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Abstract
Sexual well-being refers to the evaluation of one’s sexuality. We examined the association of enjoyment of sexuality with
longevity and the moderating role of perceived importance of sexuality in this association. In the population-based Longitudinal
Ageing Study Amsterdam, the survival of initially 55–84-year-olds was followed during 27 years. Complete data were available
for 1042 participants (45.3%). Analyses were adjusted for health-related and psychosocial covariates. 60% of the participants
experienced their sexuality as enjoyable and 44% as important. Enjoyment of sexuality was weakly, positively associated with
longevity (B[CI] = 0.29[-0.004;0.58]). Perceived importance modified this association: only in those who perceived sexuality as
important, the association between enjoyment and longevity was statistically significant (B[CI] = 0.78[0.29;1.27]). Positive affect,
functional limitations, emotional loneliness, self-rated health, sense of mastery and alcohol consumption accounted for 35% of
the latter association. Interventions may target older adults who perceive sexuality as important but not enjoyable.
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Introduction

Sexual well-being refers to the evaluation of one’s sexuality
and is considered an important aspect of quality of life
(Laumann et al., 2006; Træen & Villar, 2020). With ageing,
sexual activity may decrease and sexuality may be expressed
and valued in different ways. Older adults’ sexuality becomes
more multifaceted and is expressed more in forms of intimacy
such as kissing, touching and responsiveness than as sexual
intercourse (Ginsberg et al., 2005). Enjoyment of sexuality
has been reported as one of the most salient aspects of older
adults’ sexuality (Syme et al., 2019). Evidence shows that in
later life, men experience greater sexual well-being than
women and that sexual well-being is associated with social
and psychological aspects of quality of life, including partner
relationship quality, the absence of loneliness and psycho-
logical well-being (Lee et al., 2016; Matthias et al., 1997).
Evidence also exists on physical benefits of sexual well-being
including cardiovascular health (Liu et al., 2016). This study
expands on earlier findings by addressing the association of
sexual well-being with longevity.

Sexual well-being may affect longevity for several rea-
sons. First, sexuality and intimacy are a source of emotional
support, which is known to protect against mortality (Penninx
et al., 1997; Schnarch, 1991). Second, satisfaction with

sexuality may reduce health effects of stress (Ein-Dor &
Hirschberger, 2012), thereby reducing the risk of mortality.
Third, older women who have higher levels of sexual activity
and interest, rate themselves higher on a subjective scale of
successful ageing (Thompson et al., 2011), which in turn may
increase longevity. Last, sexuality and intimate relationships
and their health and well-being benefits are unique and cannot
be replaced by general social relations or friendships
(Hillman, 2000; Liu et al., 2016).

When studying the potential effect of sexual well-being on
longevity, a broad range of demographic, physical, emotional
and social characteristics needs to be accounted for. De-
mographic characteristics known to be associated with both
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sexual well-being and longevity are age, sex, level of edu-
cation and occupation and particularly marital or partner
status (Laumann et al., 2006). Chronic disease, disability and
depressive and anxiety symptoms are known to reduce sexual
satisfaction, to increase in older age and to be associated with
mortality (Baldwin et al., 2015; Syme, Klonof, Macera, &
Brodine, 2013). The same may be true for life style factors
(Addis et al., 2006). Positive indicators of mental health, such
as positive affect and sense of mastery, may help undertake
action to fulfil one’s (sexual) desires and are also associated
with longevity (Kolodziejczak et al., 2021; Wiest et al.,
2011). Social and cultural factors that may play a role are
social support, loneliness, religiousness and attitude towards
ageing (Estill et al., 2018).

As many factors potentially affect the association between
sexual well-being and longevity, data from comprehensive
studies are needed to investigate this association. Previous
studies showing an association between sexuality and lon-
gevity focus on sexual activity rather than sexual enjoyment
(Chen et al., 2007; Davey Smith et al., 1997; Hsu et al., 2017;
Kepler et al., 2020). One of these shows that the univariate
association of sexual activity with longevity does not hold
after adjustment for depression (Hsu et al., 2017). Other
studies adjusted only for demographic characteristics. It re-
mains to be examined if enjoyment of sexuality is associated
with longevity.

