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IntroductIon
There is a broad consensus that the incidence of 
sexual health infections in older people (aged 
⩾45 years) has increased over the last two 
decades.1–3 In 2015, the Annual Report of the 
Chief Medical Officer for England focused on the 
health of the ‘Baby Boomer’ generation, then 
aged 50–70 years. This reported that sexually 
transmitted infections (STIs) had increased by a 
third in this age group, with a notable increase in 
new HIV diagnoses and the proportion of older 

people living with HIV.1 Similarly, a recent 
international review found evidence of increasing 
STI rates in older people (typically ⩾50 years) in 
the US, Canada and Australia.2 A study using 
data from genitourinary medicine (GUM) clinics in 
one region of England showed that new STI 
diagnoses in people aged 45 years and over more 
than doubled between 1996 and 2003.3 The 
emerging recognition that the burden of STIs is 
increasing in older people is reflected in current 
health policy in England, with the National Institute 
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for Health and Care Excellence (NICE) 
recently introducing the recommendation 
that healthcare professionals should ask 
older people about their sexual history 
and identify their risk of STIs.4

In stark contrast to this, the WHO’s 2021 
report on global progress on STIs did not 
even report prevalence rates of STIs for 
people aged over 49 years.5 Recent 
evidence suggests that older people are 
hidden or marginalised in the area of sexual 
health and that they face significant barriers 
in seeking advice and treatment including 
stigma and embarrassment both on the 
part of older people and healthcare 
professionals.6–8 Contrary to popular 
assumptions, many older people remain 
sexually active and those having 
condomless sex with a new partner or 
multiple partners are potentially at risk of 
STIs.2,9–11 However, it remains unclear what 
factors are driving the increasing STI rates in 
older people, with physiological, behavioural 
and social theories being proposed.11

Like many high-income countries, 
England has an ageing population, with 
those aged over 45 years forecast to 
grow by 4.4 million people between 2018 
and 2038.12 There is a growing body of 
data on sexual activity in older people, 
including those who remain sexually 
active into their 70s and 80s, with regular 
sexual expression associated with various 
positive health outcomes.9,13 Therefore, it 
is increasingly important to understand 
the evolving epidemiology of STIs in older 
adults so that behavioural factors, service 
delivery, and clinical and public health 
interventions can be ready to respond.

This article has the following two key 
aims:

1. To describe the epidemiology of STIs 
and HIV in people aged ⩾45 years in 
England between 2014 and 2019.

2. To estimate the future burden of STIs 
in this age group in England.

Methods
This is a cross-sectional analysis of 
national surveillance STI data in England 
from 2014 to 2019.

Data sources
The National Institute for Health 
Protection (NIHP) – formerly Public 

Health England (PHE) – has compiled 
data on STIs in England using 
information submitted by specialist and 
non-specialisti sexual health services to 
the Genitourinary Medicine Clinic 
Activity Dataset Version 2 (GUMCADv2) 
Surveillance System. Data on chlamydia 
diagnosis are collated through the 
Chlamydia Testing Activity Dataset 
(CTAD) Surveillance System, also 
managed by PHE. Aggregate 
anonymised data from GUMCADv2 and 
CTAD were used for the STI 
analysis.14,15 HIV data collated by PHE 
from the HIV & AIDS New Diagnoses & 
Deaths Database and the HIV and AIDS 
Reporting System (HARS) were used at 
an aggregated level for the HIV 
analysis.16 Office of National Statistics 
(ONS) population estimates for 2014–
2019 and projections for 2038 were 
used to calculate rates per 100,000 
population.17

Inclusion criteria
‘Older people’ is used to refer to people 
aged 45 years and over for STI analysis 
and 50 years and over for the HIV 
analysis (due to how the source data 
were aggregated by age). New STI 
diagnoses for named infections were 
available for chlamydia, gonorrhoea, 
herpes, syphilis, anogenital warts and 
HIV. A total new STI diagnosis count was 
available which also included 
Mycoplasma genitalium and Shigella 
infections from 2015 onwards. Analysis 
of trends over time for all total new STIs 
excluded data from 2014 due to the 
change in definition for this measure. 
Information on age at HIV diagnosis, the 
number of people receiving HIV care and 
HIV late presentations by age were 
included. HIV late presentations are 
defined at people with a CD4 count 
below 350 cells/μL at diagnosis.18 HIV 
was excluded from modelling as this is 
an established discipline with 
recommended methodologies which 
were outside the scope of this article.19

