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Abstract: Sexually transmitted infections (STI) among older adults have dramatically increased in
recent years, especially among those who are widowed and divorced. The purposes of this study
were to: (1) identify STI-related knowledge among older adults; (2) report the psychometric
properties of a tool commonly used to assess STI-related knowledge among younger populations
using data from adults 65 years and older; and (3) determine test-retest reliability of the tool. Data
were analyzed from 43 adults, aged 65-94 years, using the 27-item Sexually Transmitted Disease
Knowledge Questionnaire (STD-KQ). Participants completed identical instruments on two separate
days with approximately two weeks between. After responses were coded for correctness,
composite scores were created. Cronbach’s reliability coefficients were calculated to determine
response consistency, and Pearson’s r coefficients were used to assess test-retest reliability. Of 27
possible correct answers, participants reported an average of 11.47 (+6.88) correct responses on Day
1 and 11.67 (+7.33) correct responses on Day 2. Cronbach’s alpha coefficients for the 27-item
composite scale were high for both days (0.905 and 0.917, respectively), which indicates strong
response consistency. Pearson’s r coefficients were high between responses for the 27-item
composite scale on Days 1 and 2 (r = 0.882, P < 0.01), which indicates strong test-retest reliability.
Pearson’s r coefficients were high between responses for all but three of the 27 items when assessed
separately. Findings suggest the utility of the STD-KQ to assess STI knowledge among older adults.
However, the consistently low knowledge scores highlight the need for educational interventions
among this population.
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1. Introduction

Sexual activity is an important part of later life [1,2], frequently associated with better
cardiovascular health [3,4], greater self-esteem [5], and higher life enjoyment levels [6]. While sexual
activity levels typically decrease with age after 65 [7,8], large proportions of older adults desire sexual
contact and engage in sexual activity [9-11]. Unfortunately, sexuality in later life is subject to stigma

Int. ]. Environ. Res. Public Health 2020, 17, 2462; doi:10.3390/ijerph17072462 www.mdpi.com/journal/ijerph



Int. ]. Environ. Res. Public Health 2020, 17, 2462 2 of 10

[12-14], misconceptions [15], and a reduced emphasis on safer sex behaviors [16,17], which all have
led to unhealthy sexual practices increasing sexually transmitted infection (STI) rates among this age
group.

According to the Centers for Disease Control and Prevention [18], STIs have more than doubled
in the past ten years among U.S. adults age 65 years and older. The rates of primary and secondary
syphilis have increased from 91 cases in 2007 to 349 cases in 2017, the rates for chlamydia have
increased from 809 cases in 2007 to 2178 in 2017, and the rates for gonorrhea have increased from 707
cases in 2007 to 2063 cases in 2017 [18].

A lack of knowledge about STIs among older people may lead to existing misconceptions and
inaccuracies [19-23]. Older adults have reported few opportunities to discuss their sexual health with
their health care providers [24,25], which also limits their access to educational resources and
interventions to reduce their STI risk [26].

Screening of STI knowledge may help foster sexual-health communication and interactions
between older adults and their partners and healthcare providers, while also facilitating access to STI
education for behavior change. There is no standardized or preferred tool to measure STI knowledge
among adults over the age of 65. However, many validated instruments assess STI knowledge among
younger adults, such as the Sexually Transmitted Disease Knowledge Questionnaire (STD-KQ) [27].
The purposes of this study were to: (1) report its psychometric properties for data collected among
this older population; (2) determine the test-retest reliability of the tool; and (3) identify STI-related
knowledge among older adults using the STD-KQ. After assessing available STI knowledge
instruments, the STD-KQ was specifically selected because it was the most comprehensive in terms
of STI types (bacterial and viral) and knowledge domains (symptomology, transmission, and
treatment) [27]. We hypothesize that this tool will be just as effective in assessing STI knowledge
among adults aged 65 years and older as it is for younger age groups. Additionally, we hypothesize
that older adults will have low STI knowledge scores.

2. Materials and Methods

2.1. Population and Procedures

Older adults age 65 years and older were recruited for study participation from nursing homes,
adult residential facilities, and elderly care centers located within St. Lawrence County, New York.
Prior to recruitment, the research team contacted facility management to obtain permission and
ensure compliance with residential standards and community culture. A total of 14 sites were
approached, with four sites agreeing to participate. Administration promoted the data collection
activity to their residents (i.e., sharing the date, time, and on-site location at their discretion) and
encouraged their voluntary participation. Once on-site, the research team described the study in
small group sessions. During the sessions, investigators explained the purpose of the study, what
participants would be asked to do, and the questionnaire content and format. Investigators also
answered any study-related questions from the older adults. To complement these recruitment
efforts in residential facilities, a broader effort was undertaken to recruit community-dwelling older
adults. Flyers were posted in the community, and the study was promoted by a local aging coalition.
Potential participants were provided the contact information for study research assistants so they
could schedule a time for data collection. Given the passive recruitment methods used to recruit
residential facility residents and community-dwelling older adults, participation rates could not be
calculated.