The extent to which enjoyment of sexuality contributes to
longevity, furthermore, may depend on the perceived im-
portance of sexuality. Gerontological theories state that with
ageing, adaptation occurs such that subjective importance
shifts to those domains in life in which one is still able to exert
a degree of control or to participate (Baltes, 1997;
Brandtstädter & Rothermund, 2002). These domains may be
smaller in number, but remain a source of well-being. Applied
to sexuality, these theories predict that when sexuality can no
longer be enjoyed, people tend to perceive it as less important
and compensate this loss by focussing on domains from
which they can still derive enjoyment. Sexuality is one do-
main of which the perceived importance has been shown to
decrease with ageing (Laumann et al., 2006; Lindau et al.,
2007). Vice versa, if people fail to make this adaptation and
no longer enjoy sexuality but still attach importance to it, their
lack of sexual enjoyment may contribute negatively to their
quality of life and ultimately, their longevity. This argument
leads to the expectation that the association between sexual
well-being and longevity depends on the importance attached
to sexuality.

Using data from a longitudinal, comprehensive study of
ageing, we investigated the long-term effects of enjoyment of
sexuality on longevity in older persons. We hypothesised that
enjoyment of sexuality is positively associated with lon-
gevity. We further hypothesised that this association is
stronger in older adults who perceive sexuality as important,
because not enjoying sexuality may shorten their longevity,
and that this association is weaker or non-existent in those

who perceive sexuality as unimportant. In other words, we
expected perceived importance of sexuality to be a moderator
of the association between enjoyment of sexuality and lon-
gevity. In addition, we examined a range of health and
psychosocial factors that may account for this association.

Methods

Sample

Our study sample consisted of participants in the Longi-
tudinal Ageing Study Amsterdam (LASA), which is based
on a representative random sample of Dutch adults initially
aged 55–85 years (N = 3107). The design of the study has
been described earlier (Hoogendijk et al., 2020). In brief,
data collection started in 1992–1993 (baseline) with
follow-up measurements being conducted at roughly 3-
year intervals. Except for vital status, only baseline data
were used for this study to maximise the follow-up period.
The cooperation rate at baseline was 62%. Face-to-face
interviews were conducted in the participants’ homes. In
addition, participants were asked to fill in a self-completion
questionnaire. Written informed consent was obtained
from every participant.

The questions on the experience of sexuality were in-
cluded in the self-completion questionnaire, to which 2302
participants responded, that is, 74.1% of baseline participants.
The question on importance of sexuality was listed before the
question on enjoyment and had valid responses for 1899
participants (82.5% of self-completion questionnaire re-
spondents). The question on enjoyment had valid responses
for 1042 participants (45.3% of self-completion questionnaire
respondents). The latter constituted the study sample. Po-
tential selection bias was assessed on all study variables in
two stages. First, the participants who responded to the
question on importance were compared to self-completion
questionnaire respondents who did not respond to this
question. Second, the participants with valid responses on
both importance and enjoyment questions were compared to
those who responded to the importance question only (Table
1).

Measures

Experience of Sexuality. Experience of sexuality was assessed
using three questions (Hartmans et al., 2015). First a question
was asked about past enjoyment of sexual life, phrased as:
‘How did you experience your sexual life in the past?’ with
response categories: (1) very unpleasant; (2) unpleasant; (3)
not unpleasant, not pleasant; (4) pleasant and (5) very
pleasant. Next came the importance question, phrased as:
‘How important is sexuality for you at the moment?’ with
response categories: (1) very unimportant; (2) unimportant;
(3) not unimportant, not important; (4) important and (5) very
important. Last, the current enjoyment question was phrased:
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‘How do you experience your sexual life at the moment?’
with the same response categories as the past enjoyment
question. For descriptive purposes, the current importance
and enjoyment variables were dichotomised, grouping par-
ticipants who responded neutrally with those responding
negatively (Laumann et al., 2006).

Survival Time. Vital status of each participant was traced using
official population registries from baseline through December
31, 2019, that is, 26.9 years of follow-up. The ascertainment was
complete except for nine cases. We used the Realized Proba-
bility of Dying (RPD) as a relative measure of longevity (Deeg
et al., 1989). Using life tables based on the total Dutch

Table 1. Comparison between characteristicsa of participants with valid data on enjoyment and/or importance of sexuality and with missing
data on both sexuality items (first three columns) and between characteristics of participants with valid data on both enjoyment and
importance of sexuality and with valid data on importance of sexuality only (last three columns): means (standard deviations), unless specified
otherwise.