Data analysis
The unit of analysis is a new episode of 
infection so individuals may be duplicated 
in the data set if they have been 
diagnosed with more than one STI. The 

rates of new infections per 100,000 
population were calculated using the 
ONS population estimates.17 Time trends 
were assessed by the Poisson regression 
and are reported using incidence rate 
ratios (IRRs) and their 95% confidence 
intervals (CIs). Data were analysed using 
Stata v17 (Stata Corp, College Station, 
TX, USA). Two scenarios which predict 
the number of new diagnoses of 
chlamydia, gonorrhoea, herpes, syphilis 
and warts in older people in 2040 were 
modelled. The first model (demographic 
change model) assumes that the rate of 
new STI diagnoses in people aged over 
45 years will remain the same as it is in 
2019; changes in the number of STI 
diagnoses are due to changes in 
population structure (i.e. the projected 
number of people aged over 45 years in 
England in 2040). The second model 
(continuing trend model) assumes that 
the rate of STI diagnoses in people aged 
over 45 years will continue to change at 
the rate observed between 2014 and 
2019.

Economic modelling
Current National Health Service (NHS) 
recommendations for the treatment of 
STIs (excluding HIV) were used to 
estimate the associated costs (from an 
NHS perspective) using a bottom-up 
approach.20 As HIV is a lifelong 
condition, rather than modelling costs 
for new cases, the number of episodes 
of secondary care was used as a 
measure of resource use. NHS unit 
costs were derived from the most recent 
versions of the NHS reference costs 
database,21 Personal Social Services 
Research Unit (PSSRU) unit costs of 
health and social care,22 and the NHS 
drug tariff.23 Unit costs included in the 
analysis are reported in Supplemental 
Appendix 1. The unit cost (per case/
episode) was multiplied by the predicted 
number of cases/episodes for each 
model scenario.

Ethics and patient and public 
involvement
No ethical approval was required for this 
secondary analysis of PHE data. There 
was no direct patient or public 
involvement in this analysis.
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results
In 2019, there were 468,342 new STI 
diagnoses in England, of which 37,692 
(8.0%; 95% CI = 8.0%–8.1%) occurred in 
people aged 45 years and over. In people 
aged ⩾45 years, chlamydia was the 
most common diagnosis comprising 
26.1% of the total (n = 9849), followed by 
gonorrhoea with 19.3% (n = 7263). The 
majority of new diagnoses were in males 
(73.7%, n = 27,786) and people aged 
45–64 years (92.6%, n = 34,921). The 
most common route of transmission was 
between men who have sex with men 
(MSM), who accounted for 36.7% 
(n = 13,834) of new diagnoses in 2019 
(Table 1).

Analysis of all new STI diagnoses 
(including HIV) at the local authority level 
showed an uneven geographical 
distribution of STIs in adults aged 
⩾45 years. Out of 150 English local 
authorities, 38 had an STI rate higher 
than 160 per 100,000 population over 
45 years. This included 26 out of the 33 
London boroughs, with Brighton and 
Hove, Manchester and Southampton 
having the highest rates outside of 
London (Supplemental Appendix 2).

Trends over time
Between 2014 and 2019, there were 
198,144 new STI diagnoses in people 
aged 45 years and over (Table 2). Over 
this time period, there was a significant 
increase in the rate of new gonorrhoea 
diagnoses (IRR = 1.16, p = .01) and 
chlamydia diagnoses (IRR = 1.10, p = .03). 
The majority of new STI diagnoses were 
in men (n = 143,465, 73.7%). People in 
the 45–64 years age group accounted for 
92.6% of STI diagnoses in those aged 
over 45 years (n = 184,120). The most 
common route of transmission in 2014 
was in heterosexual men, who 
accounted for 40.4% of new STI 
diagnoses (n = 12,481). Over time, this 
has changed, and the dominant route of 
transmission in 2019 was among MSM 
(n = 13,843, 36.7%), which increased by 
76% between 2014 and 2019 
(IRR = 1.15, p < .001).

Trends over age and time
Younger people continue to bear the 
highest burden of STIs; between 2014 

and 2019, people aged under 45 years 
accounted for 92.5% of new STI 
diagnoses (n = 2,456,033). However, in 
the youngest age groups, there is a 
significant downwards trend in the rate of 
new STI diagnoses while in the older age 
groups, including those aged 45–
64 years, the rates of STI are increasing 
(Table 2).

HIV
In 2019, there were 850 new HIV 
diagnoses in people aged 50 years and 
over in England (Table 1). This decreased 
from 1051 new diagnoses in 2014, 
although the trend failed to reach 
significance (IRR = 0.94, p = .61). 
Between 2014 and 2019, the over 50s 
population increased by 1.7 million 
people, from 19.4 to 21.0 million. In this 
period, there were 5336 new HIV 
diagnoses in older people, 72% 
(n = 3834) of which were in men (vs 
women). The ratio of male-to-female 
diagnoses remained stable at 2.5:1. 
There were no significant trends over 
time for new HIV diagnoses in adults 
aged ⩾50 years.

