with regard to their sex life and not consider it as important 

[1, 2, 56, 57]. For example, an increase in sexual satisfaction 
may lead to a marked increase in life satisfaction in women 
because the actual state regarding sexual satisfaction may be 
higher than expected. Other research has showed that gender 
differences were not seen only among individuals with a low 
level of sexual activity or some functional difficulties [55]. 
Moreover, Schmiedeberg et al. [22] did not find gender differ-
ences in a sample of young adults, suggesting that satisfaction 
with sex life is one of important factors for a satisfying life (for 
both women and men). However, we are not aware of studies 
investigating potential gender differences in the expectations 
with regard to sexual life in late life. Future research is needed 
to investigate this relationship in further detail.

Our study contributes to the scarce evidence on the lon-
gitudinal association between sexual satisfaction and SWB. 
More specifically, there has only been one study to date that 
examines the relation between sexual satisfaction and life sat-
isfaction among younger adults using panel regression mod-
els. To extend existing knowledge, we focused on individuals 
in their second half of life (average age 61.4 years for women 
and 63.4 years for men). Taking this age group into account is 
particularly important as the attitudes towards sexual satisfac-
tion in old age have changed significantly in past years [7]. 
Furthermore, in our study we covered the concept of SWB 
comprehensively, considering both cognitive well-being (life 
satisfaction) and affective well-being (PA and NA).

Strengths and limitations

This is the first study showing that sexual satisfaction is 
associated with SWB longitudinally among older adults. 
Data were used from a population-based sample of individu-
als living in private households. Life satisfaction was quan-
tified using the validated SWLS and affective well-being 
was measured using the established PANAS. FE regression 
analysis was used to mitigate the problem of unobserved het-
erogeneity. In FE regression analysis, various potential time-
varying confounders were adjusted for (e.g. socio-economic 
variables, self-rated health, incidence of depression, physical 
functioning or physical illnesses).

When comparing our results with the other studies, it is 
important to be cognizant that, in addition to different study 
designs as well as differences in sample characteristics, stud-
ies sometimes use different instruments to measure the same 
construct (e.g. life satisfaction, sexual satisfaction).

While it is sometimes considered a shortcoming of the FE 
strategy that time-invariant cannot be included as main effect, 
Brüderl and Ludwig [47] stated that it is a key strength of FE esti-
mates. This is explained by the fact that bias evoked by genetic 
differences between respondents, a covariate which is almost 
impossible to assess in large survey studies, is not a problem.

A single-item measure was used to assess overall sex-
ual satisfaction, which has been demonstrated to perform 
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well when assessing domain satisfaction [58]. Although 
the response rate is only moderate in the DEAS study, only 
small selectivity effects have been observed [59]. The dis-
tribution of socio-demographic factors in the sample is very 
close to that of the German population [60]. Community-
dwelling individuals were interviewed in the DEAS study. 
Hence, it may be difficult to generalize our findings to indi-
viduals residing in institutionalized settings.

Due to the nature of the question about satisfaction with 
sex life (sensitive, intimate issue), potential desirability bias 
may have occurred. However, the question about satisfaction 
with sex life was placed in a drop-off questionnaire which 
was independently completed by the participant after the oral 
interview. We expect that this reduces this potential bias.

Conclusion

This study emphasizes the longitudinal association between 
sexual satisfaction and SWB both in men and women in 
the second half of life. Life satisfaction is associated with 
satisfaction with sex life in both age groups. We conclude 
that sexual satisfaction is a life domain related to life satis-
faction among older men and women. Thus, maintaining or 
improvement of sexual satisfaction could have an impact on 

successful ageing. Research is required to further elucidate 
the underlying mechanisms.
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Appendix 1

See Table 3.

Table 3   Characteristics of the observations included in linear fixed-effects regressions (waves 2–4)

The SWLS was used to quantify life satisfaction [34]. The PANAS was used to quantify positive and negative affect, respectively [61]. The 
CES-D was used to quantify depression [62]. Physical functioning was measured by the subscale “Physical Functioning” of SF-36 Short Form 
Health Survey (0-100 range)[40]. Altogether there were 12,105 observations in waves 2–4 (8377 individuals)

Variables N (%)/mean (SD); range Wave 2 (2002) (N = 3681) Wave 3 (2008) (N = 4998) Wave 4 (2011) (N = 3426)

Age 60.5 (11.7); 40−90 62.3 (11.5); 40−93 64.8 (10.7); 43−95
Sex: male 1954 (53.1%) 2630 (52.6%) 1743 (50.9%)
Marital status: divorced/widowed/single/married, living 

separated from spouse (Ref.: married, living together with 
spouse)

2720 (73.9%) 3667 (73.4%) 2534 (74.0%)

Employment status:
 Employed 1430 (38.9%) 1844 (36.9%) 1156 (33.7%)
 Retired 1676 (45.5%) 2528 (50.6%) 1935 (56.5%)
 Other (not employed) 575 (15.6%) 626 (12.5%) 335 (9.8%)

Monthly net equivalent income (in €) 1457.4 (810.4);
127.8–10,000

1715.7 (1698.6);
166.7-65,000

1873.9 (1502.0);
186.7–40,000

Self-rated health (from 1 = very good to 5 = very bad) 2.5 (0.8); 1–5 2.4 (0.8); 1–5 2.5 (0.8); 1–5
Physical functioning (from 0 = worst score to 100 = best 

score)
84.2 (22.8); 0–100 85.3 (21.1); 0–100 83.2 (22.0); 0–100

Absence of depression (CES-D < 18) 3337 (90.65%) 4744 (94.92%) 3216 (93.87%)
Number of physical illnesses 2.3 (1.9); 0–11 2.3 (1.8); 0–10 2.5 (1.9); 0–10
Satisfaction with sex life (from 1 = very unsatisfied to 

5 = very satisfied)
3.6 (1.0); 1–5 3.4 (1.0); 1–5 3.3 (0.9); 1–5

Life satisfaction 3.8 (0.8); 1–5 3.4 (0.7); 1–5 3.9 (0.7); 1–5
Positive affect 3.5 (0.6); 1–5 3.5 (0.5), 1–5 3.5 (0.5); 1.5–5
Negative affect 2.0 (0.6); 1–4.6 2.0 (0.5), 1–4.8 2.0 (0.5); 1–4.5
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