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Abstract: Endometriosis may exert a profound negative influence on the lives of individuals
with the disorder, adversely affecting quality of life, participation in daily and social
activities, physical and sexual functioning, relationships, educational and work productivity,
mental health, and well-being. Over the course of a lifetime, these daily challenges may
translate into limitations in achieving life goals such as pursuing or completing educational
opportunities; making career choices or advancing in a chosen career; forming stable,
fulfilling relationships; or starting a family, all of which ultimately alter one’s life trajectory.
The potential for endometriosis to impact the life course is considerable, as symptom onset
generally occurs at a time of life (menarche through menopause, adolescence through middle
age) when multiple life-changing and trajectory-defining decisions are made. Using a life-
course approach, we examine how the known effects of endometriosis on life-domain
satisfaction may impact health and well-being across the life course of affected individuals.
We provide a quasi-systematic, narrative review of the literature as well as expert opinion on
recommendations for clinical management and future research directions.
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The Value of a Life-Course Impact Approach
Across healthcare fields and disease states, there has long been a recognition that
exposures, or risk factors, over a lifetime—be they discrete, periodic, or ongoin-
g—influence later outcomes, including health, well-being, and disease. The life-
course approach to disease model facilitates quantifying if these exposures act
independently or in concert to affect disease risk, predict patterns of disease, or
alter disease trajectory. A variation on the life-course approach is to view the
disease and its manifestations (physical, psychosocial, mental, or emotional) as
exposures and the person’s experience of life (health, well-being, goal attainment)
over time as the outcome. This paradigm has been applied to the study of chronic
conditions, the influences of which act over the long term and are likely to have
a large impact on an individual’s life course, including major life-changing deci-
sions that are time-period specific, such as pursuing an education, choosing a career
path, establishing relationships, and planning for a family.>

A cumulative life-course impact model includes elements with a negative influ-
ence on life trajectory, such as stigmatization and physical and psychological effects
as a result of the disease, as well as positive elements such as developing coping
skills, receiving family and social support, and obtaining successful medical and

non-medical treatments." Along with fostering a better understanding of the
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individual’s journey, applying a life-course approach helps
identify factors that may mediate the cumulative effects of
chronic conditions, recognize people and critical time
windows that might be more vulnerable to impairment,
and tailor interventions to these people, thereby targeting
these time periods of maximal impact.'

In 2010, Kimball et al® first used the term “cumulative
life-course impairment” to describe the influence psoriasis
has on a person’s ability to achieve his or her full life
potential in terms of relationships, social activities, work,
and emotional well-being. Results from studies that exam-
ine health-related quality of life (QoL) associated with
skin lesions report that psoriasis may lead to feelings of
stigmatization, impact relationships, influence psychologi-
cal well-being, and affect employment.’

Life-Course Impact in Other Chronic

Conditions

The concept of life-course impact has been applied to other
chronic conditions. For example, survivors of pediatric and
adolescent cancer are at greater risk of developing mental
health disorders later in life, particularly depression.’
Multiple adverse factors that can occur across the life course
in these cancer survivors are likely to increase the risk of
depression, including biologic (genetic and epigenetic), indi-
vidual (lifestyle, education, economics), family and commu-
nity (marital status, social networks), and societal (gender,
race/ethnicity, geographic region) factors.®

The Bigger Picture — Modifying Factors
Many diseases and their symptoms have an impact on
individuals at multiple points throughout their lives. These
impacts may vary in magnitude and permanence based on
when they occur and how they may be positively or nega-
tively mediated or modified by demographic, sociologic,
environmental, and medical factors. Socioeconomic status
and disadvantages in early life have been implicated as
factors affecting morbidity, functional limitations, and
mortality.” Considering the totality of all exposures and
their temporality will reflect a more accurate understanding
of a given condition and its effects on peoples’ lives.

Potential Life-Course Impact of
Endometriosis

Chronic Pelvic Pain
Life-impacting moderate-to-severe dysmenorrhea (pain
during menstruation) is reported by about one-third of

women,® while chronic pelvic pain (CPP; noncyclical pel-
vic pain lasting for more than 6 months) is a disorder that
occurs in up to 25% of the female population.” While
dysmenorrhea can be debilitatingly painful and present
with nausea, irritable bowel syndrome, fatigue, and other
symptoms that diminish QoL, CPP—in part due to its
unpredictable onset and frequency throughout the men-
strual cycle—is a well-established risk factor for dimin-
ished QoL, increased levels of depression and anxiety,

decreased work productivity, and decreased sexual

satisfaction.'®™'?

Furthermore, women with dysmenorrhea may be at
a higher risk of developing CPP-related conditions like
bladder pain syndrome, which may further negatively
impact a patient’s life course.'” Results from one recent
study indicated that women with dysmenorrhea who also
experience comorbid bladder pain hypersensitivity may be
at an even greater risk for developing chronic pain.® In
another study, abnormal autonomic activity was identified
in women with dysmenorrhea even 2 weeks after
menses.'® These studies highlight the importance of under-
standing how chronic pain develops and how to treat it.%"?
Additionally, a British study of 1671 reproductive-aged
women found that of the 24% of women with CPP, 11%
also reported dysmenorrhea, 1.4% reported dyspareunia
(painful and 8%

conditions.'* Women with CPP had lower scores in QoL

intercourse), reported all three
related to physical and mental health and greater sleep-
related difficulties (eg, difficulty falling asleep or staying
asleep) compared with the women who had dysmenorrhea
only. Additionally, women with CPP reported a higher
number of days off from work because of pelvic pain in
the last 12 months compared with women who had dys-
menorrhea only. In the United States, CPP is associated
with a large economic burden, with approximately
$881.5 million spent on direct healthcare costs each year.
Overall costs, including out-of-pocket payments and costs
related to work absenteeism, total approximately $2 billion

each year.'