Data on One
(n = 1899)

Missing Data on Both
(n = 396)

p-Value of
Difference

Data on
Both
(n = 1042)

Data on Importance
Only (n = 857)

p-Value of
Difference

LRPDb 0.08 (1.65) �0.12 (1.57) .022 0.14 (1.57) 0.01 (1.74) .082
Age 69.2 (8.5) 73.8 (8.4) <.001 66.3 (7.6) 72.9 (8.0) <.001
Sex, % female 50.1 55.1 .072 40.7 61.5 <.001
Education in years 9.1 (3.3) 7.9 (3.0) <.001 9.3 (3.2) 8.7 (3.4) <.001
Job level (1–5) 2.7 (1.0) 2.5 (0.9) <.001 2.8 (0.9) 2.6 (1.0) <.001
With partner (%) 73.3 48.6 <.001 92.7 49.7 <.001
In care institution (%) 2.1 4.8 .005 1.0 3.5 <.001
Self-rated health (1–5) 2.4 (0.9) 2.4 (1.0) .489 2.3 (0.8) 2.5 (1.0) <.001
No of chronic diseases 1.4 (1.2) 1.5 (1.2) .060 1.2 (1.1) 1.6 (1.3) <.001
No of medications 1.7 (1.8) 1.9 (1.9) .028 1.4 (1.6) 2.1 (1.9) <.001
Functional limitations (0–
24)

2.2 (4.0) 3.9 (5.6) <.001 1.2 (2.8) 3.4 (4.9) <.001

MiniMental state exam
(0–30)

27.4 (2.4) 26.4 (3.2) <.001 27.7 (2.1) 27.0 (2.7) <.001

Depressive symptoms (0–
60)

7.6 (7.5) 7.9 (8.3) .455 6.2 (6.6) 9.3 (8.1) <.001

Positive affect (0–12) 8.9 (2.9) 8.8 (3.0) .595 9.3 (2.6) 8.3 (3.0) <.001
Anxiety symptoms (0–21) 2.6 (3.3) 2.3 (3.1) .124 2.3 (3.1) 2.9 (3.6) <.001
Sense of mastery (5–25) 17.4 (3.3) 16.9 (3.2) .008 18.0 (3.2) 16.8 (3.4) <.001
Emotional support (0–36) 22.2 (7.9) 21.4 (8.2) .087 22.9 (7.5) 21.3 (8.3) <.001
Social loneliness (0–5) 0.9 (1.3) 0.9 (1.3) .752 0.7 (1.2) 1.1 (1.4) <.001
Emotional loneliness (0–
6)

1.1 (1.6) 1.2 (1.7) .049 0.7 (1.2) 1.6 (1.9) <.001

Waist circumference 97.3 (11.0) 99.4 (11.5) .003 97.0 (10.8) 97.8 (11.2) .133
Alcohol consumptionc

-% no
-% mild
-% moderate/extreme

19.5
76.7
3.8

27.9
69.9
2.2

.001 15.5
79.8
4.8

24.5
72.8
2.7

<.001

Current smoker (%) 25.5 20.2 .032 26.0 24.8 .585
Attitude towards ageing
(0–8)

4.3 (2.4) 4.0 (2.4) .072 4.2 (2.4) 4.4 (2.4) .053

Religiousness
-% protestant
-% Roman Catholic

29.7
30.2

44.2
30.8

<.001
.803

28.0
31.8

31.7
28.2

.078

.096

Past enjoyment of
sexuality (1–5)

4.0 (0.7) 4.0 (0.8) .833 4.1 (0.7) 3.9 (0.8) <.001

Current importance of
sexuality (1–5)

— — — 3.3 (0.9) 1.9 (1.0) <.001

afor continuous variables, the range is given in brackets.
bLogit of the Realised Probability of Dying, values >0 indicate longer survival than the median population.
cmild: <21 days/month or <4 glasses/day; moderate to extreme: ≥ 21 days/month and ≥4 glasses/day.
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population for successive years during the study period, the
RPD compares for each individual, according to year of birth
and sex, his or her survival time with the total Dutch pop-
ulation’s survival time from the start of the study onward. Thus,
the RPD adjusts simultaneously for the effects of age and sex on
survival time. RPD values range from 0 to 1. RPD values below
0.50 indicate that survival is longer than the median population;
values above 0.50 indicate shorter survival. For example, the
value of a man’s RPD is 0.80 if, at the time of his death, 80% of
his cohort is still alive. At the end of follow-up, 24.7% of the
study sample (n = 258) was still alive. The RPD for these
participants is estimated by assuming that their remaining
survival time corresponds to the median population survival
time from end-of-follow-up onward. This amounts to multi-
plying the probability of reaching the end of 2019 by 0.5.