Older adults who expressed interest in participating in the study then completed individual
Mini-Mental State Examinations (MMSE) with a research team member in a private, distraction-
reduced environment. Those who scored between 30 and 24 on the MMSE were considered to have
a score within normal range, indicating no cognitive impairment [28]. Individuals scoring lower than
24 were ethically unable to consent to the research, and therefore informed of their ineligibility.
Following the MMSE, a written informed consent was obtained from each participant for the two-
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day study. All study procedures were approved by the Clarkson University Institutional Review
Board (protocol # 19-16).

On Study Day One, qualified participants were assigned a randomized five-digit identification
number. This five-digit number was used by participants to enter the online questionnaire using a
survey delivery platform (surveymonkey.com) on laptops provided by the research team.
Participants then completed the 27-item STD-KQ and a brief sociodemographic questionnaire. Upon
completion of the online questionnaire, participants were asked to provide their personal telephone
number so they could be contacted for Study Day Two. Participant telephone numbers were recorded
and stored on a private password-protected computer. At the conclusion of Study Day One,
participants were instructed not to discuss the study or instrument with others. They were also
instructed not to attempt to locate correct answers independently. Rather, participants were told they
would receive the correct responses to any of their questions after data collection on Study Day Two.

Study Day Two occurred approximately two weeks after Study Day One. Participants were
asked to complete the STD-KQ using an online survey delivery platform in their respective nursing
home, adult residential facility, or elderly care center. Participants were instructed to input the five-
digit identification number they received on Study Day One and complete the questionnaire. At the
conclusion of Study Day Two, participants were able to ask physician assistant trainees content-
related questions regarding the survey. Participants were also given a pamphlet about safer sex
practices, created by the New York State Department of Health.

A total of 54 participants were recruited into the study, of which one was omitted based on their
MMSE score. Of the 53 participants who completed Study Day One, 10 were lost to follow-up. A total
of 43 participants completed Study Day Two. Thus, 81.13% of recruited study participants completed
both Study Days One and Two.

2.2. Measures

Knowledge. Participants completed the 27-item Sexually Transmitted Disease Knowledge
Questionnaire (STD-KQ) [27]. Each item provided a statement about a sexually transmitted disease,
and participants were instructed to indicate if the statement was true or false. Participants were also
instructed not to guess about an answer; rather, indicate they don’t know. Items were scored as
correct (score = 1) and incorrect (score = 0). Responses of don’t know were scored as incorrect.
Composite scores of the total number of items correct were also calculated (scores ranging from 0 to
27 correct items).

Sociodemographics. Participants were asked to report their age, sex, race, education level,
relationship status, and sexual identity on a brief sociodemographic questionnaire.

2.3. Statistical Analyses

All statistical analyses were performed in IBM SPSS Statistics, version 25 (Armonk, United
States). Frequencies were computed for all sociodemographics and SDT-KQ items for both study
days. The frequency of don’t know responses were reported for all 27 items for both study days.
Furthermore, the frequency of correct responses (don’t know scored as incorrect) were reported for
all 27 items for both study days. Cronbach’s internal reliability coefficients were calculated to
determine response consistency across the 27 items separately for each study day. Pearson’s r
coefficients were used to assess test-retest reliability across study days for each item and composite
score. Similarly, Kappa statistics were used to examine the strength of concordance across study days
for each item and composite score.

3. Results

The average age of the 43 participants was 76.48 (+9.01) years, with ages ranging from age 65 to
94 years. Most participants were female (74.4%) and Caucasian (97.7%). About 42% of participants
reported having a high school diploma or less, and 16.3% reported having a 4-year college degree or
post-graduate education. Approximately 28% of participants were married, 27.9% were widowed,
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and 27.9% were divorced. Approximately 70% of participants identified as heterosexual and 25.6%
reported being celibate.

As presented in Table 1, of 27 possible correct answers, participants reported an average of 11.47
(+6.88) correct responses on Study Day One and 11.67 (+7.33) correct responses on Study Day Two.
Cronbach’s alpha coefficients for the 27-item composite scale were high for both days (0.905 and
0.917, respectively), which indicates strong internal consistency. Pearson’s r coefficients were high
between responses for the 27-item composite scale on Study Days One and Two (r =0.882, P <0.01),
which indicates strong test-retest reliability. Pearson’s r coefficients were statistically significant for
26 of the 27 items (range = 0.306-0.701), when assessed separately. Similarly, Kappa statistics
indicating agreement between responses from Study Days One and Two were statistically significant
for the 27-item composite scale (Kappa = 0.102, P < 0.01) and 26 of the 27 items (range = 0.302-0.685),
when assessed separately.