In 2019, there were 38,260 episodes 
of HIV care for older people in England, 
which represents 42.4% of all HIV care 
episodes (Table 3). This is an increase of 
13.1 percentage points in the proportion 
of adults aged ⩾50 years receiving HIV 
care from 2014. Episodes of HIV care 
increased significantly in both the 50–
64 years (IRR = 1.10, p < .001) and the 
over 65 years age groups (IRR = 1.13, 
p < .001). Less than 2000 older adults 
received a late HIV diagnosis between 
2014 and 2019. There was a significant 
decreasing trend for late diagnosis in 
adults aged 50–64 years (IRR = 0.95, 
p = .001) and those aged over 65 years 
(IRR = 0.92, p = .01).

HIV episodes of care – trends and 
costs over age and time
There has been a downwards trend over 
time in HIV episodes of care (EoC) for 
those in younger age groups, while in 
adults aged 50 years and over, the number 
of EoC has increased over time 
(age = 50+ years, IRR = 1.11, p < .001), 
which partly reflects the changing 
demographic of people living with HIV over 

time.In terms of NHS costs for HIV care, 
there was a net increase of £3.4m between 
2014 and 2019. This was driven by the 
over 50 years age group whose costs 
increased by £4.3m, whereas in younger 
age groups, costs decreased by £0.88m in 
this period (Table 3).

Activity and cost projections
The total number of diagnoses for 
chlamydia, gonorrhoea, herpes, syphilis 
and warts in 2019 among older people in 
England was 28,660. The cost of treating 
these STIs in 2019 was estimated to be 
£2.97m. Both scenarios projected an 
increase in STI diagnoses in people aged 
over 45 years by 2040 (Table 4). By 2040, 
annual NHS treatment costs for STIs in 
people aged 45 years and over are 
estimated to be between £3.1m 
(assuming STI rates remain the same but 
reflecting demographic population 
change) and £40.5m (assuming the 
changes in STI rates observed between 
2014 and 2019 continue).

dIscussIon
Between 2014 and 2019, there was a 
significant increase in the rate of new STI 
diagnoses in people aged 45–64 years, 
with new gonorrhoea and chlamydia 
diagnoses roughly doubling over the 
6-year period. Specifically, 2019 saw 
37,692 new STI diagnoses in England in 
people aged 45 years and over, which was 
8% of the total STI diagnoses. MSM and 
the 45–64 years age group have seen the 
highest increases in new STI diagnoses. 
Episodes of HIV care have also 
significantly increased in people aged 
50 years and over. The modelled scenarios 
predicted an increase in STI diagnoses 
and costs in older people by 2040.

Strengths and limitations
This study used a large administrative 
data set which included all STI and HIV 
diagnoses in England in both specialist 
and non-specialist settings, thereby 
minimising bias. As far as we are aware, 
this is the first national analysis of the 
epidemiology of STIs in people aged over 
45 years in England. We describe 
significant increases in STI rates in older 
people in England, consistent with global 
data from both high- and low-/middle-
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Table 1 

new stI diagnoses for people aged 45 years and over; new hIV diagnoses, episodes of care and late diagnoses for people aged 
50 years and over in england by diagnosis, gender and age group.

2014 2015 2016 2017 2018 2019 Irr (95% cI) p-value

Diagnosis

 Chlamydia 5870 6042 6343 6890 8534 9849 1.10 (1.01–1.20) 0.03

 Gonorrhoea 3317 3894 3602 4461 6061 7263 1.16 (1.05–1.30) 0.01

 Herpes 4134 4119 4095 4027 4197 4185 0.99 (0.88–1.11) 0.87

 Syphilis 1062 1279 1573 1896 1995 2169 1.14 (0.95–1.36) 0.17

 Warts 5441 5374 5163 5129 5412 5317 0.98 (0.89–1.09) 0.76

 All new STIsa 30,902b 31,233 30,878 31,895 35,544 37,692 1.04 (0.99–1.10) 0.13

Gender

 M 22,028b 22,489 22,079 23,032 26,051 27,786 1.05 (1.00–1.09) 0.03

 F 8855b 8709 8724 8788 9309 9750 1.02 (0.95–1.10) 0.63

Age group

 45–64 28,803b 29,096 28,776 29,602 32,922 34,921 1.04 (1.00–1.09) 0.05

 65+ 2099b 2137 2102 2293 2622 2771 1.06 (0.93–1.21) 0.36

Route of transmission (excludes HIV)

 Male (heterosexual) 12,481b 12,275 12,057 11,532 11,511 11,190 0.98 (0.97–0.98) <0.001