As the RPD has a uniform distribution, it was transformed
to a standard normal distribution using the logit. Minus the
logit of the RPD (LRPD) was used as the dependent variable
in linear regression models, where higher LRPD values in-
dicate greater longevity.

Covariates: Socio-Demographics. Age and sex were available
from the population registry. Education was self-reported as
the highest educational level attained and recoded into
number of years (5–18). Level of longest-held job ranged
from (1) unschooled to (5) scientific. Partner status was
categorised as: (1) no partner and (2) partner (including non-
married partner and living apart together). Living arrange-
ments were categorised as (1) community-living and (2) in
care institution.

Covariates: Physical Health. Self-perceived health was as-
sessed with response options (1) very good to (5) poor.
Functional limitations were based on self-reported difficulty
in performing six activities: walk up and down a 15-step
staircase without stopping, cut one’s own toenails, dress
oneself, transfer in and out of chairs, walk outside for
5 minutes without stopping and use private or public
transportation. For each activity, a score between (0) no
difficulty and (4) cannot perform was assigned; the summed
score ranged from 0 to 24. The number of chronic diseases
was assessed by self-reports of the following diseases:
chronic non-specific lung disease, cardiac disease, peripheral
arterial disease, diabetes mellitus, stroke, arthritis and cancer
and ranged from 0 to 7. The number of medications used was
recorded by the interviewer upon inspecting the containers of
medications currently used by participants.

Covariates: Mental Health. Cognitive functioning was mea-
sured using the Mini-Mental State Examination (MMSE).
Scores range from 0 to 30, with higher scores indicating better
cognitive functioning (Folstein et al., 1975). Depressive
symptoms were measured using the 20-item Centre for Ep-
idemiologic Studies Depression (CES-D) scale (Radloff,
1997). Response categories ranged from (0) (almost) never

to (3) (almost) always; the summed score ranged from 0 to 60.
Anxiety was assessed using the Hospital Anxiety Depression
Scale-Anxiety subscale which measures seven symptoms of
anxiety (Zigmond & Snaith, 1983). Response categories
ranged from (0) (almost) never to (3) (almost) always; the
summed score ranged from 0 to 21. Positive affect was based
on the four positive items from the CES-D scale, with a
summed score from 0 to 12. Sense of mastery, defined as
feeling that one has control over one’s life and experiences
rather than these being ruled by chance or others, was as-
sessed using a five-item version of the Mastery scale (Pearlin
& Schooler, 1978). Its scores range from 5 to 25.

Covariates: Life Style. Current smoking status was assessed by
asking the participants whether they currently smoked or not.
Alcohol consumption was assessed using two questions: on
how many days per month alcoholic beverages were con-
sumed and howmany glasses each time (Mulder &Garretsen,
1983). Responses were combined into three categories: (0) no
alcohol use, (1) 1–3 glasses a time or less than 21 days/month
and (2) four or more glasses a time and 21 or more days/
month. Waist circumference (in cm) was calculated as the
mean of two measurements in standing position, midway
between the lower rib and the iliac crest after expiration.

Covariates: Social and Cultural Factors. Social support was as-
sessed as the emotional support received from the nine most
frequently contacted persons, coded as (1) never to (4) often
and summed to a maximum of 36 (Penninx et al., 1997). Social
and emotional loneliness were measured using the De Jong
Gierveld loneliness scale, ranging from 0 to 5 for social and
from 0 to 6 for emotional loneliness (de Jong Gierveld et al.,
2009). Religious denominationwas assessed asmembership of
a church or religious group, specifically, of one of the pre-
dominant denominations in the Netherlands: (1) Protestant, (2)
Roman Catholic or (0) none or other (Braam et al., 1999).
Attitude towards ageing was asked using four questions on
perceived influence of ageing on daily activities, financial
situation, contacts with family and friends and involvement in
current affairs. Response categories were (0) no, (1) more or
less and (2) yes. The summed scores ranged from 0 to 8.

Statistical Analyses

Descriptive data were tested using chi-square for categorical
and t-tests for continuous variables. First, differences be-
tween the included and excluded participants were examined.
Subsequently, within the study sample, differences were
examined between those who reported their sexuality as not
enjoyable and as enjoyable and between those who reported
their sexuality as not important and as important.