When examining the raw responses to the 27 STD-KQ items, the proportion of participants
reporting they don’t know the correct answer ranged from 23.3% to 62.8% on Study Day One. For 12
of the 27 items, more than 40% of participants reported they don’t know the correct answer on Study
Day One (44.4% of items). The proportion of participants reporting they don’t know the correct
answer ranged from 25.6% to 53.5% on Study Day Two. For 8 of the 27 items, more than 40% of
participants reported they don’t know the correct answer on Study Day Two (29.6% of items). On
both days, the items receiving the most don't know responses were related to viral infections including
human papillomavirus (HPV) and human immunodeficiency virus (HIV).

After dichotomizing the 27 STD-KQ items into correct and incorrect responses, the proportion
of participants who correctly answered items ranged from 23.3% to 76.7% on Study Day One. For 13
of the 27 items (48.2% of items), less than 40% of participants correctly answered these items on Study
Day One. The proportion of participants who correctly answered these items on Study Day Two
ranged from 18.6% to 67.4%. For 15 of the 27 items (55.6% of items), less than 40% of participants
correctly answered these items on Study Day Two.
their barriers to condom use and reported fewer occasions of unprotected sex compared to
participants in the control group. (Table 1).
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Table 1. Correct responses by testing day, test-retest reliability, and kappa statistics (n = 43).

5 of 10

Don't Know Response n (%) Correct Response n (%) Test-Retest ~ Agreement
Item # Item Text Day 1 Day 2 Day 1 Day 2 Pearson r Kappa
1 Genital Herpes is caused by the same virus as HIV 19 (44.2%) 17 (39.5%) 12 (27.9%) 16 (37.2%) 0.701™ 0.685**
2 Frequent urinary infections can cause Chlamydia 22 (51.2%) 19 (44.2%) 12 (27.9%) 15 (34.9%) 0.306° 0.302*
3 There is a cure for Gonorrhea 12 (27.9%) 13 (30.2%) 26 (60.5%) 28 (65.1%) 0.606™ 0.603**
4 It is easier to get HIV if a person has another Sexually Transmitted Disease 12 (27.9%) 13 (30.2%) 20 (46.5%) 17 (39.5%) 0.581" 0.575**
5 Human Papillomavirus (HPV) is caused by the same virus that causes HIV 27 (62.8%) 22 (51.2%) 11 (25.6%) 15 (34.9%) 0.466™ 0.454**
6 Having anal sex increases a person’s risk of getting Hepatitis B 25 (58.1%) 14 (32.6%) 11 (25.6%) 20 (46.5%) 0.415" 0.374**
7 Soon after infection with HIV a person develops open sores on his or her genitals (penis or vagina) 18 (41.9%) 13 (30.2%) 10 (23.3%) 8 (18.6%) 0.161 0.160
8 There is a cure for Chlamydia 21 (48.8%) 18 (41.9%) 19 (44.2%) 24 (55.8%) 0.509™ 0.495**
9 A woman who has Genital Herpes can pass the infection to her baby during childbirth 10 (23.3%) 11 (25.6%) 33 (76.7%) 29 (67.4%) 0.440" 0.428**
10 A woman can look at her body and tell if she has Gonorrhea 19 (44.2%) 18 (41.9%) 17 (39.5%) 18 (41.9%) 0.374 0.374*
11 The same virus causes all of the Sexually Transmitted Diseases 13 (30.2%) 11 (25.6%) 27 (62.8%) 27 (62.8%) 0.403" 0.403**
12 Human Papillomavirus (HPV) can cause Genital Warts 24 (55.8%) 23 (53.5%) 13 (30.2%) 16 (37.2%) 0.436™ 0.413**
13 Using a natural skin (lambskin) condom can protect a person from getting HIV 14 (32.6%) 13 (30.2%) 12 (27.9%) 9 (20.9%) 0.572" 0.562**
14 Human Papillomavirus (HPV) can lead to cancer in women 19 (44.2%) 16 (37.2%) 21 (48.8%) 24 (55.8%) 0.495™ 0.490**
15 A man must have vaginal sex to get Genital Warts 14 (32.6%) 13 (30.2%) 19 (44.2%) 14 (32.6%) 0.581" 0.564**
16 Sexually Transmitted Diseases can lead to health problems that are usually more serious for men than women 14 (32.6%) 14 (32.6%) 18 (41.9%) 21 (48.8%) 0.397" 0.393**
17 A woman can tell that she has Chlamydia if she has a bad smelling odor from her vagina 17 (39.5%) 20 (46.5%) 10 (23.3%) 13 (30.2%) 0.597" 0.587**
18 If a person tests positive for HIV the test can tell how sick the person will become 12 (27.9%) 11 (25.6%) 25 (58.1%) 25 (58.1%) 0.522" 0.522**
19 There is a vaccine available to prevent a person from getting Gonorrhea 21 (48.8%) 17 (39.5%) 16 (37.2%) 17 (39.5%) 0.657" 0.656**
20 A woman can tell by the way her body feels if she has a Sexually Transmitted Disease 16 (37.2%) 14 (32.6%) 18 (41.9%) 14 (32.6%) 0.618" 0.606**
21 A person who has Genital Herpes must have open sores to give the infection to his or her sexual partner 10 (23.3%) 13 (30.2%) 16 (37.2%) 12 (27.9%) 0.486" 0.476**
22 There is a vaccine that prevents a person from getting Chlamydia 22 (51.2%) 21 (48.8%) 16 (37.2%) 14 (32.6%) 0.595™ 0.591**
23 A man can tell by the way his body feels if he has Hepatitis B 17 (39.5%) 17 (39.5%) 20 (46.5%) 17 (39.5%) 0.486™ 0.481**
24 If a person had Gonorrhea in the past he or she is immune (protected) from getting it again 10 (23.3%) 13 (30.2%) 31 (72.1%) 28 (65.1%) 0.415 0.409**
25 Human Papillomavirus (HPV) can cause HIV 27 (62.8%) 20 (46.5%) 11 (25.6%) 15 (34.9%) 0.689 0.673**
26 A man can protect himself from getting Genital Warts by washing his genitals after sex 15 (32.9%) 12 (27.9%) 24 (55.8%) 24 (55.8%) 0.529" 0.529**
27 There is a vaccine that can protect a person from getting Hepatitis B 13 (30.2%) 12 (27.9%) 25 (58.1%) 22 (51.2%) 0.402™ 0.393**
Composite Score of Total Correct: Average (range from 0 to 27) 11.47 (+6.88) 11.67 (£7.33) 0.882" 0.102**