Endometriosis

Several hypotheses exist for the etiology and pathogenesis
of endometriosis and ultimately the etiopathogenesis of
endometriosis is complex with various contributing factors
leading to the development of this disease and its various
phenotypic presentations.'®!”

Newer research suggests the etiopathogenesis of endo-

metriosis may be more complicated, attributing to genetic
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deregulation and Wnt/B-catenin leading to mesodermic
aberrations and deregulation, thus resulting in aberrant
stem cell placement. The genetics and epigenetics under-
lying endometriosis are actively being studied, and
a number of relevant gene targets have been identified,
but collectively these only explain about 5% of the
variance.'®

Further, the peritoneal microenvironment may be
altered by multiple factors, such as immune cells and pro-
inflammatory cytokine activation, which may in turn result
in ectopic endometrial cell proliferation and survival.'”
The etiology of pelvic pain disorders has also been exten-
sively studied from a neurobiological angle, and aberra-
tions in both local nerve involvement triggering peripheral
sensitization, as well as marked changes in cortical and
spinal sensory pathways leading to central sensitization are
increasingly recognized as central to the pain symptoms
that are so common in these women.***

Women with endometriosis often present with severe
pain and infertility.”> The symptoms associated with endo-
metriosis—ie, chronic pelvic pain, dysmenorrhea, dyspar-
eunia, dysuria, dyschezia, chronic fatigue, and infertility—
have a substantially negative impact on the physical, men-
tal, sexual, and social well-being of affected women.>¢

In an analysis of the US Health Interview Survey, 50%
of women reporting endometriosis also related that they
had stayed in bed all day because of their condition at
some time during the past year, with an average number of
17.8 bed days per year.”’ Results from a recent study
showed that women with endometriosis miss more days
of work compared with healthy women, resulting in
a substantial loss of work productivity.®® The study
reported a mean annual cost per endometriosis patient of
$16,573 compared with $4733 for women without endo-
metriosis. Despite the substantial effect that endometriosis
has on women, their families, and the economy, public and
professional awareness of the condition remains poor.
Consequently, many women experience significant delays
before receiving a diagnosis of endometriosis.'' %" After
receiving a diagnosis, many women experience unpredict-
able responses to surgical and medical therapies.*'

Symptoms of endometriosis emerge and, for many,
intensify during a number of critical life stages—adoles-
cence through childbearing years—when girls form their
social networks and define life goals, and women com-
mence career-specific education, enter the work force,

establish stable intimate relationships, and have children.*?

Endometriosis, therefore, may exert its peak impact at
times when major life-changing decisions are made. The
consequences (ie, repercussions on health trajectories and
well-being) of the symptoms associated with endometriosis
(pain, fatigue, infertility) have not been thoroughly explored.
Alteration in life course because of endometriosis and its
associated symptoms is possible given its adverse effects on
individuals’ QoL, participation in daily activities, physical
functioning, social functioning, sleep, sexual health, intimate
relationships, relationships with friends and family, thoughts
on family planning, fertility, childcare, educational attain-
ment, career selection and work productivity, energy and
vitality, mental health, and emotional well-being.3 3

Beyond the Disease, Understanding

the Impact on Life Potential
As with other chronic conditions, most studies that exam-
ine endometriosis focus on specific areas of the disease,
such as social, psychological, or physical impact at an
isolated point in time.>> There is limited evidence from
studies examining how symptoms and disease aspects
impact decisions, life potential, and major life events of
women with endometriosis over time.>> Application of the
life-course approach to endometriosis may yield a deeper
understanding of the condition’s impact on an individual’s
life trajectory and thus elucidate critical points for inter-
vention to maximize health and well-being. Life-course
impact could be a useful lens through which to view the
cumulative direct and indirect consequences of this pre-
valent disease. Existing studies admittedly come from
small populations and uncontrolled study designs or
often cover only short-term time intervals, which may
fail to fully evaluate the breadth and chronicity of relevant
symptoms.''=%33
A few recent narrative reviews have thoroughly
explored the impact of endometriosis on specific areas,
including sexuality,’® quality of life, and psychosocial
well-being.”’*® These reviews suggest that endometriosis
may impact many areas of women’s lives and emphasize
the importance of multidisciplinary care.*** However, to
evaluate influences of endometriosis on a woman’s life
course, we need to assess how the combination of symp-
toms impacts personal experience with diagnosis and treat-
ment, and how physical and emotional sequelae alter an
individual’s health trajectories and overall life satisfaction.
We performed this quasi-systematic, narrative review to
summarize the potential influences of endometriosis and
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its associated symptoms on life domains and examine the
resulting impact on women’s life goals and trajectory.

Influence of Endometriosis on Life

Domains

The first step in developing a framework for analyzing the
life-course approach for endometriosis is identifying the
impairments associated with the disease and linking them
to life milestones or major life-changing decisions. To
identify known influences of endometriosis that may have
a direct or indirect effect on life course and decision-
making, we performed a search of the MEDLINE database
using the following combination of terms: “endometriosis
and women and impact”, “effect”, “influence” or “conse-
quence and education”, “quality of life”, “health-related

EEINT3

quality of life”, “sexual dysfunction”, “sexual health”, “sex-
ual satisfaction”, “employment”, “profession”, “profes-
sional”, “career”, “work”, “productivity”, “absenteeism”,
“presenteeism” (reduced work functioning due to illness

CERNT3

while at work), “income”,

CLINT3 9

salary”, “comorbidities”, “occu-

EEINT3

pation”,

99

childbearing”,

CLINT3

family planning”, “relationships”,
“marriage”, “divorce”, “life impact”, “life course”, “life
stage”, “life satisfaction”, “social life”, “disability”, “self-

ER N

esteem”, “stigma”, “mental health”, “physical health”, “dis-
tress”, and “well-being”. Citations retrieved were limited to
primary articles available in English and published during
a 10-year period between February 2009 through
February 2019. Additional relevant studies were identified
from the reference lists of articles found through the litera-
ture search; thus, some referenced articles may fall outside
the 10-year cut-off date.