The effect of enjoyment of sexuality on longevity, defined
as the LRPD, was first assessed in a basic linear regression
model. This model included age as a covariate, because the
LRPDwas positively associated with age, implying that older
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participants in our study sample had greater longevity as
compared to the general population. The LRPD was not
associated with sex. As enjoyment of sexuality proved to
have a nonlinear association with the LRPD, it was trans-
formed using the square root. Moderation of the association
of enjoyment and longevity by importance of sexuality was
assessed with the product term of enjoyment and dicho-
tomised importance. In case of moderation, the coefficients
for the importance strata were derived from the full sample
(Figueiras et al., 1998). To account for possible confounders,
covariates were included, aiming for parsimony without
overlooking influential variables. Thus, covariates were in-
cluded one by one in the regression model. The covariate that
yielded the largest change in the regression coefficient of
enjoyment was kept in the model, after which the covariate
yielding the next largest change was included, and so on, until
this regression coefficient did not change anymore. A p-value
of <0.05 was considered statistically significant.

Results

Characteristics of Participants Excluded From the
Study Sample

Examination of potential selection bias of our study sample
involved two comparisons. First, comparing participants with
data on enjoyment and/or importance of sexuality with
participants without data on both (Table 1, columns 1–3), the
latter had a shorter longevity, were older and more often
female, had fewer years of education and a lower job level,
less often had a partner and more often lived in a care in-
stitution. They also had poorer physical and cognitive, but not
mental health. They did experience less mastery and more
emotional loneliness. They had a greater waist circumference,
but less often consumed alcohol or smoked. Finally, they
more often had a Protestant denomination.

Second, comparing participants with data on importance
only to participants with complete data, the former on average
perceived sexuality as unimportant (score 1.9 on a 1–5 scale),
in stark contrast to participants with complete data (score 3.3)
(Table 1, columns 4–6). They also more often reported having
experienced their sexuality as less enjoyable in the past,
although this difference was small. About half had no partner,
versus only 7% of the participants with complete data.
Participants with incomplete and complete data further dif-
fered on similar characteristics as those with incomplete and
no data but did not differ statistically significantly regarding
religious denomination and longevity (p > 0.05).

Bivariate Associations of Enjoyment and Importance
of Sexuality With Covariates

In the study sample, 59.9% of the participants experienced
their sexuality as enjoyable, and 43.7% of the participants
rated their sexuality as important.

No meaningful difference was observed in LRPD between
participants who reported low and high enjoyment of sex-
uality (Table 2). Participants who reported their sexuality as
enjoyable were slightly younger and more often male,
somewhat more often had a partner, had better self-rated
health and fewer chronic diseases, used fewer medications,
had fewer depressive and anxiety symptoms and higher
positive affect and sense of mastery, experienced less social
and emotional loneliness and had a more positive attitude
towards ageing. No statistically significant differences were
observed regarding level of education, job level, living ar-
rangement, cognitive functioning, emotional support, waist
circumference, alcohol consumption, smoking and religious
denomination.

Differences regarding perceived importance were ob-
served along the same lines, although these differences
tended to be smaller. Notable exceptions were the absence of
differences in social and emotional loneliness and attitude
towards ageing, and the presence of a statistically significant
greater alcohol use in those who rated their sexuality as
important.

Past enjoyment of sexuality was greater in participants
who reported enjoyment and importance of current sexuality.
Finally, there was a clear mutual association between high
enjoyment and high importance.

Association of Enjoyment of Sexuality With Longevity

The main effect of enjoyment of sexuality on longevity did
not reach significance in the basic regression model, the
regression coefficient and confidence interval (B(CI)) being
0.286 (�0.004;0.577). This coefficient indicates that one
point increase in the square root of enjoyment of sexuality
(i.e. from one to four on the original response scale) is as-
sociated with 0.29 standard deviation of the LRPD, or 0.29
standard deviation longer survival.

