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ABSTRACT
Objectives Population- representative studies of the 
sexual health of middle- aged and older adults are 
lacking in ageing societies. This study aimed to identify 
latent patterns of sexual behaviours and health of people 
aged 45–74 years.
Methods We conducted a latent class analysis of 
the National Attitudes and Sexual Lifestyles Survey 
(Natsal- 3), a nationally representative survey conducted 
in Britain in 2011.
Results Of the 5260 respondents aged 45–74 years, 
48.86% of men and 44.91% of women belonged to the 
Content Caseys class who reported good sexual health. 
The Infrequent Indigos (30.94% of men, 44.38% of 
women) were characterised by a lack of sexual activity, 
reported some dissatisfaction, and were more likely to 
have a disability. The Low- Functioning Lees (11.65% of 
men, 8.41% of women) reported some more disability 
and had issues with sexual functioning and higher levels 
of distress. The Multiple- Partnered Morgans (8.62% of 
men, 2.30% of women) were characterised by a greater 
number of sexual partners and several risk behaviours.
Conclusions The use of these four classes can aid in 
improved targeting of tailored sexual health services 
to improve sexual function, sexual satisfaction, reduce 
distress and risky behaviours among middle- aged and 
older adults. These services should be inclusive of the 
disabled community.

INTRODUCTION
Longer life spans and increased quality of care for 
older people have contributed to a fundamental 
transition about what it means to be an older adult, 
altering sexual biographies and behaviours.1 2 
Although sexual activity generally decreases with 
age,3 the English Longitudinal Study of Ageing 
showed that a sizeable portion of middle- aged and 
older men and women remain sexually active.4 
However, there is a persistent misperception that 
‘age is a condom’ and older adults aged ≥65 years 
do not have sex or sexual health needs.5 Addition-
ally, research on sexual health among middle- aged 
adults has been limited,6 and many sexual health 
studies have either explicitly excluded older partic-
ipants7 8 or aggregate entire subsets of middle- aged 
and older adults.9 10 There are few population- 
representative studies of sexual health that include 
these groups, even though this information is 
important for planning messaging campaigns, 

behavioural interventions, clinical programmes and 
health systems.11 There is therefore a large evidence 
gap on the sexual health needs of middle- aged and 
older adults, which themselves are heterogeneous 
across age groups and experience a range of sexual 
health needs.11

Previous studies have reported high levels of 
sexual dysfunction and dissatisfaction among 
older adults, where commonly reported conditions 
concern erectile problems for men, arousal for 
women and a general decline of interest in sex.4 12 In 
addition, sexually transmitted infections (STIs) are 
increasing among the older age groups,13 and few 
older adults report speaking to their doctor about 
sex at all.12 Thus the limited evidence we do have 
on older adults suggests a need to better identify 
and respond to older adults’ needs for sexual health 
services in ways that address their unique age- 
related concerns. Characterising these concerns and 
identifying the range of need for this diverse demo-
graphic will improve the ability of care providers 
and policymakers to prioritise interventions.

We sought to evaluate the sexual behaviours 
and health outcomes of middle- aged and older 
adults and identify sexual health needs among this 
group. Using the National Survey of Sexual Atti-
tudes and Lifestyles (Natsal- 3), a rare example of 
a population- representative sexual health study 
that included older adults, we conducted a latent 
class analysis (LCA) to create and examine identi-
fiable classes. LCAs have recently gained attention 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Population- representative sexual health studies 
often focused on young populations and few 
included middle- aged and older adults.

WHAT THIS STUDY ADDS
 ⇒ Our latent class analysis using a nationally 
representative sample identified four different 
categories of sexual health needs among 
middle- aged and older adults in Britain.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE AND/OR POLICY

 ⇒ Our study findings can help inform tailored 
clinical capacity training programmes to better 
meet the sexual health needs of middle- aged 
and older adults.
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through their ability to characterise differing levels of risk14 and 
health outcomes, including in sexual health.15 Past LCAs that 
cluster symptoms and biomarkers to study disease profiles offer 
a model for translating demographic and behavioural character-
istics into clinical guides that could push forward a personalised 
approach to sexual health service provision.16 The purpose of 
this LCA subanalysis was to characterise the sexual health of this 
population and parse out differing sets of sexual health needs 
that can be used to develop and tailor appropriate services and 
interventions.

METHODS
Overview
This study is a secondary analysis of data from Natsal- 3, a 
nationally representative probability sample survey conducted 
in Britain in 2010–12.17 We included middle- aged people (ie, 
people aged 45–64 years, a period of human adulthood that 
immediately precedes the onset of old age) and older adults 
aged ≥65 years. We broadened our scope to include middle- 
aged adults because the 40s are associated with a transition from 
early to older adulthood in British life and culture and important 
biological changes (eg, female and male menopause). Other 
studies focusing on ageing have frequently included participants 
in their 40s and 50s.18 19

We used LCAs to identify unobserved (ie, latent) classes of 
middle- aged and older people with respect to their sexual health 
characteristics using sexual health items.20 This method uses 
responses to survey questions in order to identify new subgroups 
that are defined by observed variables. We then compared socio-
demographic, health- related and help- seeking variables across 
classes. In doing this we hope to capture a better understanding 
of the population structure of middle- aged and older adults, the 
diversity of their experiences and needs, and to inform potential 
strategies for intervention.