The identified sources (n=51) included 37 cross-
sectional, 10 case-control, and 4 cohort design articles (sum-
marized in Table 1 Life-course impact). Most of the study
populations were from Europe (n=30) or North America
(n=13). The majority (n=47) of studies were published in
specialty journals, most often those dedicated to reproductive
health and obstetrics/gynecology. The four studies that were
published in journals that target a more general audience
were descriptive, interview-based studies of small sample
sizes or were retrospective analyses of a single-center study
or a claims database, and typically focused on just a few
aspects of endometriosis, such as emotional well-being,
employment, or QoL.?****! All articles we identified that
address the impact of endometriosis on the life course are
summarized by participants, design, and characteristics in the
context of the broader endometriosis community (see the

Table 1 Summary of Endometriosis Publications

Publications N =51
Type of data
Cross-sectional study® 37
Questionnaire-/interview-based study 19
Questionnaire 15
Interview 4
Questionnaire and interview |
Conventional 12
Web-based survey 5
Case-control study 10
Cohort study 4
Prospective 2
Retrospective 2
Study Region®
Europe 30
North America 13
Asia-Pacific 5
South America
Africa 3
Type of Journal
General 4
Specialist 47
Reproductive health 20
OB/GYN 18
Women’s health 4
Pain management |
Managed care |
Pediatrics |
Sociology |
Psychology |

Notes: *Cross-sectional studies were divided into questionnaire-/interview-based
studies, conventional studies that did not use a questionnaire/interview or used one
ad hoc, and web-based surveys. ®Studies including countries from more than one
region are included in each region represented; sum is larger than the total number
of studies.

Supplementary Table 1), and are reviewed here in a quasi-

systematic manner.

We stress that the influence of asymptomatic endometrio-
sis (ie, the presence of endometriotic lesions without asso-
ciated pain, menstrual symptoms, sexual dysfunction, or
infertility) in some women is apt to have a far less or even
negligible impact on the life course compared with women
who experience moderate or severe symptoms, particularly
those who are refractory to treatment. Moreover, life experi-
ences and the influence of disease on life course are likely to
be different in women with endometriosis-associated pain
compared with women whose primary disease manifestation
is infertility. Further, symptom profile and severity may affect
participation, leading to a bias either toward or against women
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with severe life-impacting symptoms. For example, depend-
ing on the study design, women with more life-impacting
symptoms may be driven to participate and share their stories
or decline because participation seems overwhelming or
unfeasible. Thus, selection bias may skew distributions and
interpretation of the results and diminish generalizability to
the typical woman with endometriosis.**** Social and cultural
factors may shape women’s experiences with endometriosis
and skew study results, depending on the population exam-
ined. Although limited research explores this issue, several
studies have postulated that cultural and social definitions
surrounding what constitutes “normal” menstrual pain may
influence whether women seek diagnosis and treatment for
endometriosis, as well as the timing of treatment, potentially
leading some groups of women to experience longer diagnos-
tic delays, delayed pain relief, and potentially a greater life-
course impact.””** Social and cultural factors may also influ-
ence the degree of disruption endometriosis symptoms have
on women’s lives.*’ Furthermore, the studies we identified did
not report the inclusion of transgender men or women, which
precludes any analysis of the effect of endometriosis on the
lives of transgender men or women.

Educational Attainment
We identified five studies in women with endometriosis
that address the impact of endometriosis on the educa-
tional component of the life course.’'****® In an analy-
sis of qualitative interviews of women with diagnosed
endometriosis (n=13) recruited after treatment for chronic
pain at a pain clinic in Sweden, endometriosis was cited by
participants as a reason for lost opportunities related to
their education and careers.>’ In another retrospective,
self-administered, questionnaire-based study of women
with endometriosis at community and specialist clinics in
Sweden,** 23.2% of 431 survey participants indicated that
they had not pursued further education because of endo-
metriosis; of note, women in this study tended to have
a higher level of education than age- and gender-matched
populations, perhaps due to access to care bias among
women whose endometriosis is successfully diagnosed.
Pain appears to be a negative driver of the educational
impacts of endometriosis.’’ Of adolescents (n=295) and
adults (n=107) with surgically confirmed endometriosis
who participated in a cross-sectional study within an
ongoing longitudinal women’s health study at two centers,
a larger proportion (61% and 60%, respectively) reported
moderate-to-extreme interference with work or school due
to endometriosis-associated pain.*’ Moreover, in a large

web-based survey of adolescent girls (n=3998) conducted
in Sweden,*® dysmenorrhea, regardless of an endometrio-
sis diagnosis, was linked to school absences. Although this
could indicate that dysmenorrhea and perhaps pain in
general, rather than endometriosis per se, causes greater
school absences, it is expected that a large percentage of
the study participants had undiagnosed endometriosis.
Furthermore, in a French study examining the adolescent
history of women undergoing surgical management, deep
endometriosis has been shown to be associated with more
school absenteeism during menstruation than other forms
of endometriosis (37.7% [n=98] vs 25.2% [n=131],
respectively).*® These findings on educational impacts
attributed to endometriosis-associated pain are consistent
with other chronic pain conditions (such as adolescent
fibromyalgia) in young women, which are also associated

