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Abstract: Erectile dysfunction (ED) is a common disorder in adult males that results in
withdrawal from sexual intimacy, psychosocial problems (ie, poor self-esteem, depression,
anxiety), decreased work productivity, and reduction in quality of life for both the men
suffering from ED and their female partners. A pragmatic literature review was undertaken
using PUBMED to identify original research studies published over the past 20 years that
assessed the impact of ED on a male’s quality of life, the impact of ED on a female partner’s
quality of life, or the economic impact of ED on employers. Twenty studies were selected for
inclusion. This review showed that men with ED have a poorer quality of life than men
without ED (n=9 studies). Results from a global burden of illness study showed that men
with ED report substantially lower SF-36 Mental and Physical Component Summary scores
and SF-6D scores compared to men without ED (p<0.001). Similarly, the partner is also
negatively impacted by ED due to relationship difficulties and decreased sexual satisfaction
(n=8 studies). Results from the Female Experience of Men’s Attitudes to Life Events and
Sexuality study showed that females were significantly less satisfied and engaged in sexual
activity less frequently after their partner developed ED (p<0.001). ED also poses
a substantial economic burden on employers (n=3 studies). An observational study in men
aged 40-70 showed that men with ED had significantly higher rates of absenteeism (2x) and
work productivity impairment compared to men without ED (p<0.001). Overall, this con-
temporary review demonstrated that ED imposes a substantial quality of life burden on men
and their female partners as well as a significant economic burden on their employers. These
findings underscore the need for more education and awareness of the burden of ED and
greater access to appropriate ED treatments to help alleviate this burden.

Keywords: erectile dysfunction, work productivity, absenteeism, burden, quality of life,
economics, sexual partners, sexual dysfunction

Introduction

Erectile dysfunction (ED) is characterized by the inability to achieve or maintain an
erection sufficient for satisfactory sexual performance.! ED is a common disorder
of sexual function in adult males. The overall prevalence of ED in men aged 20
years or older in the US is 18.4% suggesting that ED affects approximately
18 million men.”> Globally, ED prevalence estimates reported in the published
literature have ranged from 10% to 48% depending on the various study
methodologies.> ® The prevalence of ED differs remarkably by age. Data from
the US National Health and Nutrition Examination Survey (NHANES) indicates
that the prevalence of ED increases from about 5% in men aged 20-39 years, to
14.8% in men aged 40—59, and to 70% in men aged 70 years and older.” Common
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causes of ED include psychological conditions (ie, depres-
sion, anxiety, and stress), neurologic conditions (ie, stroke,
Alzheimer’s disease, spinal cord injury), hormonal condi-
tions, prostate conditions (ie, radiotherapy and/or surgery
for prostate cancer), and cardiovascular conditions.” ED
may also be induced by medications for managing other
chronic conditions (ie, antidepressants, antihistamines,
antihypertensives) or lifestyle factors (ie, alcohol or sub-
stance abuse, obesity).” The 2018 American Urological
Association (AUA) clinical guidelines for ED recommend
a shared decision-making approach between the physician
and patient for the various treatment options ranging from
oral prescription medications such as phosphodiesterase
type 5 (PDES) inhibitors, to vacuum erection devices, self-
administered intracavernous injections, intraurethral sup-
positories, and penile prosthesis implantation.® Despite the
high prevalence of ED and its association with many
healthcare conditions, ED remains an underdiagnosed
and undertreated condition.”"!

ED is not a life-threatening condition. However, ED
results in withdrawal from sexual intimacy, reduced qual-
ity of life, and decreased work productivity.'? This condi-
tion is associated with many psychosocial problems such
as anxiety, depression, anger, frustration, poor self-esteem,
guilt, lack of confidence, and limited intimacy.'> A male’s
partner may also be negatively impacted by ED due to
relationship difficulties and sexual dissatisfaction.'*'> ED
also negatively affects employers as men with ED have
higher rates of absenteeism due to psychosocial and phy-
sical reasons as well as work productivity impairment than
men without ED.?

