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ABSTRACT

Introduction: Endometriosis symptoms are
nonspecific and overlap with other gynecologic
and gastrointestinal diseases, leading to long
diagnostic delays. The burden of endometriosis
has been documented; however, little is known
about the impact of diagnostic delays on
healthcare costs leading up to diagnoses. The
purpose of this study was to examine the eco-
nomic impact of diagnostic delays on pre-diag-
nosis healthcare utilization and costs among
patients with endometriosis.
Methods: This was a retrospective database
study of adult patients with a diagnosis of
endometriosis from 1 January 2004 to 31 July
2016. Patients had continuous health plan
enrollment 60 months prior to and 12 months

following the earliest endometriosis diagnosis
and C 1 pre-diagnosis endometriosis symptom
(dyspareunia, generalized pelvic pain, abdomi-
nal pain, dysmenorrhea, or infertility). Patients
were assigned to short (B 1 year), intermediate
(1–3 years), or long (3–5 years) delay cohorts
based on the length of their diagnostic delay
(time from first symptom to diagnosis).
Healthcare resource utilization and costs were
calculated and compared by cohort in the
60-month pre-diagnosis period.
Results: A total of 11,793 patientswere included
in the study, of which 37.7% (4446/11,793),
27.0% (3179/11,793), and 35.3% (4168/11,793)
had short, intermediate, and long delays,
respectively. Patients with intermediate or long
diagnostic delayshad consistentlymore all-cause
and endometriosis-related emergency visits and
inpatient hospitalizations in the pre-diagnosis
period than patients with short delays. Pre-diag-
nosis all-cause healthcare costswere significantly
higher among patients with longer diagnostic
delays, averaging $21,489, $30,030, and $34,460
among patients with a short, intermediate, and
long delay, respectively (p\ 0.001 for all pair-
wise comparisons). Endometriosis-related costs
accounted for 12.5% ($3553/$28,376) of all-
cause costs and followed a similar pattern.
Conclusion: Patients with endometriosis who
had longer diagnostic delays had more pre-di-
agnosis endometriosis-related symptoms and
higher pre-diagnosis healthcare utilization and
costs compared with patients who were
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diagnosed earlier after symptom onset, provid-
ing evidence in support of earlier diagnosis.

Keywords: Diagnostic delay; Endometriosis;
Healthcare costs; Healthcare utilization;
Women’s health

Key Summary Points

Why carry out this study?

Due to non-specific symptoms that
overlap with other gynecologic, urologic,
and gastrointestinal issues, long
diagnostic delays are prevalent among
patients with endometriosis

Little information is known about the
impact diagnostic delays may have on
healthcare costs leading up to diagnosis

The purpose of this study was to examine
the economic impact of diagnostic delays
on pre-diagnosis healthcare utilization
and costs among patients with
endometriosis

What was learned from the study?

Pre-diagnosis all-cause and endometriosis-
related healthcare costs were higher
among patients with longer diagnostic
delays

Patients with intermediate or long
diagnostic delays had consistently more
all-cause and endometriosis symptom-
related emergency visits and inpatient
hospitalizations in the pre-diagnosis
period than patients with short delays

INTRODUCTION

Endometriosis affects approximately 10% of
reproductive-aged women [1–3] with symptoms
of abdominal or pelvic pain, dysmenorrhea,
menstrual abnormalities, constipation, dysche-
zia, dysuria, urinary frequency and urgency,

and dyspareunia [4–6]. Chronic pain and infer-
tility due to endometriosis have been shown to
significantly decrease quality of life and increase
physical and psychologic morbidity [6–10].
Endometriosis has also been associated with a
twofold or higher increased risk of developing
comorbidities including ovarian cysts, uterine
fibroids, pelvic inflammatory disorder, intersti-
tial cystitis, irritable bowel syndrome, consti-
pation, and ovarian and endometrial cancers
[11].