with increased risk of reduced educational attainment.**->°

Employment and Career

We identified 15 studies in women with endometriosis that
address the impact of endometriosis on the employment and
career components of the life course,'!2%323433:41.51-59
This included eight cross-sectional studies in Europe and
the United States that reported a considerable deleterious
influence of endometriosis on work productivity and capa-
city as well as career and salary growth,'!:33:41:51753.55.56
Using an established registry, Fourquet et al’*> conducted
a survey to assess outcomes in 107 women with self-
reported, surgically diagnosed endometriosis.
Forty percent of respondents believed that their career
growth was directly and negatively affected by the conse-
quences of endometriosis, including experiences of absen-
teeism, poor performance, failure to be promoted, not
receiving bonuses, missed professional seminars, and lost
clients. Women who were more likely to report that their
work in the home and professional career was affected by
endometriosis experienced menstrual pain, incapacitating
pain, abdominal pain, and/or depression (odds ratios
[ORs], 22.8 [95% confidence interval {CI}, 2.3-226.7],
35.2 [95% CI, 4.3-274.6], 5.2 [95% CI, 2.3-226.7], and
17.2 [95% CI, 2.2—-142.9], respectively). In a second survey
within this population, women with endometriosis (n=193)
reported an average of 7.41 hours per week of missed work
when symptoms were at their worst, and work-related
losses of 13% due to absenteeism, 65% due to presenteeism,
and 64% from decreased work productivity, as measured on
the Work Productivity

. . 1 . .
Questionnaire.”’ Of note, women in these two studies

and Activity Impairment
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were classified as having severe disease, and their experi-
ences may not be entirely generalizable to the broader
population of women with endometriosis.

In an online survey conducted in 2012, women in the
United States who were aged 1849 years with self-
(n=1318)
weekly employment and household productivity losses of

reported endometriosis estimated average
5.3 and 2.3 hours, respectively, due to presenteeism, and
productivity losses of 1.1 and 2.5 hours, respectively, due
to absenteeism.> Productivity losses were greater among
women with severe vs mild endometriosis-associated
symptoms (total employment productivity losses, 15.8 vs
1.9 hours; total household productivity losses, 10.1 vs 2.5
hours). These results are consistent with data from a study
of premenopausal women with surgically diagnosed endo-
metriosis (n=1418) conducted by Nnoaham et al,'' in
which clinically and statistically significant associations
were detected between symptom severity and absenteeism
(P=0.02), presenteeism (P=0.03), and work productivity
loss (P=0.01) and between the presence of severe pelvic
pain and work productivity loss (P<0.001).

Hansen et al**

reported that Danish women with diag-
nosed endometriosis (via laparoscopy or pelvic magnetic
resonance imaging; n=610) self-identified use of more sick
days (41% with endometriosis vs 25% without endome-
triosis taking sick days in the last 4 weeks), more frequent
workday disturbances due to symptoms, and lower work
ability compared with women without endometriosis
(n=751). Tiredness, frequent pain, more severe pain,
greater use of sick days, and depression at work were
associated with decreased work ability. Interestingly,
a longer delay in diagnosis was also associated with low
work ability. A smaller proportion of women categorized
as having poor work ability, as measured by the Work
Ability Index, were diagnosed with endometriosis within
2 years of symptom onset compared with women categor-
ized as having excellent work ability (16.2% and 48.2%,
respectively). In contrast, a delay in diagnosis of 7 to 8
years was more common among women with poor vs
excellent work ability (24.2% and 5.4%, respectively).
Women with endometriosis have reported altering their
career trajectories due to endometriosis, including taking
time off work, opting for part-time employment, losing
chances for promotion, giving up a favorite job, or choosing
a less stressful job.** Among 431 Swedish women with
endometriosis who participated in a retrospective, self-
administered questionnaire-based study, 20.4% reported
having lost or quit a job at some point during their life due

to endometriosis-related problems.*> Moreover, 17.4% of
women indicated that they had altered their career choice
and 24.6% had reduced the number of hours they worked
because of endometriosis.

In a matched case—control study in central Europe,
women with endometriosis (n=505) and controls (women
presenting for routine gynecological care or benign gyne-
cological surgery) were asked to complete a questionnaire
assessing professional life. Women with endometriosis
who agreed to complete the questionnaire responded that
they were more likely to report working in their desired
profession (adjusted OR, 1.84 [95% CI, 1.15-2.94]) and
were more likely to report health-related limitations that
(OR, 4.79 [95% CI,
2.30-9.96]).*' Endometriosis was also associated with

influenced career choices
a greater likelihood for women to report taking sick
leave (OR, 3.52 [95% CI, 2.02-6.13]) and report lost
work productivity (OR, 3.08 [95% CI, 2.11-4.50]).

A study of 630 women consecutively recruited at
a tertiary endometriosis research center in Italy reported
that women with symptomatic endometriosis were signifi-
cantly less likely to be employed compared with women
without endometriosis (OR, 0.35 [95% CI, 0.18-0.65]) or
women with asymptomatic endometriosis (OR, 0.36 [95%
CI, 0.17-0.79]).>* Unemployed women with endometriosis
had a greater severity of dysmenorrhea, dyspareunia,
chronic pelvic pain, and dyschezia compared with
employed women with endometriosis.

28,58,59 as do

Loss of productivity has an associated cost
career modifications that result from symptom-driven
declines in educational attainment. A 2009 Canadian
cross-sectional assessment of healthcare resource utiliza-
tion estimated the mean annual societal cost of endome-
triosis to be $5200 (CAD) per patient, of which 78% was
attributed to lost productivity and leisure time.’® An ana-
lysis of medical claims data of endometriosis-associated
costs performed in the United States reported significantly
greater annual average per-person work loss costs among
women with endometriosis compared with a non-
endometriosis comparison cohort, including losses due to
absenteeism ($5383 vs $4224 [in 2014 USD]; P<0.0001)
and short-term disability ($1709 vs $402; P<0.0001).%
These data highlight the economic ramifications of impair-
ments in work ability experienced by women with endo-
metriosis. The impact of endometriosis on employment
and its economic consequences are also mirrored by
other chronic pain conditions. One study of 2459 employ-
ees with chronic pain conditions working at several large
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US corporations found that pain impacted work attendance
and had a negative economic impact.®® However, many
chronic pain conditions, like backpain or pain related to
injuries, may be more common in older patients. Indeed,
the mean age in this study was 45 years.°” Because most
women may begin feeling endometriosis-related pain dur-
ing their teens,”® the cumulative impact of endometriosis
on employment and careers may be higher.