Composite Score of Total Correct: Cronbach's Alpha (based on standardized items)

0.905

0.917

*P <0.05; **P <0.01
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4. Discussion

Given the increasing incidence and prevalence of STIs among older adults [18], it is important
to assess their knowledge of STIs to promote sexual health and reduce sexual risk. Specific groups of
sexually active older adults may be at increased risk of STIs. Those who are divorced or widowed
[29-32] or those living in congregate settings [33] report increased sexual activity, often accompanied
with feelings of freedom and openness to sexual experimentation [34-36], which may increase their
risks of contracting STIs.

A study by Schick and colleagues [37] reported that substantial numbers of men (23.5%) and
women (13.6%), aged 50 years and older, drank alcohol or had partners who drank prior to their most
recent penile-vaginal intercourse. In that same study, almost 15% of men and 9% of women reported
having sex with transactional partners or new acquaintances. Less than one quarter of all participants
reported using condoms, even though more than 5% revealed their partners had an STI at their most
recent sexual event. Given this population is relatively safe from unintended pregnancies, inaccurate
appraisals of STI risk may stem from lack of sexual knowledge and underestimates of sexual risk for
self and partners [38]. Screening for STI knowledge is the first step to providing comprehensive
education on safer sex practices.

However, in their systematic review, Levy and collaborators [17] reported that the majority
(89%) of STI risk-reduction clinical trials excluded people over the age of 65. Since then, MacDonald
and colleagues [39] conducted a systematic review specifically on condom use interventions for
middle-aged and older adults and identified only one effective randomized controlled trial for
increasing condom use behavior as a prevention strategy for STI transmission. In Lovejoy and
colleagues’ trial [40], through four one-on-one telephone sessions of about 40-50 min each with a
Master’s degree level clinical psychology trainee, older participants in the intervention group were
able to address Age-appropriate, evidence-based prevention education programs and interventions
should be developed to support greater STI knowledge among older adults and improved sexual-
health behaviors. Such programs will need rigorously validated and reliable tools to aid in identifying
potential at-risk older adults. To achieve this aim, the current study used the STD-KQ, which is
typically administered to younger adults, to assess its reliability for screening STI knowledge among
older adults. Current findings suggest that the STD-KQ is a reliable and useful tool to assess STI
knowledge of the older adult population. In fact, the tool revealed that a large proportion of the study
sample of older adults lacked knowledge of STI risks, presentation, symptomology, transmission, or
treatment. Participants had the lowest scores on items related to HPV, a STI that was not well known
until the mid-1980s [41], but infects large swaths of the population who are sexually active at some
point in their lives [42]. Low STI knowledge among older adults highlights the need for
comprehensive system-level solutions.