Endometriosis diagnosis often presents
challenges as symptoms are nonspecific and
overlap with other gynecologic, urologic, and
gastrointestinal issues resulting in long diag-
nostic delays. Nnoaham et al. documented an
average diagnostic delay of 6.7 years among
patients with endometriosis mainly due to
delays in referral from primary care to a spe-
cialist [12]. Soliman et al. reported an average
diagnostic delay of 4.4 years with 89% of diag-
noses made by obstetricians/gynecologists [13].
Several reasons for endometriosis diagnostic
delays have been identified including both
patient-centered causes such as embarrassment,
stigmatization, tolerance, or uncertainty of
normal versus abnormal symptoms and physi-
cian-centered causes such as normalization of
patient symptoms and reliance on inadequate
diagnostic methods [14]. Clinical guidelines do
not provide a consistent approach to the diag-
nosis and management of endometriosis with
little attention given to the presence of comor-
bidities, which may contribute to diagnostic
delays [15, 16].

Patients with endometriosis experience sig-
nificant healthcare expenses. In a study of
endometriosis patients and matched controls,
mean annual adjusted direct healthcare costs
were more than three times higher in
endometriosis patients than controls during the
12 months following diagnosis ($16,573 versus
$4733, p\0.005) [17]. Fuldeore et al. found
that costs were highest in the first year follow-
ing an endometriosis diagnosis, costing $13,199
compared with $6041 in the year prior to
diagnosis and $6720 in the year following the
index year. Additionally, in the 5 years prior to
an endometriosis diagnosis, costs were $7028
higher among patients with endometriosis
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compared with matched controls without
endometriosis [18].

The economic burden of endometriosis has
been well documented in the literature; how-
ever, little is known about the impact a diag-
nostic delay may have on healthcare costs
leading up to diagnosis. This study focused on
the time period prior to diagnosis to attempt to
address this gap. The purpose of this study was
to examine the economic impact of diagnostic
delays on pre-diagnosis healthcare utilization
and costs among patients with endometriosis.

METHODS

Study Design and Data Source

This retrospective study used the Optum
Research Database, a geographically diverse US
database representing approximately 67 million
individuals from 1993 to present. Medical and
pharmacy claims and enrollment information
were obtained from 1 January 1999 to 31 July
2017 (study period). Medical claims consisted of
International Classification of Disease, Ninth
and Tenth Revisions, Clinical Modification
(ICD-9-CM and ICD-10-CM) diagnosis and
procedure codes, Healthcare Common Proce-
dure Coding System (HCPCS) codes, and rev-
enue codes. Pharmacy claims included National
Drug Codes for filled prescriptions and days and
quantity of drug supplied. The Optum Research
Database is fully de-identified and HIPAA com-
pliant and did not require Institutional Review
Board approval or waiver of authorization.

Study Population

Patients were required to be aged 18–49 years
and have C 1 medical claim for endometriosis
in any position (ICD-9-CM/ICD-10-CM diag-
nosis code 617.x/N80.x) from 1 January 2004 to
31 July 2016 (identification period). The date of
the first medical claim with an endometriosis
diagnosis code was considered the index date.
Patients were required to have continuous
health plan enrollment with medical and
pharmacy benefits for C 60 months (1825 days)

prior to the index date (pre-diagnosis period)
and C 12 months (365 days) following the
index date and a medical claim for C 1
endometriosis symptom in any position (dys-
pareunia, generalized pelvic pain, abdominal
pain, dysmenorrhea, or infertility) during the
pre-diagnosis period. A pre-diagnosis period of 5
years was selected based on recent evidence
from Soliman et al. who reported the average
delay from first symptom to endometriosis
diagnosis was approximately 4.4 years [13].
Endometriosis symptoms were selected based
on published literature [4, 5] and guidance from
the clinician author. Patients with a medical
claim for endometriosis or malignancy prior to
the index date were excluded from the study. To
rule out patients with conditions that have
symptoms similar to endometriosis, patients
with an ICD-9/ICD-10 diagnosis code for geni-
tourinary or intra-abdominal infection (e.g.,
chlamydia, gonorrhea), inflammatory bowel
disease, diverticulitis, appendicitis, peritonitis,
other genitourinary conditions (cystitis,
urethritis), or kidney stones any time prior to
the index date were also excluded.

Patients were assigned to delay cohorts based
on the length of time from the date of the first
medical claim for a non-diagnostic service for
an endometriosis symptom to the index date
categorized as: short delay (B 1 year), interme-
diate delay (1–3 years), and long delay (3–-
5 years). These cutoffs are conservative
estimates of disease burden and were chosen to
balance the clinical burden and sample size
requirements for the study.