Participants and procedures
Natsal- 3 was the third cross- sectional roughly decennial nation-
wide population- representative household survey focused on 
sexual lifestyle and attitudes in Britain. The survey recruited 
15 162 men and women aged 16–74 years in 2010–2012. 
Natsal- 3 is one of the first of its kind to survey older adults with 
this breadth and comprehensiveness and the next survey (Natsal- 
4), which is planned to be fielded in Spring 2022, will extend 
only up to 59 years of age.21 Methods describing the design and 
administration of Natsal- 3 have been published previously.22

Survey instruments and definitions
The survey asked participants for sociodemographic informa-
tion. Participants were also asked about their opinions towards 
their general health status, treatment history for depression in 
the past 12 months, sexual behaviours and practices, sexual func-
tion, feeling of sexual satisfaction, sexual distress and history of 
STIs. For the purpose of this analysis we have defined ‘unsafe 
sex’ as the incidence of unprotected sex with two or more part-
ners in the past year. ‘Low sexual function’ was derived from 
a 5- point Likert scale developed and validated by the Natsal- 3 
study team.23 Additionally, participants were also asked to iden-
tify whether they had a limiting disability, defined as any long- 
standing illness, disability or infirmity that limits their activities 
in any way. These questions are shown in online supplemental 
table I.

Statistical analysis
Analyses used complex survey functions in order to incorporate 
the weighting, clustering and stratification of the data. Weights 

were derived to account for unequal probabilities of selection 
and non- response and corrected for differences in gender, age 
and regional distribution according to the UK 2011 census 
for this analysis.22 We first reported differences in sociodemo-
graphic characteristics, sexual behaviours and outcomes for the 
entire age range of the sample using χ2 tests. We then focused 
our comparison on the 45–54, 55–64 and 65–74 age groups. 
Analyses were carried out using JMP Pro Version 15.0 (SAS Insti-
tute, Cary, North Carolina, USA).

Latent class analyses (LCAs)
We hypothesised that men and women may show varying patterns 
of sexual practices and outcomes, and we stratified the LCAs by 
sex. We included a set of variables that were key measurements 
of sexual behaviour (ie, frequency of sex in last 4 weeks, number 
of partners in past year), higher- risk sexual behaviours (unsafe 
sex in past year, purchasing sex in past year) and sexual health 
outcomes (STI diagnosis in the past 5 years, sexual function, 
sexual satisfaction and sexual distress). Each latent class model 
item was coded as a binary variable to improve interpretability 
of model results. Identification of variables for inclusion was an 
iterative process, and the final list of variables was determined 
based on discussions among the authors and published literature. 
We determined the optimal number of classes based on Bayesian 
Information Criteria (BIC) (see more details in online supple-
mental table III and the descriptions).24 After identifying latent 
classes, we cross- tabulated on sociodemographic, behavioural 
and lifestyle variables by classes to investigate the individuals 
who make up the classes for potential tailoring of interventions.

RESULTS
Demographic backgrounds
Data from 9902 respondents were eligible for this subanalysis. 
Among them, 5260 respondents aged 45–74 years were the 
focus of this study, of which 2233 were men and 3027 were 
women. Table 1 shows the demographic characteristics of partic-
ipants alongside data for those aged <45 years. Among those 
aged 45–74 years, most identified as white (92% for both men 
and women) and over half (55% of men, 51% of women) were 
married or in a civil partnership. In addition, 28% of men and 
30% of women had a limiting disability.

Behavioural characteristics
Online supplemental table II shows the behavioural characteris-
tics of participants aged >45 years. Of these respondents, fewer 
men reported no sexual partners in the past year (27% of men, 
37% of women) and more men reported having two or more 
partners in the past year (10% of men, 3% of women). Men 
also reported more often engaging in all other sexual practices 
with the exception of masturbation in the past month, which 
was more commonly reported by women (50% of men, 60% of 
women). Men were more commonly engaged in risky sexual 
behaviours such as unsafe sex in the past year (5% of men, 2% of 
women). Similar trends were observed for those diagnosed with 
an STI in the last 5 years (1% of men, 0.6% of women), while 
17% of men and 16% of women reported a low sexual function 
score. All p values for this table were found to be significant.

Latent class analysis (LCA)
LCAs of sexual health- related variables explored several models 
that ranged from two to five latent classes with model fit statis-
tics shown in online supplemental table III. We determined that 
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the four- class model provided the optimal fit for both men and 
women.

The results in tables 2 and 3 show the conditional probabil-
ities of reporting a behaviour given membership in a certain 
class for both men and women, respectively. With the intent to 
provide simple and useful characterisations of the latent classes, 
we termed these four subgroups using common gender- neutral 

names in the UK and their primary descriptors. Alliterative 
gender- neutral class names were chosen to reduce negative 
connotations with stigmatised characteristics. These four names 
might aid clinicians in identifying sexual health needs and iden-
tifying services in a manner to which each could be most recep-
tive and most relevant. These probabilities formed the basis for 
the labelling of each class as follows. The first and largest class, 

Table 1 Demographic characteristics of male and female participants in Natsal- 3 by age group, 2012, UK (n=15 162)

Class label

Men (%) Women (%)

<45* 45–54 55–64 65–74 <45* 45–54 55–64 65–74

(n=4060) (n=794) (n=772) (n=667) (n=5842) (n=1123) (n=1030) (n=874)

Ethnicity

  White 85 91 95 96 85 89 94 96

  Mixed 3 1.0 0.5 0.6 3 2 0.9 0.3

  Asian 7 4 2 2 6 3 3 1

  Black 4 3 1 1 4 5 1 1

  Other† 1.6 0.8 0.5 0.0 1.6 0.9 1 0.2

Sexual identity

  Heterosexual/straight 97 96 97 99 96 97 99 99

  Gay/lesbian 2 2 1 0.2 1 1 0.8 0.1

  Bisexual 1 1 1 0.5 2 1 0.0 0.3

  Other 0.4 0.7 0.4 0.3 0.3 0.7 0.2 0.2

Relationship status

  Married or civil partnership 23 50 54 62 28 49 55 50

  Living with a partner 18 12 7 3 20 9 5 3

  In a steady relationship, not cohabiting 19 11 9 4 20 13 5 2

  No steady relationship 39 24 27 26 31 27 33 41

Academic qualifications

  No academic qualifications 10 17 37 52 8 17 38 35

  Academic qualifications typically gained at age 16 years‡ 32 40 25 18 32 40 33 27

  Studying for or have attained further academic qualifications 52 42 37 29 54 41 27 18