In her integrative review of HIV-related risks in older adulthood, Savasta [43] found that 88% of
the articles reported that “system failures,” such as lack of patient-provider communication and
insufficient education programs, were associated with increased prevalence of HIV among older
adults. As first-line responders in STI and HIV/AIDS prevention, physicians can be most effective by
proactively assessing older patients’ STI knowledge during periodic health exams and initiating
routine discussions regarding sexual-health matters [44—48]. Yet, there are several known barriers to
physicians engaging in these patient-provider discussions, including not understanding the
importance of sexuality in later life [46]; having limited communication training skills, educational
materials, and self-efficacy to talk about sexual health with older patients [24,45,48]; and lacking time
to initiate these discussions [49].

To prevent potential system failures, physicians could refer their older patients to sexual
medicine professionals, including clinical social workers, sex educators, and sex therapists, who have
more knowledge, educational and psychosocial resources, and who feel more comfortable engaging
in conversations about STI prevention [24]. These clinical providers can use available evidence-based
resources to educate their older patients, including the CDC'’s ready-to-use STI curriculum
(http://www2a.cdc.gov/stdtraining/ready-to-use), U.S. Department of Health & Human Services’
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Office on Women’s Health (www.womenshealth.gov), or the University of Washington Center for
AIDS and STD training resources (http://depts.washington.edu/cfas/training) [26]. Health care
providers could also refer their older patients to educational opportunities and interventions to
enhance knowledge and promote sexual health such those available through the Sexual Medicine
Society of North America’s Sex Health Matters website (www.sexhealthmatters.org), The Fenway
Institute/The National LGBT Health Education Center (https://www.lgbthealtheducation.org), and
the American Geriatrics Society’s Health in Aging Foundation (https://www.healthinaging.org/a-z-
topic/sexual-health).

4.1. Limitations

The current study had a few limitations. Reliability of the STD-KQ was assessed using a small
sample of older adults who were mostly white, female, heterosexual, from a congregate setting, and
from one rural area in a single state. Considering that sexual health and behavior during older
adulthood can be sensitive topics [12-14], it is possible that self-selection bias was introduced in our
study. It may be that participants who enrolled were those who were particularly interested in the
topic, sexually active, or only those who felt comfortable talking about sex. Furthermore, given 10 of
the residential facilities approached refused to participate in the study, the underlying stigma and
implicit biases related to these topics at the administration level may hinder sexuality research among
older adults in residential facilities. Additional details about study promotion, interest, and refusal
among facility residents and community-dwelling older adults were limited and hindered our ability
to assess participation rates and the possible self-selection bias associated with this study. In
residential facilities, non-participation and attrition rates from Study Day One to Study Day Two may
reflect the administration’s diligence in promoting the study or the residents having schedule
conflicts at the designated data collection times. Although participants were asked not to discuss the
study topics and content or seek out correct answers between Study Days One and Two, it is possible
that some form of contamination occurred.

Given the limited sample size, we were unable to make meaningful comparisons of STI
knowledge across subgroups. Recent studies have demonstrated age- and health-related differences
between community-dwelling older adults and those living in residential facilities [50,51]. When
considered with recent attention to STI outbreaks in congregate living settings for older adults [52],
a compelling argument for study replication emerges. Replicating this study with a larger and more
robust sample from other settings and locations would allow for meaningful statistical comparisons
of older adults with inadequate STI knowledge based on sociodemographic characteristics with
known associations to both low sexual-health knowledge and high-risk sexual behaviors (e.g.,
relationship status, education level, or race/ethnicity).

Additionally, while the older adults in this sample exhibited low levels of STI knowledge (i.e.,
an average of 40% and 55% correct responses on Study Days One and Two, respectively), there is no
recommended STD-KQ cut-point or threshold for insufficient knowledge among older adults. While
such a score would be essential for informing healthcare professionals and providers concerning
potential knowledge deficits, we did not make such a recommendation in the current study because
of our sample size and homogeneous sample. Additionally, the STD-KQ was developed for
evaluating knowledge of STIs in younger populations. Therefore, it may not include topics that are
important for sexuality and have implications for STI risk in later life, such as intimacy,
communication, companionship, changes in sexual functioning, and sexual consent in the absence or
presence of cognitive decline [36,53-56]. The instrument also included some topics that may not be
as relevant to an older demographic, including childbirth-related HIV transmission and HPV [based
on Pap test and vaccination standards]). Adaptions to the STD-KQ may be warranted to take into
account contextual factors influencing sexuality among older adults [36,53-56]. Lastly, while the
instrument included a sexual identity item developed by the research team, this item may not have
fully captured the possible range of responses. Future studies should use validated and more
commonly used items for sexual identity and sexual orientation.
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5. Conclusions

Screening for STI knowledge is an important first step to physicians providing or initiating
referrals for comprehensive education on safer sex practices. The STD-KQ scale can be a useful tool
for diverse types of medical and healthcare professionals to screen their older patients and
subsequently initiate discussions on STI and HIV/AIDS prevention and sexual health.