 Male MSM 7880b 8448 8338 9691 11,868 13,834 1.15 (1.14–1.16) <0.001

 Female (heterosexual) 7414b 7449 7413 7398 7663 7982 1.02 (1.01–1.02) <0.001

 Female WSW 32b 26 20 33 43 70 1.35 (1.21–1.50) <0.001

HIV

 New HIV diagnoses 1051 903 885 802 845 850 0.94 (0.75–1.18) 0.61

New diagnoses by gender

 M 758 664 642 574 613 583 0.93 (0.78–1.12) 0.47

 F 293 239 243 227 232 267 0.96 (0.71–1.31) 0.82

New diagnoses by age group

 50–64 847 758 738 684 711 714 0.95 (0.80–1.13) 0.57

 65+ 204 145 147 118 134 136 0.91 (0.62–1.34) 0.63

HIV episodes of care

 50–64 19,700 22,181 24,784 27,223 29,509 32,275 1.10 (1.10–1.10) <0.001

 65+ 3180 3613 4100 4639 5252 5985 1.13 (1.13–1.14) <0.001

HIV late diagnoses

 50–64 342 292 279 229 272 258 0.95 (0.92–0.97) <0.001

 65+ 67 58 64 47 47 44 0.92 (0.86–0.98) 0.01

STI: sexually transmitted infection; HIV: human immunodeficiency virus; IRR: incidence rate ratio; CI: confidence interval; MSM: men who have sex with 
men; WSW: women who have sex with women; M: male; F: female.
aIncludes other STIs so total different.
bNot included in regression model.
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Table 2 

trends over age, gender and time for new stI diagnoses.

Age (years) 2014 2015 2016 2017 2018 2019 Irr (95% cI) p-value

Males

 13–14 120 108 96 101 88 90 0.93 (0.80–1.09) 0.38

 15–19 25,495 23,466 21,323 20,970 21,350 21,702 0.99 (0.98–1.01) 0.53

 20–24 73,133 69,556 65,228 64,536 66,808 67,444 1.00 (0.99–1.01) 0.77

 25–34 82,192 83,245 79,548 80,233 87,091 94,029 1.03 (1.02–1.04) <0.001

 35–44 31,271 31,698 29,808 30,532 34,126 38,353 1.05 (1.03–1.08) <0.001

 45–64 20,314 20,771 20,367 21,176 23,943 25,584 1.05 (1.02–1.09) <0.001

 65+ 1714 1718 1712 1856 2108 2202 1.05 (0.96–1.16) 0.28

Females

 13–14 1070 806 615 605 610 586 0.91 (0.86–0.97) <0.001

 15–19 62,207 55,796 52,312 50,893 50,063 49,389 0.98 (0.97–0.99) <0.001

 20–24 79,061 74,543 73,198 73,747 76,702 79,843 1.03 (1.02–1.04) <0.001

 25–34 52,691 52,479 52,503 53,507 56,575 59,213 1.03 (1.01–1.05) <0.001

 35–44 15,125 14,736 14,962 15,069 15,905 16,891 1.03 (1.00–1.06) 0.04

 45–64 8471 8307 8351 8354 8837 9208 1.02 (0.96–1.08) 0.55

 65+ 384 402 373 434 472 542 1.07 (0.86–1.34) 0.52

Persons

 13–14 1202 921 723 710 708 678 0.91 (0.84–0.99) 0.02

 15–19 88,259 79,824 74,316 72,358 71,951 71,649 0.99 (0.97–1.00) 0.02

 20–24 152,745 144,698 139,357 138,947 144,175 148,107 1.02 (1.01–1.03) <0.001

 25–34 135,042 136,020 132,560 134,131 144,102 153,750 1.03 (1.02–1.05) <0.001

 35–44 46,431 46,478 44,902 45,719 50,170 55,400 1.05 (1.02–1.07) <0.001

 45–64 28,803 29,096 28,776 29,602 32,922 34,921 1.04 (1.00–1.09) 0.05

 65+ 2099 2137 2102 2293 2622 2771 1.06 (0.93–1.21) 0.36

STI: sexually transmitted infection; IRR: incidence rate ratio; CI: confidence interval.

income countries showing increasing STI 
rates in older people.24 This study used 
data from England, but the trends and 
projections may be generalisable to other 
countries with similar demographic 

trajectories. A key limitation of this study 
relates to the source data being only 
available in aggregate form. This meant 
that individual level regression analysis 
could not be used to explore 

associations between socio-
demographic factors and STI diagnoses. 
Data were aggregated either by 
diagnosis and age or diagnosis and 
ethnicity, so we were unable to include 
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Table 3 

trends and costs over age, gender and time for hIV episodes of care (eoc).