Socioeconomic class§

  Manager/professional 32 44 41 26 31 39 31 15

  Intermediate 34 30 31 29 27 25 29 20

  Semi- routine/routine 34 30 31 29 27 25 29 20

  No job currently 3 4 9 27 8 11 18 50

  Student 16 1 0.0 0.4 16 0.9 0.3 0.2

Respondent has a longstanding illness, disability or infirmity

  None 81 62 45 42 78 60 49 41

  Non- limiting 9 16 24 25 11 13 20 26

  Limiting 10 22 31 32 11 27 31 33

Opinion of own health

  Very good 46 35 26 24 46 36 32 25

  Good 43 45 42 41 42 42 39 41

  Fair 10 16 22 28 10 16 20 24

  Bad 1 4 7 7 2 5 7 7

  Very bad 0.4 0.8 3 1 0.3 1 2 2

Quintile of Index of Multiple Deprivation

  1 (least deprived) 18 23 22 26 17 23 23 25

  2 19 22 25 26 19 21 23 25

  3 19 19 21 19 20 20 20 18

  4 23 18 16 17 22 17 20 16

  5 (most deprived) 21 19 17 12 22 20 14 17

All numbers are weighted.
*Participants aged >16 years.
†Other includes Chinese.
‡English General Certificate of Secondary Education or equivalent.
§National Statistics Socio- Economic Classification.
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made up of 48.86% of the men and 44.91% of the women, 
was labelled ‘Content Caseys’ based on the low likelihoods of 
reporting higher- risk sexual behaviours, multiple partners and 
dissatisfaction/distress. Class 2, a smaller class for men (30.94%) 
than women (44.38%), was labelled ‘Infrequent Indigos’ based 
on the high likelihood that members of this class had not engaged 
in sex in the last 4 weeks. Class 3, made up of 11.65% of the 
men and 8.41% of the women, was labelled ‘Low- Functioning 
Lees’ based on the greater probability that members of this class 
reported a low sexual function score as well as distress regarding 
their sex life. The fourth class, made up of more men (8.62%) 
than women (2.30%), was labelled ‘Multiple Partner Morgans’ 
as a result of their high likelihood of having ≥2 sexual partners 
in the past year.

Demographic, health and lifestyle characteristics by classes
The results in table 4 show the percentages reporting a given 
sociodemographic, general health or help- seeking characteristic 
given membership in a certain latent class. Owing to the similar 

trends observed among men and women in the creation of these 
classes, we combined both sexes for this analysis to aid in read-
ability and simplicity. Separate analyses are reported in online 
supplemental tables IV and V.

Broadly, the Content Caseys and Low- Functioning Lees were 
very similar in profile. In the Low- Functioning Lees class, the 
majority were married or cohabitating with a partner (71% and 
9%, respectively) while, conversely, the majority of the Infrequent 
Indigos were in no steady relationship (63%). The Multiple- 
Partner Morgans class contained a higher percentage of those 
in no relationship (48%) than those who were married (26%) 
and, of the four classes, the largest share of those who were in a 
relationship without cohabitating (22%). Help- seeking for one’s 
sexual health was more common for the Low- Functioning Lees 
(32%) and the Multiple- Partner Morgans (13%) than for those in 
the other two classes. Regarding disability, the Infrequent Indigos 
and Low- Functioning Lees classes had a higher proportion of 
individuals reporting limiting disabilities (35% and 34%) than the 
Content Caseys and Multiple- Partner Morgans (21% and 25%).

Table 2 Latent class analysis response probabilities for men aged ≥45 years (n=1887)

Class label

Class 1 Class 2 Class 3 Class 4

Content Caseys (%) Infrequent Indigos (%) Low- Functioning Lees (%) Multiple- Partner Morgans (%)

(n=913) (n=583) (n=218) (n=173)

Overall class size 48.86 30.94 11.65 8.62

No sex in last 4 weeks* 16.63 99.39 42.48 25.51

Had unsafe sex in past year* 0.01 0.01 0.12 68.60

≥2 sex partners in past year* 1.24 0.02 5.93 99.89

Diagnosed with any STI in the last 5 years 0.78 0.02 2.34 4.30

Paid for sex in past year* 0.14 0.51 1.71 6.43

Low sexual function score 4.55 5.63 98.81 17.17

Dissatisfied with sex life 4.81 32.16 53.78 9.34

Distressed or worried about sex life 1.13 12.19 57.40 7.42

All estimates are unweighted.
Probabilities >50% are shown in bold type to indicate items that members of a given class were more likely to report. In naming and characterising the classes, dimensions in 
which classes differed strongly and a probability of >50% for a certain item were considered an indication that members of a given class were more likely to report that risk 
factor.
The methodology we employed presupposes the existence of discrete latent classes. However, there may be individuals who better fit one or more continuous latent dimensions. 
The model output expresses the probability of class membership for all individuals for each class as well as the probability of each characteristic given membership of each class. 
Given each individual had a particular probability of class membership for each class, individuals were assigned to the latent class for which they had the greatest probability of 
membership. Each class was named after the item that was most prevalent in members of that class.
*Same and opposite sex.