With men and their female partners increasingly seek-
ing to preserve sexual function and quality of life as they
age, it is important to understand the current research
assessing the humanistic impact of ED. Additionally,
since ED may impair work productivity, it is important
to evaluate the economic impact of ED on an employer.
The primary objectives of this pragmatic literature review
are to characterize the impact of ED on a male’s quality of
life, the impact of ED on a female partner’s quality of life,
and the economic impact of ED on an employer.

Methods

A literature search was undertaken in PUBMED to iden-
tify original research studies published from January 2000
through May 2020 that assessed (1) the impact of ED on
a male’s quality of life, (2) the impact of ED on a female
partner’s quality of life, or (3) the economic impact of ED

on an employer. Non-systematic review studies, case stu-
dies, editorials, letters, or commentaries were excluded.
Although a 20-year time frame was selected for the
literature search, the review focused on the most contem-
porary studies published on the quality of life burden or
economic burden of ED. Each search was conducted using
controlled vocabulary and limited to studies published in
English and involving humans. The preliminary literature
searches identified 1635 potentially relevant studies
(Figure 1). All of the abstracts from the literature searches
were reviewed for potential inclusion in the review.
Additional studies were identified based on a free text
search of the internet and a review of the reference lists
from the full-text studies. Studies that presented the com-
parative burden in participants with ED versus participants
without ED were highlighted. Studies reporting exclu-
sively on the clinical burden of ED or epidemiological
burden of ED (ie, etiology, incidence and/or prevalence)
were beyond the scope of this research. Additionally, an
examination of studies exploring the relative risk or asso-
ciation between ED and other disorders such as diabetes,
cardiovascular disease, prostatectomy following prostate
cancer, hypertension, obesity, or lower urinary tract symp-
toms were beyond the scope of this research. Finally,
studies were excluded if they only reported on the eco-
nomic outcomes or quality of life outcomes associated
with specific ED treatments and did not contain any infor-
mation on the burden of ED. A total of 20 studies were

selected for inclusion in this review (Figure 1).

Quality of Life Burden of ED
Impact of ED on a Male’s Quality of Life

Quality of life is defined as a person’s subjective percep-
tion of their own physical, social, or emotional function
and overall well-being in relation to their health. Many US
and non-US studies (n=9) have shown that men with ED
have a poorer quality of life than men without
ED.% 131621 A global burden of illness study (2019)
examined the impact of ED on quality of life in men
aged 40-70 years from eight countries (Brazil, China,
France, Germany, Italy, Spain, the United Kingdom, and
the United States).” This cross-sectional observational
study analyzed data collected from 52,697 adult men
using the 2015-2016 National Health and Wellness
Survey (n=26,192 with ED, n=25,505 without ED). The
Short-Form 36-Item Health Survey (SF-36) and the Short-
Form 6-Dimension Health Survey (SF-6D) were used to
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Total Citations Identified
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v

Excluded Based on Titles
N =1,417

Abstract Screening
N =218

v

Excluded Based on
Abstract
N =203

Full Text Screening
Total: N =15

v

Additional Inclusions Based on
Secondary References and
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Full Text Literature
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Figure | PRISMA flow diagram of study identification and selection.

Notes: PRISMA figure adapted from Liberati A, Altman D, Tetzlaff J, et al. The PRISMA statement for reporting systematic reviews and meta-analyses of studies that evaluate
health care interventions: explanation and elaboration. Journal of clinical epidemiology. 2009;62(10). Creative Commons.>
Abbreviation: PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.