Age (years) 2014 2019 trend from 2014 to 2019

eoc costa eoc costa Irr (95% cI) p-value cost change

Male

 <15 221 £61,438 110 £30,580 0.87 (0.84–0.91) <0.001 −£30,858

 15–24 1606 £446,468 1345 £373,910 0.95 (0.94–0.97) <0.001 −£72,558

 25–34 8224 £2,286,272 8426 £2,342,428 1.00 (1.00–1.01) 0.64 £56,156

 35–49 25,140 £6,988,920 23,989 £6,668,942 0.99 (0.99–0.99) <0.001 −£319,978

 50–64 14,827 £4,121,906 23,283 £6,472,674 1.09 (1.09–1.10) <0.001 £2,350,768

 65+ 2613 £726,414 4740 £1,317,720 1.12 (1.12–1.13) <0.001 £591,306

 Total 52,631 £14,631,418 61,893 £17,206,254 1.03 (1.03–1.03) <0.001 £2,574,836

 50+ 17,440 £4,848,320 28,023 £7,790,394 1.10 (1.09–1.10) <0.001 £2,942,074

Female

 <15 259 £72,002 153 £42,534 0.91 (0.88–0.94) <0.001 −£29,468

 15–24 907 £252,146 788 £219,064 0.97 (0.96–0.99) <0.001 −£33,082

 25–34 4347 £1,208,466 2817 £783,126 0.91 (0.91–0.92) <0.001 −£425,340

 35–49 14,355 £3,990,690 14,284 £3,970,952 1.00 (0.99–1.00) 0.25 −£19,738

 50–64 4872 £1,354,416 8992 £2,499,776 1.13 (1.12–1.14) <0.001 £1,145,360

 65+ 567 £157,626 1245 £346,110 1.17 (1.15–1.19) <0.001 £188,484

 Total 25,307 £7,035,346 28,279 £7,861,562 1.02 (1.02–1.02) <0.001 £826,216

 50+ 5439 £1,512,042 10,237 £2,845,886 1.13 (1.13–1.14) <0.001 £1,333,844

Personsb

 <15 482 £133,996 263 £73,114 0.89 (0.87–0.92) <0.001 −£60,882

 15–24 2516 £699,448 2133 £592,974 0.96 (0.95–0.97) <0.001 −£106,474

 25–34 12,572 £3,495,016 11,243 £3,125,554 0.98 (0.97–0.98) <0.001 −£369,462

 35–49 39,499 £10,980,722 38,273 £10,639,894 0.99 (0.99–0.99) <0.001 −£340,828

 50–64 19,700 £5,476,600 32,275 £8,972,450 1.10 (1.10–1.10) <0.001 £3,495,850

 65+ 3180 £884,040 5985 £1,663,830 1.13 (1.13–1.14) <0.001 £779,790

 Total 77,949 £21,669,822 90,172 £25,067,816 1.03 (1.03–1.03) <0.001 £3,397,994

 50+ 22,880 £6,360,640 38,260 £10,636,280 1.11 (1.10–1.11) <0.001 £4,275,640

HIV: human immunodeficiency virus; EoC: episode of care; IRR: incidence rate ratio; CI: confidence interval.
aBased on 2019 NHS reference cost – outpatient HIV (stable patients) £278 per episode.
bIncluding where gender is ‘unknown’ or ‘other’.
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Table 4 

cases of stIs and estimated treatment costs for 2019, with projections for 2040.

2019 Model 1 – 2040 (95% cI) Model 2 – 2040 (95% cI)

Actual and projected new STI diagnoses

 Chlamydia 9788 10,156 (9,958–10,353) 95,169 (94,565–95,774)

 Gonorrhoea 7241 7521 (7351–7691) 192,609 (191,749–193,469)

 Herpes 4174 4376 (4246–4506) 4283 (4155–4412)

 Syphilis 2163 2259 (2165–2352) 36,085 (35,713–36,458)

 Warts 5294 5577 (5431–5723) 4483 (4352–4614)

 Total 28,660 29,888 (29,151–30,624) 332,630 (330,534–334,727)

Estimated and projected costs (£)

 Chlamydia 1,163,402 1,207,090 (1,183,612–1,230,567) 11,311,841 (11,239,973–11,383,710)

 Gonorrhoea 909,325 944,442 (923,097–965,788) 24,187,850 (24,079,826–24,295,872)

 Herpes 150,014 157,268 (152,608–161,928) 153,947 (149,337–158,558)

 Syphilis 263,929 275,595 (264,229–286,961) 4,403,146 (4,357,715–4,448,577)

 Wartsa 484,941 510,857 (497,449–524,264) 410,640 (398,619–422,661)

 Total 2,971,610 3,095,252 (3,020,995–3,169,508) 40,467,424 (40,225,470–40,709,378)

STI: sexually transmitted infection; CI: confidence interval; Model 1: demographic change model; Model 2: continuing trend model.
Data for 2019 include only cases where both age and gender were known.
a30% of cases resolve without treatment.

ethnicity in this analysis. There was also 
a change in the way STI data were 
collected in 2015 which meant that 2014 
data could not be used when analysing 
trends for all new STIs. Finally, we did not 
use transmission dynamic modelling 
which is more accurate than 
epidemiological models in predicting 
future trends in new STI diagnoses.25 
This was due to a lack of data on 
additional factors which may be 
associated with changing STI rates in 
older people, for example, behavioural 
data and social networks.26

Context
Only one comparable study was 
identified, from the West Midlands STI 
Surveillance Project.3 The West Midlands 
is a region in England with a population 

of 5.9 million people. The rates of 
chlamydia, genital herpes, gonorrhoea 
and syphilis in people aged 45 years and 
over attending GUM clinical were 
analysed over an 8-year period from 
1996 to 2003. The analysis included 
4445 STI episodes in older people and 
found an overall doubling in STI rates 
over the study period.