Author Contributions: Conceptualization, T.C. and A.B.; methodology, T.C., A.B., and M.L.S.; formal analysis,
M.L.S.; writing — original draft preparation, M.L.S., C.D.B.,, HH.G,, T.C,, and A.B.; writing—review and editing,
M.LSS., C.D.B.,, and H-H.G.; project administration, T.C. and A.B. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Lindau, S.T.; Schumm, L.P.; Laumann, E.O.; Levinson, W.; O’'Muircheartaigh, C.A.; Waite, L.]. A study of
sexuality and health among older adults in the United States. N. Engl. ]. Med. 2007, 357, 762-774.

2. Wang, V,; Depp, C.A.; Ceglowski, J.; Thompson, W.K.; Rock, D.; Jeste, D.V. Sexual health and function in
later life: A population-based study of 606 older adults with a partner. Am. |. Geriatr. Psychiatry 2015, 23,
227-233.

3. Liu, H; Waite, LJ; Shen, S.; Wang, D.H. Does sex affect cardiovascular risk for older men and older
women? J. Health Soc. Behav. 2016, 57, 275.

4.  Liu, H,; Waite, LJ; Shen, S.; Wang, D.H. Is sex good for your health? A national study on partnered
sexuality and cardiovascular risk among older men and women. J. Health Soc. Behav. 2016, 57, 276-296.

5. Weeks, D.J. Sex for the mature adult: Health, self-esteem and countering ageist stereotypes. Sex Relat. Ther.
2002, 17, 231-240.

6.  Smith, L.; Yang, L.; Veronese, N.; Soysal, P.; Stubbs, B.; Jackson, S.E. Sexual activity is associated with
greater enjoyment of life in older adults. Sex Med. 2019, 7, 11-18.

7.  Burgess, E.O. Sexuality in midlife and later life couples. In The Handbook of Sexuality in Close Relationships;
Lawrence Erlbaum Associates, Inc: Mahwah, NJ, USA, 2004; pp. 447-464.

8. Call, V,; Sprecher, S.; Schwartz, P. The incidence and frequency of marital sex in a national sample. ].
Marriage Fam. 1995, 57, 639-652.

9.  DeLamater, J. Sexual expression in later life: A review and synthesis. ]. Sex Res. 2012, 49, 125-141.

10. DeLamater, J.D.; Sill, M. Sexual desire in later life. |. Sex Res. 2005, 42, 138-149.

11. Gillespie, B.J. Correlates of sex frequency and sexual satisfaction among partnered older adults. ]. Sex
Marital Ther. 2017, 43, 403-423.

12.  Chepngeno-Langat, G.; Hosegood, V. Older people and sexuality: Double jeopardy of ageism and sexism
in youth-dominated societies. Agenda 2012, 26, 93-99.

13. Syme, M.L.; Cohn, T.J. Examining aging sexual stigma attitudes among adults by gender, age, and
generational status. Aging Ment. Health 2016, 20, 36—45.

14. Tupy, S.; Schumann, M.; Xu, X. Sexual activity and older adults: Stigma, overall health, and research. J.
Posit. Sex 2015, 1, 70-75.

15. Dominguez, L.J.; Barbagallo, M. Ageing and sexuality. Eur. Geriatr. Med. 2016, 7, 512-518.

16. Fileborn, B.; Thorpe, R.; Hawkes, G.; Minichiello, V.; Pitts, M.; Dune, T. Sex, desire and pleasure:
Considering the experiences of older Australian women. Sex Relat. Ther. 2015, 30, 117-130.

17. Levy, B.R; Ding, L.; Lakra, D.; Kosteas, ].; Niccolai, L. Older persons’ exclusion from sexually transmitted
disease risk-reduction clinical trials. Sex Transm. Dis. 2007, 34, 541-544.

18. Centers for Disease Control and Prevention. Atlas Plus: HIV, Hepatitis, STD, TB, Social Determines of
Health Data. 2018. Available online: https://gis.cdc.gov/grasp/nchhstpatlas/charts.html (accessed on 12
December 2019).