Social Life

We identified 11 studies in women with endometriosis that
address the impact of endometriosis on the social life
component of the life course.?%?!=3448:3152.61°64 A hioh
proportion of women with endometriosis report impair-
of their

condition.***'*? Approximately half of women with self-

ment in social functioning as a result
reported, surgically diagnosed endometriosis (n=107) who
were enrolled in a long-standing registry expressed per-
ceived physical limitations to social activities.>® The pre-
sence of incapacitating pain or dyspareunia was associated
with social impairments in this cohort. In a qualitative
study using structured interviews, effects on women’s
social lives were one of the most noted impacts of endo-
metriosis across age groups.>*

Decreased social interaction and withdrawal from social
activities may be a reaction to pain, bleeding, fatigue, depres-
sion, feelings of isolation, dissatisfaction with body appear-
ance, low self-esteem, or lack of self-confidence.?”-3!:32:62:63
The role of pain in social withdrawal is underscored by
results from a web-based questionnaire of Swedish adoles-
cents in which 59% of participants reported avoiding social
activities because of dysmenorrhea.*® Moreover, pain is asso-
ciated with an increased likelihood of fatigue (OR, 2.22 [95%
CL, 1.52-3.23])°" as demonstrated by results from
a multicenter case—control study in which 1120 women
from Switzerland, Germany, and Austria were recruited. In
addition, in a cross-sectional web-based survey study, fati-
gue/weariness/anemia has been shown to correlate with
impaired perceived quality of social support (P<0.01) as
well as self-rated emotional well-being (P<0.05).* Women
report social support can take many forms, including doctors,
therapists, friends, or even internet forums and a lack of
support by doctors, in particular, may contribute to a delay
in the diagnosis and treatment of endometriosis.*> These
collective findings on the impact of endometriosis on social
life are also consistent with reports of other chronic pain
conditions in adolescents, including juvenile primary fibro-

myalgia syndrome, sickle cell disease, or migraines.®™®’

Fertility

We identified seven studies that address the impact of
endometriosis on the fertility component of the life
course.' ! 213443:6263.68 wimen with a history of endome-
triosis have double the risk for incident infertility com-
pared with women without a history of endometriosis
(hazard ratio [HR], 2.12 [95% CI, 1.76-2.56]),°® with
about 16-40% of women with endometriosis experiencing
difficulty conceiving.''*"’**® For these women, the experi-
ence of infertility adds to the burden of endometriosis,
negatively affecting psychological health, marital relation-
ships, social interactions (eg, avoiding friends and rela-
tives with children), and financial status (due to fertility
treatment) as well as causing feelings of stigmatization and
hopelessness.**** Moreover, some young women with
endometriosis worry about finding a significant other
who will be accepting of possible infertility.®*

With the increased risk for infertility, family planning is
of considerable concern to women with endometriosis.
Women with debilitating pain may face the difficult deci-
sion between treatment for pain relief and delaying or fore-
going pregnancy (for those who undergo hysterectomy).*
In interviews conducted as part of the ENDOPART study in
the United Kingdom, 18 of 22 couples reported that endo-
metriosis affected their plans to have children.*> Some
couples reported having children earlier than they had
planned because there was potential for future infertility.
Indeed, some healthcare providers counsel women to begin
planning a family at a younger age because of their endo-

metriosis and risk of infertility,*'*

which may induce
anxiety associated with premature fertility choices. This
emotional impact of endometriosis on infertility is also
observed among women with polycystic ovarian syndrome

who are also at high risk of infertility.*’

Personal Relationships

We identified 13 studies in women with endometriosis that
address the impact of endometriosis on the personal rela-
tionships component of the life course.*****7%7" The
category of “personal relationships” is inclusive of social
and family connections as well as intimate partner rela-
tionships. Endometriosis may interfere with all types of
interpersonal relationships,**®% but it is sexual health that
has garnered the most research interest. Research to date
has focused on challenges faced by cisgender women with
endometriosis; to our knowledge, no studies have exam-

ined the ways in which endometriosis may impact the
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personal relationships of transgender individuals. Studies
have consistently reported impairment in sexual function
in women with endometriosis that causes strain on inti-
mate relationships.*3-6%70:7%75.7

In a multicenter Austrian and German study of 125
women with histologically confirmed endometriosis and
dyspareunia, most women (78%) reported sexual distress,
as measured on the Female Sexual Distress Scale, and
32% reported sexual dysfunction, as measured on the
Female Sexual Function Index (FSFI).”* Only 21% of
women reported neither sexual distress nor sexual dys-
function. Pain intensity during/after sexual intercourse,
measured using a numerical rating scale (range, 1-10),
was greater among women who experience sexual dys-
function vs women who do not (mean scores, 6.5/5.7 and
5.2/4.0, respectively; P<0.01). Data from an observational,
cross-sectional study in the Netherlands revealed that
women with endometriosis (n=83) were more likely to
experience dyspareunia (53% vs 15%; P<0.001) and
reported greater impairment in sexual functioning (median
FSFI, 25.4 vs 30.6; P<0.001) than did women without
endometriosis (n=40).”* In this cohort, dyspareunia and
depressive symptoms were independent predictors of sex-
ual dysfunction. More than half of women feared losing
their partner because of the impact of endometriosis on
sexual functioning.