Table 3 Latent class analysis response probabilities for women aged ≥45 years (n=2653)

Class label

Class 1 Class 2 Class 3 Class 4

Content Caseys (%) Infrequent Indigos (%) Low- Functioning Lees (%) Multiple- Partner Morgans (%)

(n=1245) (n=1144) (n=206) (n=58)

Overall class size 44.91 44.38 8.41 2.30

No sex in last 4 weeks* 23.02 99.98 45.72 41.28

Had unsafe sex in past year* 0.01 0.01 0.04 1.74

≥2 sex partners in past year* 0.91 0.01 1.65 99.76

Diagnosed with any STI in the last 5 years 0.30 0.65 0.18 6.27

Paid for sex in past year* 0.01 0.10 0.50 0.20

Low sexual function score 6.67 6.36 96.17 37.13

Dissatisfied with sex life 0.61 20.73 66.81 30.55

Distressed or worried about sex life 2.69 6.90 55.49 11.46

All estimates are unweighted.
Probabilities >50% are in bold type to indicate items that members of a given class were more likely to report.
*Same and opposite sex.
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DISCUSSION
Population- representative studies that focus on sexual practices, 
lifestyles and outcomes among middle- aged and older adults are 
rare. Our analyses extend the literature by examining sexual 
lifestyle and outcomes and identifying latent classes among 
middle- aged and older adults in Britain. Overall, about half of 

all middle- aged and older adults were Content Caseys who had 
good sexual health and reported few issues concerning their sex 
lives. The other three classes suggested unique needs for sexual 
health services. A large proportion of these were Infrequent 
Indigos who reported no recent sexual activity, the vast majority 
of whom are single. Smaller proportions of survey respondents 

Table 4 Sociodemographic, health and lifestyle characteristics by latent classes of Natsal- 3 participants aged ≥45 years (n=4540)

Class label

Class 1 Class 2 Class 3 Class 4

P valueContent Caseys (%) Infrequent Indigos (%) Low- Functioning Lees (%) Multiple- Partner Morgans (%)

(n=2158) (n=1727) (n=424) (n=231)

Age group <0.0001

  45–54 47 21 46 56

  55–64 34 35 35 34

  65–74 20 45 19 10

Ethnicity 0.12

  White 94 95 94 92

  Mixed 0.9 0.6 0.9 1

  Asian 3 2 3 1

  Black 2 2 2 5

  Other 0.5 0.7 0.2 0.9

Relationship status <0.0001

  Married or civil partnership 72 34 71 26

  Living with a partner 9 3 9 5

  Steady relationship, not cohabiting 13 0.7 7 22

  No steady relationship 7 63 13 48

Education <0 .0001

  No academic qualifications 28 43 27 33

  Academic qualifications typically 
gained at age 16 years*

37 28 34 37

  Studying for or have attained further 
academic qualifications

34 27 38 30

Quintile of Index of Multiple Deprivation <0.0001

  1 (least deprived) 26 19 25 20

  2 25 22 19 21

  3 19 21 19 19

  4 16 19 17 20

  5 (most deprived) 14 20 20 20

Sought help or advice for sex life in the past year <0.0001

  Yes 7 7 32 13

  No 93 94 68 87

Currently taking medicine prescribed by a doctor for depression <0.0001

  Yes 5 10 13 10

  No 95 90 87 90

Medications in last year that have limited sexual activity or enjoyment <0.0001

  Yes 7 9 23 11

  No 93 88 77 89

Respondent’s opinion of own health <0.0001

  Very good 37 25 25 31

  Good 45 38 41 42

  Fair 15 26 26 20

  Bad 4 9 7 6

  Very bad 0.6 2.9 1.9 0.9

Respondent has a longstanding illness, disability or infirmity <0.0001

  None 59 44 46 60

  Non- limiting 20 21 20 16

  Limiting 21 35 34 25

All estimates are unweighted.
*English General Certificate of Secondary Education or equivalent.
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reported issues with sexual function (Low- Functioning Lees) 
and/or multiple partners (Multiple- Partner Morgans). Factors 
such as relationship status, disability and behaviour are likely 
important in determining the type of need or risk at hand.

The Low- Functioning Lees reported the highest levels of 
distress about their sex lives, as well as higher levels of dissatisfac-
tion and a relatively high need for professional advice compared 
with other classes. Because Low- Functioning Lees were asso-
ciated with more distress, we speculate that these tensions can 
be compounded among those cohabiting with a partner. This is 
unlike the Infrequent Indigos, who cohabitated much less and 
largely did not report much distress, and the Content Caseys 
who had a similar relationship profile but reported less distress 
and higher sexual function scores. In addition to helping improve 
sexual function, interventions to reduce this psychological stress 
for Low- Functioning Lees, particularly those in long- term rela-
tionships, will be essential in taking a comprehensive approach 
of sexual health for this class. One study analysing high- need 
patients at a federally qualified health centre in the USA found 
that their LCA model helped the centre recommend new patients 
to existing health services.25 Using a similar approach, referrals 
to psychological services, relationship counselling and even sex 
therapy involving both partners could improve outcomes for this 
class.4 26

As indicated by the class descriptions of the Low- Functioning 
Lees and Infrequent Indigos, we noticed the concurrence of 
reporting a disability that limited one’s activities and the reporting 
of sexual function issues and/or infrequent sex. These classes also 
observed issues with dissatisfaction and distress and more from 
these groups tend to have poorer general health and more disa-
bility. These findings on disability and dysfunction are consistent 
with previous studies which reported on the interrelated nature 
of general and mental health and sexual well- being.18 27 Due to 
these higher levels of distress and dissatisfaction, there is likely 
a missed opportunity to tailor sexual health services for these 
two classes. With Infrequent Indigos and Low- Functioning Lees, 
our findings suggest that sexual health and well- being should be 
managed alongside general health and that doctors should proac-
tively assess sexual functioning and sexual lifestyle concerns 
within the management of disability care. As with LCA- guided 
referrals, our model can help identify need and raise notice to 
sexual health issues in clinical sessions that may otherwise be 
missed, particularly among non- sexual health physicians.28 Our 
hope is that the model can serve as a useful heuristic in these 
more generalised non- sexual health settings for the complexity 
and interconnectivity of these sexual health issues.