assess the general quality of life in this population. SF-36
scores range from 0 (worse health) to 100 (better health),
with higher scores indicative of better quality of life. The
SF-36 is the most frequently used generic quality of life
assessment tool in ED studies since it addresses multi-
dimensional domains of quality of life relevant to ED
such as mental health, physical functioning, bodily pain,
emotional health, commonly performed daily activities,
and social functioning. The SF-6D is a generic measure
of health outcome that has been used in ED studies to
derive health state utilities. A utility is a measure of the
quality of life ranging on an interval scale between 0 for
death and 1 for complete health, with higher scores indi-
cative of better quality of life. The results of the study
showed that men with ED had lower SF-36 mental com-
ponent summary scores (MCS) and physical component
summary scores (PCS) than men without ED (MCS: 46.7

vs 51.2, p<0.001; PCS: 48.3 vs 53.0, p<0.001) (Table 1).
Additionally, this study showed the men with ED had
lower SF-6D health state utility scores than men without
ED (SF-6D: 0.69 vs 0.78, p<0.001). For the sub-group
analysis of US men, the study showed that US men with
ED had lower SF-36 mental component summary scores
and physical component summary scores than US men
without ED (MCS: 48.5 vs 52; PCS: 49.1 vs 51.9).°
After an adjustment for potential cofounding variables,
this study showed that the differences in quality of life
scores between men with ED and those without ED
exceeded the minimally important difference for the SF-
36 Mental Component Summary score (ie, 3.0 points) and
the SF-6D score (ie, 0.041 points).>

A European burden of illness study (2014) examined
the impact of ED on quality of life in men with ED from
five European nations (France, Germany, Italy, Spain, and
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Table | Quality of Life Burden in Respondents with ED Compared to without ED

Publication Quality of Life Survey Respondents with ED Respondents without ED
Goldstein (2019)° SF-36 Mental Component Summary 46.7 51.2

SF-36 Physical Component Summary 48.3 53.0
Jannini (2014)° SF-12 Mental Domain (Ages 40-59 cohort) 429 483

SF-12 Physical Domain (Ages 40-59 cohort) 44.4 59.6
Sénchez-Cruz (2003)'® SF-36 Mental Component Summary 489 52.3

SF-36 Physical Component Summary 423 53.6
Litwin (1998)'7 SF-36 Physical Function 55.7 79.9%

Note: *Comparator group for age-matched population normals aged 55-64.

the United Kingdom) using data collected from the 2011
National Health and Wellness Survey.” Of the 28,511
survey respondents, 5184 men met the criteria for self-
reported ED during the past 6 months. The Short-Form 12-
Item Health Survey (SF-12) was used to assess the general
quality of life in the study population. SF-12 scores range
from O (worse health) to 100 (better health), with higher
scores indicative of better quality of life. The authors
examined the SF-12 quality of life scores in three age
cohorts: 18-39 years; 40-59 years; and >60 years. The
results of the study showed that men with ED had signifi-
cantly lower SF-12 mental domain quality of life scores
and physical domain quality of life scores than men with-
out ED for all three age cohorts.” For example, in the
40-59 years cohort, men with ED had lower SF-12 mental
domain quality of life scores and physical domain quality
of life scores than men without ED (SF-12 Mental
Domain: 42.9 vs 48.3; Physical Domain: 44.4 vs 59.6)
(Table 1).

A real-world observational study (2003) examined the
prevalence of ED in Spanish men aged 25 to 70 years and
the impact of ED on quality of life.'® The SF-36 was used
to assess the general quality of life in the study population
(n=295 with ED; n=2160 without ED). The results of the
study showed that Spanish men with ED had lower SF-36
mental component summary scores and physical compo-
nent summary scores than Spanish men without ED (MCS:
48.9 vs 52.3, p<0.01; PCS: 423 vs 53.6, p<0.01)
(Table 1)."®

A US study (1998) examined the quality of life in
veterans with ED (n=22) at a Veterans Affairs Medical
Center.'” The SF-36 was used to assess the general quality
of life in this ED population. The SF-36 scores of the ED
population were then compared to quality of life SF-36
scores of the general population (community-based norms

for men aged 55—64). The results of the study showed that
men with ED had lower emotional, social, and physical
functioning compared to aged-matched population norms
indicating a profound impairment in quality of life.'” All
of the respondents with ED scored lower than community-
based population norms for each of the SF-36 domains.'’
In particular, the respondents scored substantially lower
than population norms on the physical domains, consistent
with the clinical experience of poor physical health found
in populations of veterans.