Our analysis is broader in scope, in 
terms of geography, diagnoses and 
settings. Data cover the whole of 
England, with over 155,000 new STI 
diagnoses in older people, HIV is 
included, and activity data come from 
both specialist and non-specialist 
settings. Older people are less likely to 
attend a sexual health clinic after having 
condomless first sex with a new partner 
and/or ⩾2 partners and no condom 
use,10 so this analysis may be more 

representative including older people 
presenting, for example, to primary care. 
The West Midlands analysis used rate 
ratios, comparing their first and last data 
points on the number of episodes to 
assess temporal trends. We used 
incident rate ratios from the Poisson 
regression to assess trend, which uses 
data from all available years and takes 
into account the population at risk in 
each year. Our method found more 
modest changes in STI rates, but we 
believe it is more robust, and would allow 
comparison with future analyses looking 
at changes over different periods of time. 
The West Midland analysis did collect 
disaggregated data allowing a more 
in-depth data analysis describing activity 
in four narrower age bands, whereas we 
were limited to two broader groups. 
However, despite having ethnicity data, 
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they reported they were unable to use 
this in their analysis due to small 
numbers.

The results of this study are 
consistent with the emerging global 
literature of STIs in older people. 
Surveillance data from the US, Canada 
and Australia all show increases in 
diagnosis rates of STIs in older people 
and older people living with HIV/
AIDS.24,27,28 Older people are often 
excluded from epidemiological analysis 
of STI trends so there is a dearth of 
comparable studies.5,29

STI risk factors for older adults
A range of physiological, socio-
behavioural and structural factors have 
been proposed as explanations for the 
increasing STI incidence among older 
adults.30 Ageing is associated with 
reductions in immune response which 
could increase susceptibility to 
infection.31 Older women may be at an 
increased risk of acquired STIs due to 
reduced vaginal lubrication and thinning 
of the vaginal mucosa.27 Decreasing 
testosterone levels in men can lead to 
erectile problems which make condom 
use more difficult, contributing to 
increased STI risk.27 The widespread use 
of Sildenafil (Viagra) has allowed men to 
engage in penetrative sex later in life.32 
Consistent with research in younger 
men, older MSM who report Viagra use 
are more likely to engage in unprotected 
sex.33

Social changes in recent decades, 
such as higher divorce rates, changing 
social attitudes and increasing foreign 
travel, have led to people taking new 
partners in later life, intergenerational 
relationships and engagement with sex 
workers.11 Older people are less likely to 
have had sex education at school, and 
are typically excluded from sexual health 
promotion programmes more often 
targeted at young people.34 These 
factors may lead to people being less 
able to negotiate safe sex in later life.35

Older people are less likely to seek 
help for STIs, have decreased condom 
use, lower rates of STI testing and 
delayed presentation for treatment.10,36 
In a US sample of people aged 40–
80 years, over 75% of those who 

experienced a sexual health problem did 
not seek help from a health 
professional.37 Healthcare professionals 
are less likely to initiate sexual health 
conversations with older people; the 
mutual reluctance from older people and 
healthcare professionals to raise sexual 
health concerns in a clinical setting 
present significant barriers to 
treatment.38

Implications
The estimated annual treatment costs 
for cases of STIs in people aged over 
45 years in 2019 were around £3m. 
The modelled scenarios for 2040 
suggest that costs could increase 
modestly due to demographic changes 
(if STI rates remain as they are in 2019) 
or increase by more than 10-fold (if STI 
rates in this age group continue to 
change at the same rate as between 
2014 and 2019). These estimates may 
be considered conservative and worst-
case scenarios, respectively, but 
provide reasonable bounds of future 
healthcare spending in this area upon 
which commissioners can draw when 
planning sexual health services to meet 
the changing demands of the future as 
our population ages.