Individuals in the Multiple- Partner Morgan class were more 
likely to have recent risky sexual behaviours and to report a 
recent STI diagnosis. Combined with their relatively low rates 
of help- seeking, these behaviours and health history suggest an 
elevated STI burden among this class and the potential useful-
ness for STI education services. Many older adults came of age 
prior to the HIV crisis and the proliferation of modern sexual 
health education campaigns, and therefore did not receive these 
services as adults nor as adolescents.28–30 Those in the Multiple- 
Partner Morgans class could potentially benefit from provider- 
initiated conversations about safer sex, STI prevention and STI 
testing during routine clinical visits. Our LCA results informed 
that clinicians may find it useful to engage in capacity planning 
for this class to help identify and streamline these patients.25 
Next steps for research would include the training and validation 
of a multiclass model based on the latent groups shown here, 
with the hopes of informing predictions of class membership as 
probabilities based on real- time patient data.31 This processing 

of building and validating a model would require many more 
data than are available here, and we suggest that next steps make 
efforts to include anonymized clinical data.

Beyond the clinic, these four classes can be used to gain 
detailed insight into public health campaigns. LCAs can be used 
to tailor mass education campaigns, community engagement 
initiatives or clinical interventions among the different classes.32 
As this LCA contributes to the research by identifying sets of 
sexual health needs and areas for more personalised interven-
tion, the potential for the use of these new subgroups for anal-
ysis, both as a model in small- scale clinical tailoring and of use in 
broader intervention research, should be further explored.

Limitations
Our use of Natsal- 3 survey data does have some limitations, 
most notably the age of the data as interviews were conducted 
a decade ago (2010–2012). While these data are now old, they 
are not necessarily outdated as the relative lack of attention 
to older adults in sexual health research and the ageing of the 
British population suggests the relevance of our analysis today. 
Although some items such as online dating have likely changed 
since 2012, the English Longitudinal Study of Ageing noted in 
2016 comparable levels of sexual activity and dissatisfaction to 
Natsal- 3,4 suggesting minimal changes in sexual behaviour of 
older adults in recent years.

The original survey did not collect information on intersex 
individuals, transgender individuals or individuals identifying as 
a non- binary gender. Although gender identity is now recognised 
as a meaningful part of sexual well- being and our data likely 
include these individuals, we report no findings specific to these 
demographics. Also, the data do not represent those individuals 
in institutionalised living such as care homes, in which predis-
posing demographics and frequent lack of sexual health poli-
cies25 could mean an elevated risk of dysfunction or STIs. In 
addition, the Natsal- 3 study did not survey respondents aged 
>74 years, thus rendering a clear yet incomplete picture of older 
adults who can remain sexually active well into their 80s and 
beyond.4

CONCLUSIONS
Overall, older adults have sex late into their lives and, while many 
maintain good sexual health, about half experience issues with 
either low sexual function, distress about sex or an increased 
risk for STIs. These reports include those with disabilities. Iden-
tifying specific sets of needs and potential areas of risk through 
our class models can aid researchers and clinicians in tailoring 
and improving sexual health services to various subgroups of an 
ageing population.
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Appendix Table I. Definitions of key variables used in the analysis and how they were measured 

Variable Definition of Variable How variable was asked in Natsal-3  

Relationship Status Married or civil partnership if their response was 1 or 2 

Living with partner if their response was 3 

In steady relationship, not cohabitating if their response was 4 

No steady relationship if their response was 5 

 

At present are you...  

1. Married and living with your (husband/wife)  

2. In a registered same-sex civil partnership and living with your 

partner  

3. Living with a partner, as a couple (not married or in a civil 

partnership)  

4. In a steady relationship, but not living together  

5. None of the above 

  

Ethnicity White if their response was A: 1, 2, or 3 

Mixed if their responses was B: 4, 5, 6, or 7 

Asian if their response was C: 8, 9, 10, or 11 

Black if their response was D: 12, 13, or 14 

Chinese if their response was E: 15  

Other if their response was E:16 

 

Participants were asked about which ethnic group they belong to. 

They could choose: 

A. White 

1. British 

2. Irish 

3. Any Other White background  

B. Mixed 
4. White and Black Caribbean 

5. White and Black African 

6. White and Asian 

7. Any Other Mixed background 

C. Asian or Asian British 

8. Indian 

9. Pakistani 

10. Bangladeshi 

11. Any Other Asian background  

D. Black or British Black 

12. Caribbean 

13. African 

14. Any Other Black background  

E. Chinese or other ethnic group  

15. Chinese 

16. Any Other 

 

Sexual Identity Participants were asked to choose from a list sexual orientations 

on a card and indicate the one that best fits how they think of 

themselves. 

Participants were asked to choose how they best identify 

themselves. Their options were: 

1. Heterosexual / Straight 

2. Gay/ Lesbian 

3. Bisexual 
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4. Other 

 

Academic 

Qualifications 

No Academic Qualifications if their response was 2. 

 

Academic Qualifications typically achieved at age 16 if gave one 

of qualifications 5-15 and were no longer in full-time education 

 

Studying for or have attained further academic qualifications if 

gave one of qualifications 5-15 and were still in full-time 

education or if gave one of qualifications 1-4. 

 

Those with foreign qualifications are coded as not answered as we 

do not have information on what level these qualifications were. 

Participants were asked: 

At what age did you complete your continuous full-time education? 

If you had a 'gap' year between school and university or college 

please include it as continuous. 

 

Have you passed any exams or got any of the qualifications?  

1. Yes 

2. No, none 

 

IF Yes THEN 

Please read down the list and tell me the highest qualification that 

you have, that is, the first one you come to. 

INTERVIEWER: Code one only. 

1. Degree level qualification 

2. A-levels 

3. AS level 

4. SLC Higher Grade, etc 

5. O-level, 1975 or earlier 

6. O-level, after 1975 A-C 

7. O-level, after 1975 D-E 

8. GCSE grades A*-C 

9. GCSE grades D-G 

10. CSE grade 1, etc 

11. CSE grades 2-5, etc 

12. CSE Ungraded 

13. SLC Lower 

14. SUPE Lower or Ordinary 15. School Certificate 

16. Foreign qualification 

 

Socio-Economic 

Class 

Following the Natsal-3 groupings, participants responses were 

classified as: 

 

1: Managerial & professional occupations 

2: Intermediate occupations 

3: Semi-routine / routine occupations 

4: Never worked / no job of 10+ hrs/week / not in the last 10 years 

5: Student in full-time education 

Questions asked here were informed by the International Standard 

occupation codes. For more information, see the International 

Standard Occupation Codes (SOC): 

http://www.ons.gov.uk/ons/guide-method/classifications/archived- 

standard- classifications/standard-occupational-classification-

2000/index.html 
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Limiting Disability Participants were then grouped in the following way: 

1: None 

2: Non-limiting 

3: Limiting 

Participants were asked: 

"Do you have any long-standing illness, disability or infirmity? 