The interaction term of perceived importance and
enjoyment in the model including both main effects
showed statistical significance (p = 0.018). In participants
who rated sexuality as unimportant, the B(CI) of en-
joyment was 0.020 (�0.378;0.413). In contrast, in those
who rated sexuality as important, this was 0.782 (0.289;
1.274). To visualise this contrast, the remaining life ex-
pectancy for participants of the predominant sex and
average age in the study sample, that is, men aged 65
years, was calculated from the LRPD for each enjoyment
score in the two importance strata (Figure 1). Whereas in
men who perceived sexuality as unimportant, there was
only a 1-year difference in life expectancy between those
who perceived sexuality as very unpleasant and very
pleasant, this difference amounted to as much as 7 years
for those who rated sexuality as important. It must be
noted that in our study sample, the proportion of older
adults who perceived sexuality as important but not en-
joyable was only 5.4%.
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To examine the net effect of enjoyment of sexuality on
longevity in participants who rated sexuality as important,
covariates were added one by one (Supplemental Table). The
final model (Table 3) included positive affect, functional
limitations, emotional loneliness, self-rated health, sense of
mastery, and alcohol consumption. Inclusion of other co-
variates did not reduce the regression coefficient of the en-
joyment of sexuality any more. In the final model, the
regression coefficient was reduced by 35% from 0.782 to
0.510 and was only marginally significant (p = 0.051). Thus,
the covariates accounted for 35% of the association between

enjoyment of sexuality and longevity in those who rated
sexuality as important. In this subsample, a one point increase
in the square root of enjoyment of sexuality is associated with
0.51 standard deviation better survival.

Discussion

Our study showed that enjoyment of sexuality was associated
with longevity in older adults, but only in those who per-
ceived sexuality as important. This association was partly
accounted for by positive affect, functional limitations,

Table 2. Comparison of characteristicsa,b,c of participants with low and high enjoyment of sexuality and with low and high importance
attached to sexuality: means (standard deviations), unless specified otherwise

Enjoyment Importance

Lowb,c (n = 419) Highb,c (n = 624)
p-Value of
difference Lowd (n = 587) Highd (n = 455)

p-Value of
difference

LRPDe 0.12 (1.61) 0.16 (1.55) .645 0.15 (1.56) 0.13 (1.60) .831
Age 67.8 (7.8) 65.3 (7.4) <.001 66.9 (7.7) 65.6 (7.5) .006
Sex, % female 49.9 34.5 <.001 48.0 31.2 <.001
Education in years 9.4 (3.1) 9.6 (3.3) .195 9.5 (3.2) 9.6 (3.3) .370
Job level (1–5) 2.8 (1.0) 2.8 (0.9) .605 2.8 (1.0) 2.8 (0.9) .539
With partner (%) 90.9 93.9 .071 91.8 93.8 .213
In care institution (%) 50.0 50.0 .526 30.0 70.0 .381
Self-rated health (1–5) 2.4 (0.9) 2.2 (0.8) <.001 2.4 (0.9) 2.2 (0.8) <.001
No of chronic diseases 1.3 (1.1) 1.1 (1.1) <.001 1.3 (1.1) 1.1 (1.1) .003
No of medications 1.6 (1.7) 1.2 (1.5) .001 1.4 (1.7) 1.3 (1.5) .370
Functional limitations (0–24) 1.5 (3.0) 0.9 (2.5) <.001 1.4 (3.0) 0.8 (2.3) .001
MiniMental State Exam (0–30) 27.8 (2.0) 27.7 (2.2) .469 27.8 (2.1) 27.7 (2.2) .368
Depressive symptoms (0–60) 7.4 (7.4) 5.4 (6.0) <.001 6.8 (7.1) 5.6 (5.9) .004
Positive affect (0–12) 8.8 (2.4) 9.7 (2.40 <.001 9.1 (2.7) 9.6 (2.5) .002
Anxiety symptoms (0–21) 2.7 (3.3) 2.0 (2.8) <.001 2.5 (3.2) 2.0 (2.8) .008
Sense of mastery (5–25) 17.3 (3.3) 18.4 (3.0) <.001 17.7 (3.2) 18.3 (3.1) .009
Emotional support (0–36) 22.4 (7.6) 23.1 (7.4) .146 22.6 (7.6) 23.2 (7.4) .146
Social loneliness (0–5) 0.9 (1.3) 0.6 (1.1) .001 0.8 (1.2) 0.7 (1.1) .583
Emotional loneliness (0–6) 0.9 (1.4) 0.5 (1.1) <.001 0.7 (1.3) 0.6 (1.2) .576
Waist circumference 97.5 (11.2) 96.6 (10.5) .225 96.9 (11.0) 97.2 (10.5) .664
Alcohol consumptionf

- % no
- % mild
- % moderate/extreme

18.5
76.8
4.6

13.4
81.8
4.8

.082 17.9
78.7
3.3

12.3
81.1
6.6

.004

Current smoker (%) 23.7 27.5 .167 24.8 27.5 .329
Attitude towards ageing (0-8) 4.4 (2.4) 4.0 (2.4) .007 4.3 (2.4) 4.1 (2.5) .168
Religiousness
-% Protestant
-% Roman Catholic