Several studies have attempted to correlate sexual dys-
function with the location of endometriosis.”"”37%7®
Vercellini et al’® reported impairment of sexual function-
ing among Italian women with endometriosis, regardless
of type (rectovaginal, peritoneal, or ovarian). Sexual inter-
est, satisfaction with their sex life, and sexual pleasure
were all affected by endometriosis. In a Brazilian cross-
sectional study of women with suspected or diagnosed
deep endometriosis, more than one-third met the criteria
for sexual dysfunction according to the FSFL’® Results
from analyses using multiple logistic regression revealed
a significant inverse correlation between higher overall
FSFI
(P<0.01). These results were consistent with findings

score and rectosigmoid endometriosis lesions

from an Italian cross-sectional study in which sexual func-
tioning was compromised to a greater extent in women
with severe dyspareunia compared with women with mild
or moderate dyspareunia.”’ Sexual dysfunction in this
cohort was associated with reduced QoL. Cozzolino et al”'
reported that the presence of rectovaginal nodules in
Italian women with deep endometriosis was more strongly
associated with impaired sexual activity and sexual

function than other lesion locations. In agreement with
these collective findings, other chronic conditions, like
musculoskeletal pain, have also been shown to have

a negative impact on personal relationships.**!

Mental Health

We identified 16 studies in women with endometriosis that
address the impact of endometriosis on the mental health
component of the life course ?”-!=%34:3%:41:44.62-64.82-87
Endometriosis with or without chronic pelvic pain may
have a significant association with mental health in
women, as exemplified by changes in temperament
(mood swings, easily angered) to feelings of distress,
depression, anxiety, and negative perceptions of self (low
self-esteem, self-consciousness).>*¢>%*** This association
may also be stronger in women with a higher endometrio-
sis symptom burden.***” In an analysis of comorbidity
among women with and without endometriosis, women
with the disease were at increased risk of developing
depression and anxiety compared with women without
disease (HR, 1.5 [95% confidence interval, 1.4-1.6]).%
Women with endometriosis articulate feelings of worth-
lessness, guilt, and frustration connected with disease-
related limitations on participation in daily activities,
social functioning, independence, and interpersonal
relationships.®'*%?  Frustration may also stem from
a woman’s inability to manage or predict her pain and
the feeling that endometriosis/endometriosis-associated
pain controls her life.>*%** Negative emotions may be
reinforced by the perception that others (even healthcare
professionals) consider what they are experiencing to be
“all in their heads” ?**?

Results from a cross-sectional Italian study evaluating
the presence of psychiatric comorbidities among women
with endometriosis with and without pelvic pain revealed
mental health disorders in 59% of women surveyed
(n=134); some of these issues included somatoform dis-
order, panic and other anxiety disorders, major and other
depressive disorders, and eating disorders.®” Women rated
pain symptoms on a visual analog scale while psychiatric
symptoms were evaluated with a mental health disorders
screening questionnaire. Women positive for a psychiatric
disorder were significantly more likely to report severe
endometriosis-associated pain than were women with
a negative screening result (53% vs 22%; P=0.003). The
presence of mental health disorders was not significantly
associated with the need for surgery, number of interven-

tions, or infertility. Similar results were reported in an
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Italian case—control study in which women with surgically
diagnosed endometriosis and healthy controls were evalu-
ated for the presence of psychiatric disorders. There was
a significantly higher prevalence of psychiatric comorbid-
ities observed among women with endometriosis (n=37)
compared with healthy controls (n=43) (54.0% vs 18.6%,
respectively; P=0.001).*°

Prevalence rates for depression and anxiety as high as 48%
have been reported for women with endometriosis.****5-87
In a small US (Puerto Rican) survey (n=24), 45.8% of women
ages 13-25 years with symptomatic endometriosis had mod-
erate-to-severe anxiety and 33.4% had moderate-to-severe
depression.®® Moderate-to-strong positive correlations were
observed between the presence of anxiety (=0.55) or depres-
sion (7=0.70) and reduced QoL in this cohort of women.

Depression and anxiety may have downstream impacts
on other components of the life course. In a previously
mentioned matched case—control study in Europe,*’
women with endometriosis self-reported depression and
anxiety that was significantly related to increased sick
leave. Furthermore, women with endometriosis were
more likely to consciously consider health-related limita-
tions when making career decisions (OR, 4.79 [95% CI,
2.30-9.96]) compared with matched controls (women pre-
senting for routine gynecological care or benign gyneco-
logical surgery).

Facchin et al** conducted structured interviews with
210 Italian women who had a clinical or surgical diag-
nosis of endometriosis. Investigators reported several
correlations between endometriosis-related factors and
mental health in women with endometriosis, including
associations between being in a stable intimate relation-
ship and decreased rumination, shorter time since diag-
nosis and greater anxiety, and greater pelvic pain
severity and poorer mental health. The impact on mental
health was evaluated using a selection of assessment
scales. Moreover, lower self-esteem, body esteem, and
emotional self-efficacy were associated with poorer men-
tal health measures. These collective findings on the
psychological well-being of women with endometriosis
are consistent with other conditions involving chronic

pain, such as chronic back pain or migraines.*"’

Quality of Life

We identified 10 studies in women with endometriosis that
address the impact of endometriosis on the QoL compo-
nent of the life course.'®:!!:32:40:57:6483.90-92 R oqults from

these studies indicate a general trend of health-related QoL

negatively correlating with symptom burden and positively
correlating with age in women with endometriosis.

The negative correlation of health-related QoL with
perceived symptom burden and severity is shown in sev-
eral articles. For example, in a multinational study that
included 1418 premenopausal women undergoing laparo-
scopy, health-related QoL scores were better among
women who were employed and who did not report pelvic
pain and were worse among women with more severe
pelvic pain or those who experienced a longer diagnostic
delay."!