The quality of life burden from ED is similar to the
quality of life burden observed in other medical condi-
tions. In the SF-36 Health Survey Manual & Interpretation
Guide (1993), the authors of the SF-36 Health Survey
estimated quality of life norms for the following five
medical conditions: hypertension, congestive heart failure,
type Il diabetes, myocardial infarction, and clinical
depression.”” The SF-36 scores reported for the General
Health SF-36 domain in these five conditions were 63, 47,
56, 59, and 53, respectively, indicating an impairment in
quality of life similar to ED.*

Depression and anxiety are common complaints among
men with ED.'?162%21 A recently published meta-analysis
(2018) examining the relationship between ED and depres-
sion in six studies (n=22,527 participants) revealed that
exposure to ED increased the risk of depression by 192%
and that the incidence of depression is 2.92 times higher in
men with ED than in those without ED.?' Similarly,
a meta-analysis (2012) examining the relationship between
sexual dysfunction (including ED) and depression in six
studies (n=11,171 participants) demonstrated that sexual
dysfunction increased the risk of depression (OR 2.30
[1.74, 3.03]).° The Massachusetts Male Aging Study
(n=1709), a cross-sectional, community-based random
sample survey of health and aging in US men aged 40 to
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70 years found that psychosocial factors such as depres-
sion, low levels of dominance, and anger (either expressed
outward or directed inward) were strongly associated with
ED.'

Overall, these studies demonstrate that men with ED
suffer a deterioration in psychological, social, and physical
well-being compared to those without ED.

Impact of ED on a Female Partner’s
Quality of Life

There is a growing body of research that shows ED
adversely affects the relationship with a partner due to
the negative impact of ED on a partner’s personal sexual
satisfaction and sexual function (n=8 studies).'*'-'%-222¢
The Female Experience of Men’s Attitudes to Life Events
and Sexuality (FEMALES) study (2005) examined the
frequency of sexual activity and the nature of the sexual
experience in female partners of men with ED (n=293)
both before and after the development of their partner’s
ED.'" The females participating in this study were from
seven countries: Brazil, France, Germany, Italy, Spain, the
United Kingdom, and the United States. A questionnaire
was developed to reflect the female partner’s perspective
comprising 65 items relating to the woman’s sexual
experience and level of sexual satisfaction before and
after her partner developed ED. Additionally, the woman’s
degree of satisfaction with their sexual relationship was
measured using a five-point scale ranging from very satis-
fied to very dissatisfied before and after their partner
developed ED. The results of this study showed that the
number of females who had previously felt sexual desire,
arousal, or achieved orgasm ‘“almost always” or “most
times” during sexual activity was significantly reduced
after their partners developed ED.'* Additionally, this
study showed that females had decreased satisfaction in
the sexual relationship and engaged in sexual activity
significantly less frequently after their partner developed
ED."

A cross-sectional study (2013) investigated the associa-
tion between female sexual function and the male partner’s
ED in 2159 females in Taiwan.”* Female sexual function
and male erectile function were assessed by the Female
Sexual Function Index (FSFI) and by the International
Index of Erectile Function. The results of the study
showed that a partner’s ED was a significant risk factor
for female sexual difficulties including problems with
arousal, orgasm, sexual satisfaction, and sexual pain (OR

2.5-3.3, p<0.01).>* Female partners of men with ED had
a significantly higher prevalence of sexual difficulty in
every FSFI domain than female partners of men without
ED (overall sexual difficulty: 71.8% vs 38.1%; desire
difficulty: 61.5% vs 41.8%; arousal difficulty: 36.7% vs
13.1%; orgasm difficulty: 17.4% vs 6.9%; pain difficulty:
17.4% vs 7.7%).2*