27.9
31.5

28.1
31.9

.953
.881

28.6
30.3

27.3
33.6

.626
.256

Past enjoyment sexuality (1–5) 3.8 (0.7) 4.3 (0.6) <.001 3.9 (0.7) 4.3 (0.7) <.001
Current enjoyment of

sexuality (1–5)
— — — 3.3 (0.7) 4.0 (0.7) <.001

Importance of sexuality (1–5) 2.8 (0.8) 3.7 (0.7) <.001 — — —

aAll variables have <4% missing values, except waist circumference (valid n = 986)
bfor continuous variables, the range is given in brackets
clow: (very) unpleasant or neutral; high: (very) pleasant
dlow: (very) unimportant or neutral; high: (very) important
eLogit of the Realized Probability of Dying, values >0 indicate longer survival than the median population
fmild: <21 days/month or <4 glasses/day; moderate to extreme: >= 21 days/month and >=4 glasses/day
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emotional loneliness, self-rated health, sense of mastery, and
alcohol consumption. Among participants who perceived
their sexuality as unimportant, no association with longevity
was found. Thus, whereas no unambiguous evidence exists
for the association of sexual activity and longevity (Hsu et al.,
2017), our findings support an association of sexual enjoy-
ment with longevity, conditional on perceiving sexuality as
important.

Sexuality in late life is considered to be a sensitive issue.
Health professionals are hesitant whether they can probe into
this part of older people’s lives (Hillman, 2000). This pre-
vents effective exploration and treatment of sexual problems
(Hinchliff et al., 2018; Taylor & Gosney, 2011). However, for

many older adults this may not be necessary. Several studies
have shown that the importance attached to sexuality de-
creases with ageing (Laumann et al., 2006; Lindau et al.,
2007). Also, the negative impact of sexual difficulties varies
(Hinchliff et al., 2018). Even when some older people find
sexuality important, they may suppress their desire for
sexuality, for example, in consideration of their partner’s
wishes. Single older adults, especially when living in a long-
term care facility, may attach less importance to sexuality due
to a perceived lack of opportunities to engage in intimate
relationships (Bender et al., 2020). Thus, in line with ge-
rontological theory (Baltes, 1997; Brandtstädter &
Rothermund, 2002), these older adults are able to adjust

Figure 1. Remaining life expectancy by enjoyment of sexuality for men aged 65 years in 1992-1993, distinguishing men who perceived
sexuality as unimportant (left) and important (right).

Table 3. Regression coefficients and confidence intervals (B (CI)) for the effects on the Logit of the Realized Probability of Dying of all
variables included in the final model.

B CI p-Value

Enjoyment of sexuality (square root) 0.508 0.289; 1.274 .002
Importance of sexuality (dichotomous) 1.194 0.116; 2.271 .030
Interaction enjoyment*importance �0.678 �1.329; 0.027 .041
Age 0.037 0.023; 0.050 <.001
Positive affect, range 0–12 �0.006 �0.047; 0.035 .784
Functional limitations, range 0–24 0.101 0.060; 0.142 <.001
Past enjoyment of sexuality, range 1–5 0.094 �0.060; 0.247 .233
Emotional loneliness, range 0–6 �0.040 �0.125; 0.044 .351
Self-rated health, range 1–5 �0.072 �0.202; 0.057 .274
Sense of mastery, range 5–25 �0.001 �0.035; 0.034 .973
Alcohol consumptiona

- Mild versus no
- Moderate to extreme versus no

0.131
�0.683

�0.145; 0.408
�1.136;-0.231

.351

.003

Variance explained (R-square) 7.1%

amild: <21 days/month or <4 glasses/day; moderate to extreme: ≥ 21 days/month and ≥4 glasses/day.
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their experience of sexuality without intervention of health
professionals.

In our study sample, the percentage of older adults who
find sexuality important, but do not enjoy their sexual life is
small (5.4%). Whether or not professional attention is war-
ranted for individuals in this group, will depend on each
individual’ s situation. The reasons for their shorter longevity
can be partly derived from the covariates that accounted for
the association between enjoyment of sexuality and longevity
in our study. These included indicators of health and emo-
tional well-being, some of which may be amenable for
treatment, for example by rehabilitation of disability or by
counselling to help cope with emotional loneliness. Mean-
while, these factors accounted for only a part of the asso-
ciation, so that the full association remains to be understood.
Another factor that might play a role, but could not be in-
vestigated in the present study, is the partner’s poor health
(Hinchliff et al., 2018; Syme et al., 2013), which in itself
places an additional burden on the healthy partner, with
consequences for their own health (Kaschowitz & Brandt,
2020). In addition, it is possible that these older adults ex-
perienced sexual difficulties that may be linked to specific
health problems that were not sufficiently accounted for in
our study. These and possibly other factors would warrant
further research.