Study Measures

Patient Characteristics
Demographic and clinical characteristics that
included patient age, geographic region, insur-
ance type (commercial or Medicare Advantage),
length of diagnostic delay, disease severity
(proxy based on the annualized count of
endometriosis symptoms), and targeted
endometriosis-related comorbid conditions
were measured using claims data during the pre-
diagnosis period.
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Pre-Diagnosis Healthcare Resource Utilization
All-cause and endometriosis-related healthcare
resource utilization was calculated as the mean
number of ambulatory (office and outpatient)
visits, emergency visits, and inpatient stays
during the 60-month pre-diagnosis period.
Utilization was considered endometriosis-re-
lated if the medical claim included a diagnosis
code for an endometriosis symptom (dyspareu-
nia, generalized pelvic pain, abdominal pain,
dysmenorrhea, or infertility), a Current Proce-
dural Terminology (CPT) or HCPCS code for an
endometriosis treatment procedure (e.g.,
laparoscopy), or a HCPCS code for an
endometriosis-related medication administra-
tion (e.g., neuropathic pain agent, progestin,
hormonal contraceptive, non-steroidal anti-in-
flammatory drug) in a physician’s office.

Pre-Diagnosis Healthcare Costs
All-cause and endometriosis-related healthcare
costs were calculated as the combined health
plan and patient-paid amounts during the
60-month pre-diagnosis period adjusted for
inflation from 1999 to 2016 using the annual
medical care component of the Consumer Price
Index (CPI) [19]. Costs were considered
endometriosis-related if the medical claim
included a diagnosis for an endometriosis
symptom, a CPT or HCPCS code for an
endometriosis treatment, or a pharmacy claim
for a medication used to treat endometriosis or
its symptoms (e.g., neuropathic pain agent,
progestin, hormonal contraceptive, non-ster-
oidal anti-inflammatory drugs). The diagnosis
code on the medical claim for the endometrio-
sis symptom must have been in the primary
position to be considered endometriosis-related
emergency or inpatient costs.

Statistical Analyses

All study variables were analyzed descriptively,
and comparisons between delay cohorts were
made. Mean healthcare utilization and costs
over the 60-month pre-diagnosis period were
calculated and presented separately for each of
the three diagnostic delay cohorts. Statistical
tests of significance for differences across the

three cohorts were conducted using chi-square
tests for categorical variables and ANOVA and
t test for continuous variables. For endometrio-
sis-specific healthcare resource utilization and
costs, the hypothesis tested was whether
patients who have had endometriosis symp-
toms for a longer period of time would have
mean utilization and costs equal to patients
who have had endometriosis symptoms for a
shorter period of time. Calculated p-values were
adjusted for multiple comparisons (Bonferroni
correction) with a threshold of statistical sig-
nificance of p\0.017.

RESULTS

Demographic and Clinical Characteristics

After applying inclusion and exclusion criteria,
11,793 patients were included in the study, of
which 37.7% (n = 4446) had a short delay,
27.0% (n = 3179) had an intermediate delay,
and 35.3% (n = 4168) had a long delay (Fig. 1).
Patients with a short delay were slightly older
(39.8 ± 7.0) than patients who had intermedi-
ate (38.9 ± 7.8) or long delays (38.9 ± 7.6)
(p\ 0.001 for both comparisons) (Table 1).
Approximately half of all patients resided in the

Fig. 1 Patient sample selection
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South, and 66% had a point of service health-
care plan (p value not significant).

Patients in this study had a mean diagnostic
delay of 763.9 ± 631.0 days (2.09 ± 1.77 years)
(Table 1). Patients with a short, intermediate, or
long delay averaged 90.2 days, 733.4 days, and
1505.9 days, respectively, from the onset of
endometriosis symptoms until diagnosis. Com-
mon symptoms identified were abdominal pain
(67.3%), dysmenorrhea (52.0%), and dyspareunia
(13.0%) (Table 1). Patientswith a short delaywere
least likely tohave abdominal pain and infertility,
but were most likely to have dysmenorrhea com-
pared with patients who had intermediate and
long delays. The proportion of patients with
abdominal pain increased significantly with
increasing diagnostic delay (p\0.001 for all
comparisons). Using the proxy for disease sever-
ity, patients with a long delay had a less concen-
trated presence of endometriosis symptoms than
those with shorter delays ranging from a symp-
tom severity of 0.3–1.0 (p\0.001 for all compar-
isons; Table 1).