A prospective study (2004) assessing the sexual func-
tion and sexual satisfaction in Turkish females whose male
partners had ED (n=38) compared to females whose male
partners did not have ED (n=49; control group) found that
female partners of men with ED had significantly lower
levels of sexual satisfaction (p<0.001), sexual arousal
(p=0.009), and orgasm (p=0.006) than females in the con-
trol group.?” Similarly, a prospective survey study (2005)
assessing sexual dysfunction in 113 female partners of
men with ED in Israel found that 55% of females in the
study experienced sexual dysfunction due to their partner’s
ED.** A survey study (2000) in 1335 females and 1475
males from Sweden reported that 69% of males who had
experienced ED and 74% of females with an ED-inflicted
male partner stated that ED was a “problem” in their
relationship.'” The study also showed that 82% of female
partners of ED-inflicted men were sexually dissatisfied.'”’

Overall, although ED is a condition that physically
impacts males, these studies show that ED results in sev-
eral negative aspects on the quality of life for each partner
in a sexual relationship.

Economic Burden of ED
Impact of ED on Work Productivity

ED can impose a substantial economic impact on an
employer (n=3 studies).>>?” Men with ED suffer from
higher rates of absenteeism, presenteecism (impairment
while present at work), and work productivity loss than
men without ED.>® A global burden of illness study
(2019) examined work productivity and activity impairment
among men with ED from Brazil, China, France, Germany,
Italy, Spain, the United Kingdom, and the United States.’
This cross-sectional observational study analyzed data col-
lected from 52,697 adult men aged 40—70 years-old using
the 2015-2016 National Health and Wellness Survey.’
Employment productivity was assessed using the Work
Productivity and Impairment General Health (WPAI-GH)
questionnaire.>  Work productivity outcomes assessed
included absenteeism (defined as the percentage of work
time missed because of one’s health in the past 7 days),
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presentecism (defined as the percentage of impairment
experienced while at work in the past 7 days because of
one’s health), and overall work productivity loss (overall
work impairment measured by combining absenteeism and
presentecism to determine the total percentage of missed
time).” The analyses controlled for potential confounders
including common ED comorbidities (ie, hypertension, dys-
lipidemia, diabetes, and depression) and unhealthy lifestyle
factors (ie, smoking, alcohol abuse, and lack of exercise).
This study found that men with ED reported significantly
higher rates of absenteeism (7.1% vs 3.2%, p<0.001),
impairment while present (22.5% vs 10.1%, p<0.001), and
overall work productivity impairment (24.8% vs 11.2%,
p<0.001) than men without ED (Table 2).* These results
demonstrate that men with ED experience more than twice
as much impairment in overall work productivity compared
to men without ED (p<0.05). Among the different countries,
men from France with ED (vs without ED) reported the
highest rate of absenteeism (9.4% vs 5.7%) while men
from Italy with ED reported the highest rate of overall
work impairment (32.5% vs 16.1%).> For US respondents,
the study found that men with ED compared to men without
ED reported higher rates of absenteeism (4.7% vs 1.9%),
impairment while present (19% vs 8.9%), and work produc-
tivity impairment (20.5% vs 9.7%).> These findings show
that men with ED in the US have approximately 2.11 times
as much overall work productivity impairment as men with-
out ED (p<0.05).?

A European burden of illness study (2014) examined
work productivity impairment and the unmet needs of men
with ED from five European nations (France, Germany,
Italy, Spain, and the United Kingdom).’ This study ana-
lyzed data collected from the 2011 National Health and
Wellness Survey on a population of 28,511 men and was
focused on the sub-group of men who self-reported ED in
the past 6 months (n=5184).° The authors examined work
productivity outcomes in three age cohorts: 18-39 years
(without ED= 88750 vs ED=508); 40-59 years (without