By long-standing I mean anything that has troubled you over a 

period of time, or that is likely to affect you over a period of time?" 

1. "Yes" 

2. "No" 

 

IF Yes THEN 

"Does this limit your activities in any way?"  

1. "Yes" 

2. "No" 

 

Opinion of Own 

Health 

Participants were grouped accordingly. Respondents were asked: 'How is your health in general?' 

1: Very good 

2: Good 

3: Fair 

4: Bad 

5: Very bad 

 

Depression Respondents could select and record as many conditions as 

needed. If depression (3) was indicated as one the those treated in 

the past year then the respondent was classified having 'mentioned' 

the condition. 

Respondents were asked: 

'In the last 12 months, that is since (date 12 months ago), have you 

received treatment from a health professional for any of the medical 

conditions listed on this card?' 

1. Yes  

2. No 

 

IF Yes THEN  

'Which ones in the last year?' 

1. Back ache lasting for 3 months or longer 

2. Any other muscle or bone disease lasting for 3 months or longer 

3. Depression 

4. Any other mental health condition 

5. Any other neurological condition, apart from Parkinson’s disease 
and epilepsy 6 Cancer 

7. Any thyroid condition 

8. Any (ovarian/testicular) or pituitary condition 

9. [WOMEN ONLY] Polycystic ovaries 

10. [WOMEN ONLY] I have received IVF or other fertility 

treatment 
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Quintile of Index of 

Multiple Deprivation 

Respondents were classified: 

1 (Least Deprived)  

2 

3 

4 

5 (Most Deprived) 

Postcodes were used to obtain IMD scores. The adjusted IMD score 

was generated using a method by Payne and Abel. The individual 

country IMD scores combined with the co-efficients and residual 

values from a linear regression of income and employment on the 

overall IMD score for each country. The combined scores were 

generated using the most up-to-date scores for each country at the 

time. These were IMD 2010 for England, IMD 2011 for Wales, and 

IMD 2009 for Scotland. 

 

Sexual Function Participants were classified, though this scale, as either low 

functioning, normal functioning, or not sexually active. The lowest 

quintile class for each gender determined the 'low functioning' 

measure.  

Participants responded to the 17-item Natsal-SF scale, which 

combines measures of issues related to physical function, mental 

distress, and satisfaction. While some were asked all 17 items, 

those whom have never been in a relationship or have not been 

sexually active in the past year answered only those which applied 

and modeling techniques were used to estimate the missing 

answers.  

 

For more information, see Mitchel et al 2011 and Mitchel et al 

2012. 

 

Medications in Last 

Year That Have 

Limited Sexual 

Activity or 

Enjoyment 

Participants were grouped accordingly. Participants were asked: 

Have you taken any medications in the last year that you feel have 

limited your sexual or enjoyment in any way? 

1 Yes 

2 No  

 

Dissatisfied with Sex 

Life 

Participants were classified as 'dissatisfied' with their sex life if 

their response was 4 or 5. 

Participants were asked: 

I feel satisfied with my sex life 

1. Agree strongly 

2. Agree 

3. Neither agree nor disagree 

4. Disagree 

5. Disagree strongly 

 

Distressed/Worried 

about Sex Life 

Participants were classified as 'distressed' or 'worried" about their 

sex life if their response was 1 or 2. 

Participants were asked: 

I feel distressed or worried about my sex life 

1. Agree strongly 

2. Agree 

3. Neither agree nor disagree 
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4. Disagree 

5. Disagree strongly 

 

Avoided Sex Because 

of Own or Partner’s 
Sexual Difficulties 

Participants were classified as avoiding sex if their response was 1 

or 2. 

Participants were asked: 

I have avoided sex because of sexual difficulties, either my own or 

those of my partner. 

1. Agree strongly 

2. Agree 

3. Neither agree nor disagree 

4. Disagree 

5. Disagree strongly 

 

Happy in 

Relationship 

Participants were classified as "happy in relationship" if their 

response was 1 or 2. 

Participants were asked: 

On a scale of 1 to 7, where 1 means very happy and 7 means very 

unhappy, how happy or unhappy are you with your relationship 

with your partner, all things considered? 1..7 

 

STI diagnosis Respondents who reported an STI diagnosis and specified 1 or 2 

for the follow up questions, were recorded as having an STI 

diagnosis in the past 5 years. 

Participants were asked: 

Have you ever been told by a doctor or other healthcare 

professional that you had any of the following?  

Please select any that you have had, even if not transmitted by sex 

(women only: Thrush). If more than one, press the space bar 

between each number. 

If you have not had any, please select 'none of these' at the bottom 

of the list.  

1. Chlamydia 

2. Gonorrhoea 

3. Genital warts (venereal warts) 

4. Syphilis 

5. Trichomonas vaginalis (Trich, TV) 

6. Herpes (genital herpes) 

7. Pubic lice / crabs 

8. Hepatitis B 

9. (Men only:) NSU (Non Specific Urethritis), NGU (Non 

Gonococcal Urethritis) 

10. (Men only:) Epididymitis 

11. (Women only:) Pelvic Inflammatory Disease (PID, salpingitis) 

12. (Women only:) Vaginal thrush (Candida, Yeast infection) 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Sex Transm Infect

 doi: 10.1136/sextrans-2021-055346–7.:10 2022;Sex Transm Infect, et al. Khan J



13. (Women only:) Bacterial vaginosis 

14. Yes, but can't remember which 

15. None of these  

Respondents that selected 1-9, or reported a diagnosis of HIV, were 

then asked to specify "when were you last told by a doctor or 

healthcare professional that you had ___?"  