19. Belgrave, F.Z; Javier, S.J.; Butler, D.; Dunn, C.; Richardson, J.; Bryant, L. “I don’t know and I don’t want to
know”: A qualitative examination of older African American women'’s knowledge and experiences with
HIV. J. Black Psychol. 2018, 44, 644-666.



Int. ]. Environ. Res. Public Health 2020, 17, 2462 9 of 10

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

Gedin, T.C.; Resnick, B. Increasing risk awareness and facilitating safe sexual activity among older adults
in senior housing. J. Community Health Nurs. 2014, 31, 187-197.

Jennings, A. Knowledge of Sexually Transmitted Infections among Older Veterans. ]. Gerontol. Geriatr. Res.
2015, 04, 1000203.

Lyons, A.; Heywood, W.; Fileborn, B.; Minichiello, V.; Barrett, C.; Brown, G.; Hinchliff, S.; Malta, S.;
Crameri, P. Sexually active older Australian’s knowledge of sexually transmitted infections and safer
sexual practices. Aust. N. Z. ]. Public Health 2017, 41, 259-261.

Minichiello, V.; Rahman, S.; Hawkes, G.; Pitts, M. STI epidemiology in the global older population:
Emerging challenges. Perspect. Public Health. 2012, 132, 178-181.

Bergeron, C.D.; Goltz, H.H.; Szucs, L.E; Reyes, ].V.; Wilson, K.L.; Ory, M.G.; Smith, M.L. Exploring sexual
behaviors and health communication among older women. Health Care Women Int. 2017, 38, 1356-1372.
Loeb, D.F.; Lee, R.S.; Binswanger, I.A,; Ellison, M.C.; Aagaard, E.M. Patient, resident physician, and visit
factors associated with documentation of sexual history in the outpatient setting. . Gen. Intern. Med. 2011,
26, 887-893.

Johnson, B.K. Sexually transmitted infections and older adults. ]. Gerontol. Nurs. 2013, 39, 53—60.

Jaworski, B.C.; Carey, M.P. Development and psychometric evaluation of a self-administered questionnaire
to measure knowledge of sexually transmitted diseases. AIDS Behav. 2007, 11, 557-574.

Pezzotti, P.; Scalmana, S.; Mastromattei, A.; Di Lallo, D. The accuracy of the MMSE in detecting cognitive
impairment when administered by general practitioners: A prospective observational study. BMC Fam.
Pract. 2018, 9.

Glaude-Hosch, J.A.; Smith, M.L.; Heckman, T.G.; Miles, T.P.; Olubajo, B.A.; Ory, M.G. Sexual behaviors,
healthcare interactions, and HIV-related perceptions among adults age 60 years and older: An investigation
by race/ethnicity. Curr. HIV Res. 2015, 13, 359-368.

Gott, M.; Hinchliff, S. How important is sex in later life? The views of older people. Soc. Sci. Med. 2003, 56,
1617-1628.

Morrissey Stahl, K.A.; Gale, J.; Lewis, D.C.; Kleiber, D. Sex after divorce: Older adult women’s reflections.
J. Gerontol. Soc. Work. 2018, 61, 659-674.

Smith, K.P.; Christakis, N.A. Association between widowhood and risk of diagnosis with a sexually
transmitted infection in older adults. Am. |. Public Health 2009, 99, 2055-2062.

Frankowski, A.C.; Clark, LJ. Sexuality and intimacy in assisted living: Residents’ perspectives and
experiences. Sex Res. Soc. Policy 2009, 6, 25-37.

Koren, C. Together and apart: A typology of re-partnering in old age. Int. Psychogeriatr. 2014, 26, 1327-1350.
Rowntree, M.R. “Comfortable in my own skin’: A new form of sexual freedom for ageing baby boomers. J.
Aging Stud. 2014, 31, 150-158.

Sinkovi¢, M.; Towler, L. Sexual aging: A systematic review of qualitative research on the sexuality and
sexual health of older adults. Qual. Health Res. 2019, 29, 1239-1254.

Schick, V.; Herbenick, D.; Reece, M.; Sanders, S.A.; Dodge, B.; Middlestadt, S.E.; Fortenberry, J.D. Sexual
behaviors, condom use, and sexual health of Americans over 50: Implications for sexual health promotion
for older adults. ]. Sex Med. 2010, 7, 315-329.

Syme, M.L.; Cohn, T.J.; Barnack-Tavlaris, J. A comparison of actual and perceived sexual risk among older
adults. . Sex Res. 2017, 54, 149-160.