In a Hungarian study of 145 women with endometrio-
sis, pain symptoms, depression, anxiety, distress, and dif-
ficulties in emotional regulation have been linked to
impairment in health-related QoL.%> Pain symptoms were
associated more closely with the physical domain of
health-related QoL, whereas psychological variables and
emotional regulation had a stronger association with the
mental domain. The severity of pain experienced by
women with chronic pelvic pain was inversely related to
QoL, with a greater magnitude of pain associated with
lower QoL scores.*’ The severity of dysmenorrhea, in
particular, negatively correlated with QoL scores for the
physical (r =—0.382; P=0.03), social (r =-0.221; P=0.01),
and environmental (r = —0.373; P=0.03) domains.”’ No
significant differences in QoL measures between Brazilian
women with chronic pelvic pain who have endometriosis
(n=49) and those with chronic pelvic pain without endo-
metriosis (n=35) were observed in a case—control study by
Tripoli et al;' both groups had impaired QoL compared
with women who had neither chronic pelvic pain nor
endometriosis (n=50). This finding suggests that having
pain itself, rather than endometriosis specifically, is the
driver of impaired QoL.

A negative correlation between symptom burden and
health-related QoL is also seen with other chronic condi-
tions. For example, a longitudinal study examining symp-
tom burden and QoL in cancer survivors in a cancer
that
symptom severity was associated with a significantly

rehabilitation program found perceived high-
poorer QoL at baseline, regardless of the site of cancer.”?

Conversely, despite the strong link to pain symptoms,
impairments in QoL have also been observed among
women with endometriosis without chronic pelvic pain.
Abd El-Kader et al’” reported that the presence of endo-
metriosis-associated pelvic adhesions was associated with
reduced QoL, measured by the Global Quality of Life
Scale, in a cross-sectional study of 109 Egyptian women
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without chronic pelvic pain undergoing laparoscopy for
infertility-related reasons (P=0.002). Women without
endometriosis-related adhesions were less likely to have
reduced QoL (10.3%) compared with women with adhe-
sions (34.1%). One limitation of this study is that QoL
scores were dichotomized, which could mask more subtle
effects on life-quality ratings. Adhesion-associated pain
was not examined in the study.

Another trend in articles addressing the impact of endo-
metriosis on the QoL component of the life course was
a positive correlation between age and health-related QoL.
In the aforementioned multinational, web-based survey
study of women with self-reported endometriosis,** younger
women (aged 18-29 years) had worse scores for pain, emo-
tional well-being, and social support compared with older
age groups, suggesting endometriosis negatively impacts life
course from an early stage. Similarly, an influence of age on
endometriosis-related symptoms and QoL was observed in
responses by Swedish women (n=431) to a self-administered
questionnaire.>* Younger women (aged <30 years) reported
a greater symptom burden than older women, including
a higher prevalence of severe dysmenorrhea, non-
menstrual pain, problems sitting or standing because of
pain, and deep dyspareunia. Across the study population,
scores on the 36-item Short Form Survey (SF-36) were
considerably lower in women with endometriosis compared
with age-matched controls collected from an SF-36 norma-
tive database, particularly for the subscales of vitality, role
physical, and general health.

Although not as robustly studied as adults, some data
are available on the impact of endometriosis on QoL
among adolescents and young women.*>*" Women
aged 25 and younger with endometriosis (n=360) sur-
veyed at baseline as part of the longitudinal “Women’s
Health Study: From Adolescence to Adulthood” had
lower SF-36 physical and mental component summary
scores as well as lower scores on all eight health concept
subscales compared with adolescent girls and women
without endometriosis (n=207; P<0.001).°® Poorer QoL
scores were observed among those women with an ear-
lier age at menarche (<11 years), more severe pelvic
pain, or a longer delay in diagnosis (>3 years).
Moreover, adolescent and young adult women with
endometriosis who use maladaptive coping strategies
were more likely to have lower QoL scores and poorer
mental health status. While endometriosis does not itself
cause maladaptive coping strategies, it is generally true
that individuals who have poorer coping skills have

poorer psychological health, which corresponds to
worse outcomes across multiple disease states, including
endometriosis.®?

Meanwhile, studies examining both polycystic ovarian
syndrome and menopause have noted a decrease in QoL
with advancing age® in contrast to the studies on endo-
metriosis described here. However, other authors have
observed that health-related QoL should be viewed as
multidimensional with a trajectory that may differ among
57,95,96 typically

improve as women reach the end of the reproductive age
32,33

diseases. Endometriosis  symptoms

range, potentially explaining the discordance.

Commentary: Life-Course Effects of

Endometriosis

Overall, this quasi-systematic review of the literature
reveals that endometriosis influences numerous aspects of
women’s lives. Individual symptoms and impairments
have multiple downstream consequences that were often
interrelated. We have diagrammed this network of associa-
tions in Figure 1. Discrete influences at specific time
points and larger impacts experienced over the course of
years to decades together shape the trajectory of an indi-
vidual’s life. Based on findings in the literature, we have
developed Figure 2 that illustrates the theoretical effects
that endometriosis-related life events have on a life-course
trajectory. For the individual depicted, untreated (or inade-
quately treated) symptomatic endometriosis may begin to
alter the life-course trajectory as early as adolescence and
could continue to have effects throughout life until meno-
pause. The trajectory illustrated in Figure 2 could be
argued to represent a worst-case scenario where
a woman develops symptoms around the time of
menarche, thus having a critical developmental stage (for
personality and social development and life planning) as
well as a greater proportion of her life influenced by the
presence of endometriosis. Had this woman experienced
disease onset in her 30s, the impact on her life course may
be lessened (although still readily apparent), as she would
have already made certain important life decisions and
achieved some of her life goals, perhaps completing an
education or having children. Optimal treatment (ideally
when symptoms begin) should lead to a better life course
for a woman experiencing endometriosis compared with
a woman whose endometriosis was left untreated, thereby
matching a life course similar to that of a woman who
does not have endometriosis. However, it is important to
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Figure | Connections between endometriosis-associated impairments and life
impacts.

note that dysmenorrhea and CPP are also prominent con-
ditions in women® that may also impact women’s overall
and life
10-12

well-being course  independent  of
endometriosis.