1. Less than 1 year ago  

2. Between 1 and 5 years ago  

3. Between 5 and 10 years ago  

4. More than 10 years ago  

 

For more information on definitions, phrasings, and other variables consult the Natsal-3 questionnaire and codebook, available at www.natsal.ac.uk 
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Appendix Table II. Table 2. Sexual partners, practices, behaviours and opinions of male and female participants in NATSAL-3, by age group, 2012, UK, N = 

15162 

Class Label Men (%) Women (%) 

< 45 45-54 55 - 64 65 - 74 < 45 45-54 55 - 64 65 - 74 

(n = 4060)  (n = 794)  (n = 772)  (n = 667) (n = 5842)  (n = 1123)  (n = 1030)  (n = 874)  

Number of partners in last year   
   

  
   

 
0-1 72 82 82 86 78 89 93 91 

 
2+ 26 14 10 4 19 6 2 1 

Partners   
   

  
   

 
Had a concurrent partnership in the last 5 years 18 14 9 4 13 6 2 0.6 

 
Has at least one new partner in past year 35 16 13 5 27 12 5 2 

 
Used internet to find sexual partner in last year * 6 4 3 2 3 2 2 1 

Number of occasions of sex § in last 4 weeks    
   

  
   

 
0 30 29 42 59 27 36 59 75 

 
1-2 18 22 20 16 18 21 14 11 

 
3-4 15 17 12 7 16 15 11 3 

 
5+ 32 25 14 7 30 18 9 2 

Sexual Practices   
   

  
   

 
Vaginal sex in last year 84 83 70 52 84 79 57 34 

 
Given or received oral sex in past year 76 69 50 28 74 60 34 17 

 
Anal sex in past year 17 13 7 3 15 7 3 3 

 
Genital contact without intercourse in past year 72 64 53 34 73 61 39 26 

Masturbation   
   

  
   

 
Masturbated in last month 75 62 49 30 39 36 18 9 

Risky Sexual Behaviours   
   

  
   

 
Had unsafe sex § in past year † 6 7 5 2 6 3 1 0.5 

 
Paid for sex § in last year 1 1 2 0.5 0.0 0.1 0.0 0.1 

STI Diagnosis   
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Diagnosed with any STI in the last five years 6 2 0.4 0.6 7 1.2 0.3 0.3 

Opinion on Sex Life   

   

  
   

 
Happy in relationship 38 43 35 28 38 39 29 15 

 
Dissatisfied with sex life 16 18 18 17 12 16 15 10 

 
Worried about sex life 9 10 13 10 11 12 9 7 

 
Avoided sex because of own or partner's sexual difficulties 9 12 16 20 10 15 20 16 

Sexual Function   

   

  
   

 
Normal function 71 70 51 40 71 64 45 29 

 
Low function 15 16 20 15 15 19 17 9 

  Not sexually active 9 11 20 35 9 13 34 52 

All numbers are weighted. All participants (denominators vary across variables because of item non-response). Vaginal sex is defined as a man’s penis in a 
woman’s vagina. Oral Sex is defined as mouth on a partner’s genital area. Anal sex is defined as man’s penis in a partner’s anus. *If at least one partner ever.  
†Unsafe defined as two or more partners and no condom use in the last year. §Heterosexual/same-sex vaginal, oral or anal sex. ‡Excluding Thrush   

 

 

We determined the optimal number of classes based on Akaike Information Criteria (AIC), Bayesian Information Criteria (BIC), and the negative log-likelihood 

(Appendix Table III). The BIC and AIC are both commonly used in assessing model fit. The main difference between the two is that AIC looks to select the 

model that has high dimensional reality whereas BIC looks to find the true model among the set of candidates. Thus, BIC is considered to be a better measure 

than AIC. Negative log-likelihood is related to both measures. For all three, a smaller value indicates a better model fit. In our study, all three measures suggested 

four classes were the best fit for both men and women.   

 

Appendix Table III: Latent class analyses Model Fit Statistics for Participants Aged 45 and above, N = 4540 

  Number of 

Classes 

AIC BIC Negative Log-Likelihood 

Men 2 12,835.0 12,973.6 6,392.52 

 
3 12,249.1 12,459.7 6,086.53 

 
4 11,803.6 12,086.3 5,850.81 

 
5 11,766.2 12,121.0 5,819.08 

Women 2 14,840.3 14,987.4 7,395.17 

 
3 14,139.8 14,363.4 7,031.89 

 
4 13,842.1 14,142.2 6,870.04 
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  5 13,804.3 14,180.9 6,838.16 

Figures in bold show that the fit for the four-class model was selected for both men and women. AIC Alkaline Information Criterion, BIC Bayesian Information 

Criterion, -LogLikelihood Negative log-likelihood  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix Table IV. Socio-demographic, health and lifestyle characteristics of male participants, N = 1887 

Class Label Class 1 Class 2 Class 3 Class 4 P-Value 

Content 

Caseys (%) 

Occasional 

Ollies (%) 

Low Function 

Frankies (%) 

Multiple-

Partner 

Morgans (%) 

 

(n = 913)  (n = 583)  (n = 218)  (n = 173)   

Age Group 
    

< .0001 

 
45 - 54 44 23 38 53 

 

 
55 - 64 33 32 38 36 
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65 - 74 23 46 25 11 

 
Ethnicity 

    
< .0001 

 
White 95 96 94 93 

 

 
Mixed 1 1 1 1 

 

 
Asian 3 2 3 2 

 

 
Black 2 0 2 4 

 

 
Other 0 0 0 1 

 
Relationship Status 

    
< .0001 

 
Married or civil partnership 74 37 73 25 

 

 
Living with a partner 10 4 10 5 

 

 
Steady relationship, not cohabiting 12 1 6 23 

 