MacDonald, J.; Lorimer, K.; Knussen, C.; Flowers, P. Interventions to increase condom use among middle-
aged and older adults: A systematic review of theoretical bases, behaviour change techniques, modes of
delivery and treatment fidelity. ]. Health Psychol. 2016, 21, 2477-2492.

Lovejoy, T.I; Heckman, T.G.; Suhr, J.A.; Anderson, T., Heckman, B.D.; France, C.R. Telephone-
administered motivational interviewing reduces risky sexual behavior in HIV-positive late middle-age and
older adults: A pilot randomized controlled trial. AIDS Behav. 2011, 15, 1623-1634.

Bakalar, N. Human Papillomavirus, 1985. The New York Times. 2011. Available online:
www.nytimes.com/2011/09/06/health/06first.html (accessed on 1 February 2020).

Centers for Disease Control and Prevention. Human Papillomavirus (HPV) Statistics. 2017. Available
online: https://www.cdc.gov/std/hpv/stats.htm (accessed on 12 December 2019).

Savasta, A.M. HIV: Associated transmission risks in older adults—an integrative review of the literature.
J. Assoc. Nurs. Aids Care 2004, 15, 50-59.



Int. ]. Environ. Res. Public Health 2020, 17, 2462 10 of 10

44.

45.

46.

47.
48.

49.

50.

51.

52.

53.

54.

55.

56.

Ballini, A.; Cantore, S.; Fatone, L.; Montenegro, V.; De Vito, D.; Pettini, F.; Crincoli, V.; Antelmi, A.; Romita,
P.; Rapone, B.; et al. Transmission of nonviral sexually transmitted infections and oral sex. J. Sex. Med. 2012,
9, 372-384.

Brennan-Ing, M.; Seidel, L.; Ansell, P.; Raik, B.L.; Greenberg, D.; Nicastri, C.; Breznay, J.; Karpiak, S.E.;
Adelman, R.D. Addressing sexual health in geriatrics education. Gerontol. Geriatr. Educ. 2018, 39, 249-263.
Gewirtz-Meydan, A.; Levkovich, I.; Mock, M.; Gur, U.; Ayalon, L. Promoting a discussion on later life
sexuality: Lessons from sexologist physicians. Sex. Relat. Ther. 2019, 34, 193-210.

Kuehn, B.M. Time for “the talk” —again. JAMA 2008, 300, 1285-1287.

Ports, K.A.; Barnack-Tavlaris, J.L.; Syme, M.L.; Perera, R.A.; Lafata, ].E. Sexual health discussions with older
adult patients during periodic health exams. ]. Sex. Med. 2014, 11, 901-908.

Gott, M.; Galena, E.; Hinchliff, S.; Elford, H. “Opening a can of worms”: GP and practice nurse barriers to
talking about sexual health in primary care. Fam. Pract. 2004, 21, 528-536.

Friedman, L.; Avila, S.; Friedman, D.; Meltzer, W.; Association between type of residence and clinical signs
of neglect in older adults. Gerontology 2019, 65, 309.

O'Neill, M;; Ryan, A; Slater, P.F.; Ferry, F.R.; Bunting, B.; Mental health, quality of life and medication use
among care home residents and community dwelling older people. Int. J. Res. Nurs. 2020, 11, 4.

Syme, M, Supporting safe sexual and intimate expression among older people in care homes. Nurs. Stand.
2017, 31, 526-533.

Gewirtz-Meydan, A.; Hafford-Letchfield, T.; Ayalon, L.; Benyamini, Y.; Biermann, V.; Coffey, A.; Jackson,
J.; Phelan, A.; Vofs, P.; Geiger Zeman, M.; et al. How do older people discuss their own sexuality? A
systematic review of qualitative research studies. Cult. Health Sex. 2019, 21, 293-308.

Srinivasan, S.; Glover, J.; Tampi, RR.; Tampi, D.J.; Sewell, D.D. Sexuality and the Older Adult. Curr.
Psychiatry Rep. 2019, 21, 97.

Treeen, B.; Hald, G.M.; Graham, C.A.; Enzlin, P.; Janssen, E.; Kvalem, L.L.; Carvalheira, A.; Stulhofer, A.
Sexuality in older adults (65+)— An overview of the literature, Part 1: Sexual function and its difficulties.
Int. ]. Sex. Health 2017, 29, 1-10.

Treeen, B.; Carvalheira, A.; Kvalem, LL.; Stulhofer, A.; Janssen, E.; Graham, C.A.; Hald, G.M.; Enzlin, P.
Sexuality in older adults (65+)—An overview of the recent literature, Part 2: Body image and sexual
satisfaction. Int. J. Sex. Health 2017, 29, 11-21.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
‘ @ @ | article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).