The relative effect of endometriosis-related life events,
such as those presented in Figure 2, will be modified by
life stage. In semi-structured focus group discussions
involving 35 women with a confirmed diagnosis of endo-
metriosis who ranged in age from 17 to 53 years (mean, 31
years), participants ranked marital/sexual relationships,
social life, physical effects, and psychological effects
among the most important impacts of endometriosis.>*
Secondary rankings of importance were modified by life
stage. For adolescents, education was top of mind,
whereas young adults were concerned with life opportu-
nities and employment, and women aged 35 years and
older more often cited the financial impact of endometrio-
sis. As our understanding of developmental factors that

influence women’s response to endometriosis grows, we

Life Course Impact of Untreated Symptomatic Endometriosis

——No endometriosis

Symptoms develop

School absences & social avoidance
Develop coping skills

Alternate career path to accommodate
symptoms & educational attainment
Sexual dysfunction

Established in career
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Difficulty conceiving

. Financial challenges
10. Pregnancy

11. Relationship issues

12. Menopause

©ooNOO

Achievements in life, education, family, career, etc

—Untreated symptomatic endometriosis

Lack of promotion due to lost productivity

o 1)
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©
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Figure 2 Theoretical effects of endometriosis on life-course trajectory. Life exposures and their influences on a patient’s attainments in life, education, family, career, etc.
A comparison of untreated or persistently symptomatic endometriosis vs no endometriosis.
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will be better able to identify women who are at risk for
adverse outcomes and, hence, require greater levels of
intervention and support.*

The degree of impact that endometriosis has on a woman is
likely to be highly variable and influenced by intrinsic and
extrinsic mediating factors such as length of time between
a woman’s symptom onset and endometriosis diagnosis; the
severity and frequency of pain; comorbidities; the number of
therapeutic interventions and success rates; social support sys-
tem, which could include social, cultural, and religious institu-
tions as well as healthcare systems; coping mechanisms; and
other factors (Table 2). A longer diagnostic delay, for example,
is associated with low-work ability™ and poorer health-related
QoL,""*° whereas the severity of pain is linked to impairments

52,53 gexual

in sleep quality,” work inside or outside the home,
function,”* mental health,** and QoL.***° Repeated surgical
interventions and medical treatments, their side effects, and
psychological consequences of repeated treatment failures
may be a source of stress and direct health impact for women
with endometriosis.”® As the number of surgeries and/or treat-
ments increases, stress and risk of short-term and chronic side
effects often increases; the same association is observed
between a longer history of endometriosis and stress. Women

with endometriosis or dysmenorrhea have been shown to have

Table 2 Potential Factors Mediating the Impact of Endometriosis
on Life Course at the Individual Level

Age at symptom onset and eventual diagnosis

Delay in diagnosis

Social/family/spouse support

Psychological considerations (eg, abuse/early traumatic exposures,
stress, anxiety, depression)

Severity, frequency, and predictability® of pain

Opioid use

Infertility

Pregnancy/successful livebirth

Comorbidities and their symptoms

Response (or non-response) to treatment

Number of surgeries

Geographic location

Financial status

Access to healthcare

Hysterectomy

Menopause

Patient resilience

Complementary and alternative medicine coping mechanisms,

including mindfulness training or other mind-body interventions

Predisposition to pain/chronic pain syndromes

Note: *Many women report that although dysmenorrhea is their worst pain, non-
menstrual pelvic pain is more problematic because of its lack of predictability, which
leads to hesitancy in planning and engaging in activities (SKA, clinical observations).

aberrant cortisol levels, suggesting disturbances in responses in
the hypothalamic-pituitary-adrenal axis that negatively impact

90—
stress management.zz" o101

Conclusions

The evidence presented herein supports the existence of
multifactorial impacts of endometriosis that span the life
course, from the point of symptom onset onward through
decades of a woman’s life. Endometriosis (and its asso-
ciated symptoms) has been shown to hamper educational
attainment, hinder work productivity, alter career choices
and success, impair social life and activities, affect family
choices, induce strain in personal relationships, negatively
influence mental and emotional health, and adversely
affect QoL. These multiple and pervasive effects are
anticipated to materially alter the life-course trajectory of
women with endometriosis. Unfortunately, current practice
models too often result in a prolonged delay between
symptom onset, diagnosis, and treatment of endometriosis,
thereby increasing the impact on the life course.''*® To
minimize the negative impact of endometriosis on
a woman'’s life course, early diagnosis and effective inter-
vention in treating the disease in conjunction with com-
prehensive, long-term patient-focused care is required.
Healthcare delivery models that are most likely to achieve
success incorporate providers beyond gynecologists with
a range of complementary skills, including primary care
physicians, psychologists, nurses, pediatricians, adolescent
medicine specialists, and others working and communicat-
ing together effectively.”> We hope that a focus on early
detection with effective, comprehensive management and
long-term goals may ultimately allow for a reduced impact
by endometriosis on women’s life course.

This review and commentary provide a preliminary fra-
mework for the assessment of endometriosis on the life
course, yet several important research questions remain. We
identify multiple intrinsic and extrinsic characteristics (eg,
age, fatigue) that modulate the impact of endometriosis on
life domains (either for the better or worse). Direct investiga-
tion is needed to identify which characteristics most strongly
alter the life-course trajectory. The degree of influence that
individual symptoms (eg, chronic pelvic pain, dysmenorrhea,
infertility) have on life course is also largely unknown, as is
the impact of these symptoms and environmental/social fac-
tors at different ages or life stages. Finally, to fully under-
stand the life-course impact endometriosis has on the life
course, studies that analyze longitudinal quantitative and
qualitative data that measure all the affected life domains
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are needed. Understanding the effects of endometriosis
beyond the symptoms of pain and infertility is an initial
step toward supporting women in achieving their full life
potential.
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