Almost all patients (95.8%) had C 1 comor-
bid condition (Table 1), with the most common
being fatigue/neurasthenia (49.2%), headache
and migraine (42.8%), ovarian cysts (40.6%),
urinary tract infections (38.8%), depression and
anxiety (37.6%), and uterine fibroids (34.2%).
Comorbidities tended to be the highest among
patients with longer delays.

Pre-Diagnosis Healthcare Utilization

All-Cause Utilization
Almost all patients had C 1 all-cause ambula-
tory visit during the pre-diagnosis period
(Table 2). The mean number of ambulatory
visits increased with longer diagnostic delays
from 47.3 visits among patients with a short
delay, 61.0 visits in patients with an interme-
diate delay, to 69.1 visits among patients with a
long delay (p\0.001 for all comparisons).
Almost 66% of patients had an emergency room
visit, and there was an average of 4.2 visits over
the 60-month pre-diagnosis period. The pro-
portion of patients with an emergency room
visit increased significantly with longer diag-
nostic delays ranging from 58.0% in those with

a short delay, 69.0% in those with an interme-
diate delay, and 71.9% in patients with a long
delay (p B 0.007 for all comparisons). The mean
number of emergency room visits was signifi-
cantly lower in patients with a short delay
compared with patients with an intermediate or
long delay (p\0.001 for both comparisons).
Approximately 22% of patients had an inpa-
tient stay during the pre-diagnosis period. Both
the proportion of patients with an inpatient
stay and the mean number of stays during the
pre-diagnosis period increased as the length of
diagnostic delay increased (p\0.001 for all
comparisons).

Endometriosis-Related Utilization
Approximately 92% of patients had an
endometriosis-related ambulatory visit during
the pre-diagnosis period (Table 2). The number
of ambulatory visits increased with longer
diagnostic delays ranging from 2.4 visits among
short delay patients, 5.0 visits among interme-
diate delay patients, and 6.6 visits among long
delay patients (p\ 0.001 for all comparisons).
Overall, one in six patients had an
endometriosis-related emergency visit during
the pre-diagnosis period. Patients with longer
delays were more likely to have an
endometriosis-related emergency room visit
(p\ 0.001 for all comparisons) and a greater
number of endometriosis-related emergency
visits (p\ 0.001 for all comparisons).
Endometriosis-related inpatient stays were rare
and increased with longer diagnostic delays (p
B 0.007 for all comparisons).

Pre-Diagnosis Healthcare Costs

All-Cause Costs
All-cause healthcare costs during the pre-diag-
nosis period averaged $28,376 (Fig. 2). Ambu-
latory costs were the major cost driver
accounting for 57.7% of total all-cause costs.
All-cause costs were significantly higher in
patients with longer diagnostic delays. Mean
total costs in patients with a long delay were
60.4% and 14.8% higher than costs in patients
with a short and intermediate delay, respec-
tively (p\ 0.001 for all comparisons). All-cause
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Table 2 Healthcare resource utilization during the 60-month pre-diagnosis period

Total
(n = 11,793)

Short delay
(n = 4446)

Intermediate
delay
(n = 3179)

Long delay
(n = 4168)

Short versus
intermediate
p value

Short
versus
long
p value

Intermediate
versus long
p value

All cause

Ambulatory

visit count,

mean (SD)

58.7 (44.6) 47.3 (35.9) 61.0 (45.3) 69.1 (49.4) \ 0.001 \ 0.001 \ 0.001

Proportion

with C 1

visit, n (%)

11,790 (100.0) 4443 (99.9) 3179 (100.0) 4168 (100.0) 0.143 0.093 –

Emergency visit

count, mean

(SD)

4.2 (12.0) 3.3 (9.7) 4.6 (12.2) 5.0 (13.9) \ 0.001 \ 0.001 0.177

Proportion

with C 1

visit, n (%)

7769 (65.9) 2580 (58.0) 2193 (69.0) 2996 (71.9) \ 0.001 \ 0.001 0.007

Inpatient stay

count, mean

(SD)