 
No steady relationship 5 58 11 46 

 Education 
    

< .0001 

 
No academic qualifications 27 46 29 34 

 

 

Academic qualifications typically 

gained at age 16 years ☨ 
35 22 31 34 

 

 

Studying for or have attained 

further academic qualifications 
37 31 39 32 

 Quintile of Index of Multiple Deprivation 
    

< .0001 

 
1 (least deprived) 25 18 26 19 

 

 
2 25 22 19 21 

 

 
3 20 20 20 19 

 

 
4 16 20 15 19 

 

 
5 (most deprived) 14 19 19 22 

 
Sought help or advice for sex life in the past year 

    
< .0001 

 
Yes 8 10 34 13 

 

 
No 92 90 66 87 

 Currently taking medicine prescribed by a doctor for depression 
   

< .0001 

 
Yes 3 8 10 7 

 

 
No 97 92 90 93 

 Medications in last year that have limited sexual activity or 

enjoyment    
< .0001 
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Yes 9 18 28 11 

 

 
No 91 79 71 89 

 Respondent’s opinion of own health 
    

< .0001 

 
Very Good 38 19 21 33 

 

 
Good 44 39 42 41 

 

 
Fair 14 29 29 20 

 

 
Bad 3 10 6 6 

 

 
Very Bad 0 3 2 1 

 Respondent has a longstanding illness, disability or infirmity 
   

< .0001 

 
None 60 40 44 62 

 

 
Non-Limiting 22 22 21 15 

 
  Limiting 19 37 35 23   

All estimates are unweighted. Probabilities greater than 50% are bolded to indicate items that members of a given class were more likely to endorse. ☨English 

General Certificate of Secondary Education or equivalent.
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Appendix Table V. Socio-demographic, health and lifestyle characteristics of female participants, N = 2653       

Class Label Class 1 Class 2 Class 3 Class 4 P-Value 

Content Caseys (%) Infrequent Indigos 

(%) 

Low Functioning 

Lees (%) 

Multiple-Partner 

Morgans (%) 

 

(n = 2158)  (n = 1727)  (n = 424)  (n = 231)  p 

Age Group 
     

 
45 - 54 49 19 54 64 

 

 
55 - 64 34 37 33 29 

 

 
65 - 74 17 44 13 7 < 0.0001 

Ethnicity 
     

 
White 94 95 94 92 

 

 
Mixed 0.9 0.6 0.9 1 

 

 
Asian 3 2 3 1 

 

 
Black 2 2 2 5 

 

 
Other 0.5 0.7 0.2 0.9 0.12 

Relationship Status 
     

 
Married or civil partnership 72 34 71 26 

 

 
Living with a partner 9 3 9 5 

 

 
Steady relationship, not cohabiting 13 0.7 7 22 

 

 
No steady relationship 7 63 13 48 < 0.0001 

Education 
     

 
No academic qualifications 28 43 27 33 

 

 

Academic qualifications typically 

gained at age 16 years ☨ 
37 28 34 37 

 

 

Studying for or have attained 

further academic qualifications 
34 27 38 30 <0 .0001 

Quintile of Index of Multiple Deprivation 
     

 
1 (least deprived) 26 19 25 20 

 

 
2 25 22 19 21 

 

 
3 19 21 19 19 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Sex Transm Infect

 doi: 10.1136/sextrans-2021-055346–7.:10 2022;Sex Transm Infect, et al. Khan J



 
4 16 19 17 20 

 

 
5 (most deprived) 14 20 20 20 < 0.0001 

Sought help or advice for sex life in the past year 
     

 
Yes 7 7 32 13 

 

 
No 93 94 68 87 < 0.0001 

Currently taking medicine prescribed by a doctor for depression 
    

 
Yes 5 10 13 10 

 

 
No 95 90 87 90 < 0.0001 

Medications in last year that have limited sexual activity or enjoyment     

 Yes 7 9 23 11  

 No 93 88 77 89 < .0001 

Respondent’s opinion of own health 
     

 
Very Good 37 25 25 31 

 

 
Good 45 38 41 42 

 

 
Fair 15 26 26 20 

 

 
Bad 4 9 7 6 

 

 
Very Bad 0.6 3 2 0.9 < 0.0001 

Respondent has a longstanding illness, disability or infirmity 
    

 
None 59 44 46 60 

 

 
Non-Limiting 20 21 20 16 

 
  Limiting 21 35 34 25 < 0.0001 

All estimates are unweighted. Probabilities greater than 50% are bolded to indicate items that members of a given class were more likely to endorse. ☨English 

General Certificate of Secondary Education or equivalent. 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Sex Transm Infect

 doi: 10.1136/sextrans-2021-055346–7.:10 2022;Sex Transm Infect, et al. Khan J



研究目标  

在当代老龄化社会中，我们普遍缺乏具有人群代表性的针对中老年人群性健康的研究。本研究旨在

探索 45-74岁人群潜在的性行为和性健康模式与类型。 

研究方法 

对英国 2011年开展的第三次国家性生活方式和态度的全人群调查数据（Natsal-3）、采用潜在类别

分析（Latent class analysis）方法进行分析。 

研究结果 

在 5260名 45-74岁的受访者中，48.86%的男性和 44.91%的女性属于‘性健康状况良好’的类别；

另外一个类别（30.94%的男性，44.38%的女性）的典型特征是‘缺乏性活动’，同时性满意度较差

且更可能有身体失能。11.65%的男性和 8.41%的女性属于‘性功能障碍’类别，其中有更多人自报

有身体失能，且有与性功能障碍相关的精神压力。少部分人（8.62%的男性，2.30%的女性）的特点

是有多个的性伴侣和高危性行为。 

结论 

在中老年人群中鉴别这四个类别可以帮助我们为该人群提供个性化性健康服务，以改善其性功能、

性满意度，减少中老年人群性健康相关的精神压力和高危性行为，此类服务均应该将失能中老年人

群考虑进来。 
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