Strengths and Limitations

This study is based on a large samplewith a substantial proportion
of participants aged 70 and over. A broad set of covariates was
available, and their observed associations with enjoyment of
sexuality correspond to earlier reports (Lee et al., 2016; Liu et al.,
2016;Matthias et al., 1997; Thompson et al., 2011). Furthermore,
the sample has a well-balanced sex composition and includes
participants both with and without a partner, although it must be
acknowledged that participants without a partner were under-
represented. Because partner status did not contribute to the final
model, our findings may be considered to apply to older people
regardless of their partner status.

Limitations to this study include, first, that the data used
were collected several decades ago, in 1992–1993. However,
our study is unique in that it examined the association of
sexuality with longevity in older age and therefore we believe
that our results contribute to the existing literature, especially
given the long follow-up of our participants. The question
remains open, to what extent results from our study are
transferable to more recent generations of older adults, since
attitudes towards and perceptions of sexuality may have
changed (Beckman et al., 2008). A study in Dutch men and
women aged 55–65 years showed, however, that the per-
ceived importance of sexuality slightly increased over 20
years since 1993, but that this increase was limited to single
women (Kaschowitz & Brandt, 2020).

Second, ‘sexuality’ may mean very different things to
individual participants. By consequence, what participants

enjoy or find important may differ widely. Our study did not
include information about what sexual activities participants
actually engage in. However, it may be assumed that the
meaning of ‘sexuality’ varies with many of the covariates
included in our model, so that the final model at least partly
corrects for this lack of information.

Third, the study was subject to selective non-response,
with the included participants clearly perceiving sexuality as
more important. Non-response was also higher among the
female, older, lower educated, partnerless, institutionalised
and physically and mentally less healthy participants. This
selection bias was amplified in two successive exclusion
steps. The non-response may have weakened the association
between sexuality and longevity, because the non-responders
had a higher risk of a shorter longevity. However, important
covariates on which non-responders differed from responders
were included in the final regression model to compensate for
potential bias in the final results.

Fourth, participants who did not answer the questions
about enjoyment of sexuality may have simply perceived
sexuality as not applicable, not meaning that they do not have
a perception about their sexuality. This may be the case, for
instance, in the absence of a partner (Table 1). In such cases,
sexuality might remain important despite the perceived lack
of possibilities to be sexually active. In future studies, the
phrasing of questions about experience of sexuality should
allow for perceived non-applicability.

Fifth, the experience of sexuality was measured only once.
Thus, changes in participants’ perceptions, for example,
subsequent to the onset of illness or partner loss, were not
accounted for. The association of such changes with lon-
gevity warrants future research.

Finally, ageism may have played a role in self-reports of
the experience of sexuality (Estill et al., 2018; Syme et al.,
2019). The ageist stereotype depicts older people as non-
sexual beings. To the extent that this stereotypical belief is
internalised, study participants may either have skipped the
questions or marked the response that they considered so-
cially desirable. In our study, however, attitude towards
ageing was not significantly associated with perceived im-
portance of sexuality. Regardless, in future studies of the
experience of sexuality, the inclusion of questions about
perceived ageism is recommended.

Despite these limitations, a clear longevity difference was
observed in older adults who perceive sexuality as important:
those who experience sexuality as less enjoyable can expect to
live fewer years than those who experience their sexuality as
more enjoyable. Thus, the effect of enjoyment of sexuality
equals that of many health and psychosocial factors that have
been reported to be associatedwith longevity. It is recommended
to routinely incorporate questions about sexuality in surveys
among older adults (Hinchliff et al., 2018). Also, more quali-
tative research may be indicated to investigate in-depth possible
discrepancies in enjoyment and importance of sexuality. Further
clarification of the multifaceted experience of sexuality during
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ageing may help adjust social norms and beliefs about sexuality
at older ages andmay aid in decisionmakingwhat type of health
professionals, if any, might have a role in exploring, diagnosing
and treating sexual problems of older adults.
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