Policy-makers should continue to 
promote older people being asked about 
their sexual history in primary care 
settings4 and also consider the sexual 
health of this age group in future public 
health campaigns. A key area for further 
research is longitudinal studies of sexual 
behaviour and evaluation of health 
delivery and prevention interventions 
targeted at older people. Also, there are 
very limited data on the relationship 
between ethnicity and STIs in older 
adults. We have made assumptions 
about trends in STI rates using 
population-based projections, future 
analyses could use transmission dynamic 
modelling using behavioural parameters 
specific to older people.

conclusIon
STI rates in England are increasing in 
people aged over 45 years. Although 
the numbers are small relative to 
younger people, this population 

demographic is increasing and people 
aged 45 years and over will contribute 
an increasing burden to STI costs if 
this trend continues. A combination of 
changing societal norms, structural 
barriers in accessing health care and 
knowledge about STIs and increased 
biological susceptibility are all likely 
contributors to these increasing STI 
rates. Further epidemiological research 
is needed to assess trends and causal 
associations. This article highlights a 
clear need for sexual health promotion 
campaigns and healthcare 
interventions targeted at people aged 
over 45 years.
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notes
i. Specialist (Level 3) services: 

genitourinary medicine (GUM) services 

and integrated GUM/SRH services. 
Non-specialist (Level 1 and Level 2) 
services: SRH services, young 
people’s services, online sexual health 
services, termination of pregnancy 
services, pharmacies, outreach and 
general practice, and other 
community-based settings.

References

 1. Davis S. Annual report of the Chief Medical 
Officer 2015, on the state of the public’s health 
baby boomers: fit for the future. London: 
Department of Health; 2016.

 2. Poynten IM, Grulich AE, Templeton DJ. Sexually 
transmitted infections in older populations. Curr 
Opin Infect Dis 2013;26(1):80–5.

 3. Bodley-Tickell AT, Olowokure B, Bhaduri S 
et al. Trends in sexually transmitted infections 
(other than HIV) in older people: analysis of 
data from an enhanced surveillance system. 
Sex Transm Infect 2008;84(4):312–7.

 4. National Institute for Health and Care 
Excellence. NICE sexual health quality 
standard [QS178], 2019. Available online at: 
https://www.nice.org.uk/guidance/qs178 (last 
accessed 8 December 2019).

 5. World Health Organization. Global progress report 
on HIV, viral hepatitis and sexually transmitted 
infections, 2021: accountability for the global 
health sector strategies 2016–2021: actions for 
impact: web annex 2: data methods. Available 
online at: http://apps.who.int/iris/bitstream/han
dle/10665/342813/9789240030992-eng.pdf

 6. Williamson DA, Chen MY. Emerging and 
reemerging sexually transmitted infections.  
N Engl J Med 2020;382:2023–32.

 7. Ezhova I, Savidge L, Bonnett C et al. Barriers 
to older adults seeking sexual health advice 
and treatment: a scoping review. Int J Nurs 
Stud 2020;107:103566.

 8. Ejegi-Memeh S, Hinchliff S, Johnson M. Sexual 
health discussions between healthcare 
professionals and midlife-older women living 
with type 2 diabetes: an interpretative 
phenomenological study. J Adv Nurs 2021;77(3): 
1411–21.

 9. Lee DM, Nazroo J, O’Connor DB et al. Sexual 
health and well-being among older men and 
women in England: findings from the English 
Longitudinal Study of Ageing. Arch Sex Behav 
2016;45(1):133–44.

 10. Tanton C, Geary RS, Clifton S et al. Sexual 
health clinic attendance and non-attendance in 
Britain: findings from the third National Survey 
of Sexual Attitudes and Lifestyles (Natsal-3). 
Sex Transm Infect 2018;94(4):268–76.

 11. Pearline RV, Tucker JD, Yuan L-F et al. Sexually 
transmitted infections among individuals over 
fifty years of age in China. AIDS Patient Care 
STDS 2010;24(6):345–7.

 12. ONS. National population projections: 2018-
based, 2019. Available online at: https://www.
ons.gov.uk/peoplepopulationandcommunity/
populationandmigration/populationprojections/
bulletins/nationalpopulationprojections/2018ba
sed#national-population-projections-data (last 
accessed 8 December 2019).

 13. DeLamater J. Sexual expression in later life:  
a review and synthesis. J Sex Res 2012; 
49(2–3):125–41.

 14. Public Health England. Public Health England. 
National STI surveillance data tables 2018 – 
Table 1, 2019. Available online at: https://
assets.publishing.service.gov.uk/government/
uploads/system/uploads/attachment_data/
file/805903/2018_Table_1_STI_diagnoses_
and_rates_in_England_by_gender.ods

 15. Public Health England. Public Health England. 
National STI surveillance data tables 2018 – 
Table 2, 2019. Available online at: https://
assets.publishing.service.gov.uk/government/
uploads/system/uploads/attachment_data/
file/806058/2018_Table_2_New_STI_
diagnoses_and_rates_by_gender__sexual_
risk__age_group_and_ethnic_group.ods

 16. Public Health England. Public Health England. 
Country and PHE region HIV data tables to 
end December 2018. Tables No. 2: 2019, 
2019. Available online at: https://www.gov.uk/
government/statistics/hiv-annual-data-tables

 17. ONS. Population estimates for the UK, mid-
2018: methods guide. Office for National 
Statistics, 2019. Available online at: https://
www.ons.Gov.uk/peoplepopulationand 
community/populationandmigration/population 
estimates/methodologies/methodologyguide 
formid2015ukpopulationestimatesenglandand 
walesjune2016 (last accessed 8 December 2019).