ED=83,432 vs ED=1736); and >60 years (without
ED=5090 vs ED=2940). Employment productivity was
assessed using the WPAI-GH questionnaire. The work
productivity outcomes assessed included absenteeism, pre-
senteeism, and overall work productivity loss.’ This study
found that European men with ED aged 18-39 years had
higher rates of absenteecism (11.6% vs 5.0%), impairment
while present (30.3% vs 15.8%), and overall work produc-
tivity loss (35.4% vs 18.9%) compared to European men
aged 18-39 years without ED.? Similarly, the results of the
study showed that European men with ED aged 40-59
years also had significantly higher rates of absenteeism
(6.9% vs 4.4%), impairment while present (19.4% vs
13.4%), and overall work productivity loss (23.9% vs
16.5%) compared to European men aged 40-59 years
without ED (Table 2).” The findings were similar for
men with ED over the age of 60. Overall, these findings
show that European men with ED have significantly higher
work impairment than men without ED across all age-
range categories.” A limitation of this study is that poten-
tial confounders such as comorbid illnesses associated
with ED were not controlled for in the analysis. The
findings from these burden of illness studies™ are consis-
tent with previous studies showing an impairment in work
productivity in men with ED.'*?’

Undertreatment of ED

Although many men consider ED a serious health issue
that impairs their quality of life, there is a subpopulation of
men who do not consider ED to be a serious problem, are
too embarrassed to seek help from a physician about their
sexual health, or do not have access to ED therapies.’ For
example, an Asian survey study (2005) of sexual behavior
and sexual dysfunction in adult men aged 40-80 years in
the urban population of Asian countries found that 45% of
men with sexual dysfunction did not seek help or advice
for their condition and only 21% sought medical care.?®
The main reasons cited by these men for not consulting

Table 2 Economic Impact of ED on Work Productivity in Respondents with ED Compared to without ED

Publication Work Productivity Domain Respondents with ED Respondents without ED
Goldstein (2019)* Absenteeism 7.1% 3.2%
Presenteeism 22.5% 10.1%
Work Productivity Impairment 24.8% 11.2%
Jannini (2014)° Absenteeism (Ages 40—-59 cohort) 6.9% 4.4%
Presenteeism (Ages 40—59 cohort) 19.4% 13.4%
Work Productivity Loss (Ages 40-59 cohort) 23.9% 16.5%
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a doctor about their condition included the belief that their
condition was not a medical issue, embarrassment, and
access to or affordability of medical care for their sexual
dysfunction.?®

The European burden of illness study (2014) dis-
cussed above examined the impact of undertreatment
of ED on work productivity outcomes in a sub-set of
respondents with severe ED.” The results of this sub-
analysis found that European men with severe ED who
were not treated for ED (n=837) also had high rates of
absenteeism, presentecism, and work productivity loss
(6.5%, 18%, and 24.8%, respectively).9 The results of
this study also show that more than half of European
men with self-reported ED (52%) did not discuss their
condition with their physician.” Among the sub-group of
men with ED who had consulted their physician, only
32% an ED medication (PDES5
inhibitor).” Overall, despite the high prevalence of ED

were receiving
and the negative impact of ED on quality of life and

work productivity, ED remains an undertreated

condition.”'%?%

Conclusion

This pragmatic literature review demonstrates that ED
imposes a substantial quality of life burden on men and
their female partners as well as a significant economic
burden on their employers. Several real-world studies
have demonstrated that men with ED have a poorer
quality of life than men without ED, regardless of
age. Similarly, female partners of men with ED are
also negatively impacted by ED due to relationship
difficulties
Men with ED at any age impose a substantial economic

and decreased relationship satisfaction.
burden on employers due to higher rates of absentee-
ism, presenteeism (impairment while present at work),
and work productivity loss compared to men without
ED. Although ED is not a life-threatening disease, the
findings from this review suggest there is a need for
better management and access to appropriate ED treat-
ments to help alleviate the substantial quality of life
and economic burden of this condition. These findings
also underscore the need for more education on the
etiology of ED, more understanding of the available
treatment options, and more awareness of the physical
and emotional burden ED can impose on men and their

partners.
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