 18. Antinori A, Coenen T, Costagiola D et al. Late 
presentation of HIV infection: a consensus 
definition. HIV Med 2011;12(1):61–4.

 19. Improved methods and assumptions for 
estimation of the HIV/AIDS epidemic and its 
impact: recommendations of the UNAIDS 
Reference Group on Estimates, Modelling and 
Projections: the UNAIDS Reference Group on 
Estimates, Modelling and Projections. AIDS 
2002;16:W1–4.

 20. National Institute for Health and Care Excellence. 
NICE Clinical Knowledge Summaries (CKS). 
Available online at: https://cks.nice.org.uk/clinica
lspeciality#?speciality=Sexual%20health (last 
accessed 10 February 2020).

 21. NHS England. National schedule of reference 
costs 2019/20. Redditch: NHS England; 2020.

 22. Curtis L, Burns A. Unit costs of health and social 
care 2020. Canterbury: Personal Social Services 
Research Unit, University of Kent; 2020.

 23. NHS Business Services Authority. NHS 
electronic drug tariff, 2020. Available online at: 
https://www.drugtariff.nhsbsa.nhs.
uk/#/00782291-DD/DD00782285/Home (last 
accessed 27 April 2022).

 24. Minichiello V, Rahman S, Hawkes G et al. STI 
epidemiology in the global older population: 

emerging challenges. Perspect Public Health 
2012;132(4):178–81.

 25. Aral SO, Padian NS, Holmes KK. Advances in 
multilevel approaches to understanding the 
epidemiology and prevention of sexually 
transmitted infections and HIV: an overview. J 
Infect Dis 2005;191:S1–6.

 26. Antonovics J. Transmission dynamics: critical 
questions and challenges. Philos Trans R Soc 
B Biol Sci 2017;372:20160087.

 27. Johnson BK. Sexually transmitted infections and 
older adults. J Gerontol Nurs 2013;39:53–60.

 28. Choudhri Y, Miller J, Sandhu J et al. Gonorrhea 
in Canada, 2010–2015. Can Commun Dis Rep 
2018;44:37–42.

 29. Kreisel KM, Spicknall IH, Gargano JW et al. 
Sexually transmitted infections among US 
women and men: prevalence and incidence 
estimates, 2018. Sex Transm Dis 
2021;48:208–14.

 30. Gómez Melasio DA, Onofre Rodríguez DJ, 
Benavides Torres RA et al. A systematic review 
of individual, psychological and sociocultural 
factors associated with safe and risky sexual 
behavior in older adults. Am J Sex Educ 
2021;16:415–34.

 31. Minkin MJ. Sexually transmitted infections and 
the aging female: placing risks in perspective. 
Maturitas 2010;67(2):114–6.

 32. Barnett ZL, Robleda-Gomez S, Pachana NA. 
Viagra: the little blue pill with big repercussions. 
Aging Ment Health 2012;16(1):84–8.

 33. Jacobs RJ, Fernandez MI, Ownby RL et al. 
Factors associated with risk for unprotected 
receptive and insertive anal intercourse in men 
aged 40 and older who have sex with men. 
AIDS Care 2010;22(10):1204–11.

 34. Peate I. Sexuality and sexual health promotion 
for the older person. Br J Nurs 2004;13:188–93.

 35. Fileborn B, Brown G, Lyons A et al. Safer sex 
in later life: qualitative interviews with older 
Australians on their understandings and 
practices of safer sex. J Sex Res 
2018;55(2):164–77.

 36. Gott M. Are older people at risk of sexually 
transmitted infections? A new look at the 
evidence. Rev Clin Gerontol 2004;14:5–13.

 37. Laumann EO, Glasser DB, Neves RCS et al. A 
population-based survey of sexual activity, 
sexual problems and associated help-seeking 
behavior patterns in mature adults in the 
United States of America. Int J Impot Res 
2009;21(3):171–8.

 38. Haesler E, Bauer M, Fetherstonhaugh D. 
Sexuality, sexual health and older people: a 
systematic review of research on the knowledge 
and attitudes of health professionals. Nurse 
Educ Today 2016;40:57–71.

https://www.gov.uk/government/statistics/hiv-annual-data-tables
https://www.gov.uk/government/statistics/hiv-annual-data-tables