0.3 (0.7) 0.2 (0.6) 0.3 (0.7) 0.4 (0.9) \ 0.001 \ 0.001 \ 0.001

Proportion

with C 1

stay, n (%)

2541 (21.6) 763 (17.2) 685 (21.6) 1093 (26.2) \ 0.001 \ 0.001 \ 0.001

Endometriosis
related

Ambulatory

visit count,

mean (SD)

4.6 (5.8) 2.4 (2.9) 5.0 (5.5) 6.6 (7.4) \ 0.001 \ 0.001 \ 0.001

Proportion

with C 1

visit, n (%)

10,829 (91.8) 3599 (81.0) 3130 (98.5) 4100 (98.4) \ 0.001 \ 0.001 0.760

Emergency visit

count, mean

(SD)a

0.2 (0.8) 0.1 (0.5) 0.3 (0.9) 0.4 (0.9) \ 0.001 \ 0.001 \ 0.001

Proportion

with C 1

visit, n (%)a

1985 (16.8) 422 (9.5) 594 (18.7) 969 (23.3) \ 0.001 \ 0.001 \ 0.001
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pharmacy costs in patients with a short delay
($4351) were significantly lower than costs in
patients with an intermediate ($5565) or long
delay ($6106) (p\ 0.001 for both comparisons).
All-cause medical costs were also significantly
higher with longer diagnostic delays ($17,138,
$24,465, and $28,354 in patients with a short,
intermediate, and long delay, respectively)
(p\ 0.001 for all comparisons).

Endometriosis-Related Costs
Pre-diagnosis endometriosis-related healthcare
costs accounted for 12.5% of all-cause costs.
This proportion was highest among patients
with longer diagnostic delays with values of
9.7%, 13.3%, and 13.9% in patients with short,
intermediate, and long delays, respectively. The

Table 2 continued

Total
(n = 11,793)

Short delay
(n = 4446)

Intermediate
delay
(n = 3179)

Long delay
(n = 4168)

Short versus
intermediate
p value

Short
versus
long
p value

Intermediate
versus long
p value

Inpatient stay

count, mean

(SD)a

0.03 (0.2) 0.02 (0.2) 0.03 (0.2) 0.05 (0.3) 0.007 \ 0.001 0.002

Proportion

with C 1 stay,

n (%)a

353 (3.0) 85 (1.9) 90 (2.8) 178 (4.3) 0.008 \ 0.001 0.001

SD standard deviation
a Diagnosis code for the endometriosis symptom had to in the primary position on the claim

Fig. 2 All-cause healthcare costs over the 60-month pre-
diagnosis period. ap\ 0.017 in comparison of the short
and intermediate delay cohorts. bp\ 0.017 in comparison
of short and long delay cohorts. cp\ 0.017 in comparison
of intermediate and long delay cohorts

Fig. 3 Endometriosis-related healthcare costs over the
60-month pre-diagnosis period. aDiagnosis code for the
endometriosis symptom had to in the primary position on
the claim to be considered endometriosis-related. bp\
0.017 in comparison of short and intermediate delay
cohorts. cp\ 0.017 in comparison of short and long delay
cohorts. dp\ 0.017 in comparison of intermediate and
long delay cohorts
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major cost driver was ambulatory visits
accounting for 59.1% of total endometriosis-
related costs (Fig. 3). Compared with patients
with a short delay, pre-diagnosis endometriosis-
related costs were almost double and more than
double those in patients with intermediate or
long delays, respectively (p\0.001 for both
comparisons). Endometriosis-related pharmacy
costs were also highest among patients with a
long delay and lowest among those with a short
delay ($683 versus $568, p\0.001).

DISCUSSION

Diagnostic delays among patients with
endometriosis have been well documented, but
little information is known about the economic
impact these delays have on the patient and
healthcare system. This study identified
patients with endometriosis stratified into
cohorts defined by the length of time from the
first claim for an endometriosis symptom to an
endometriosis diagnosis. Patients with longer
diagnostic delays had a significantly higher
clinical burden with more endometriosis-re-
lated symptoms and comorbidities and a greater
economic burden due to significantly higher
healthcare resource utilization and costs com-
pared with patients with shorter delays.

All-cause and endometriosis-related health-
care resource utilization increased with longer
diagnostic delays. Patients had an average of
11.7 all-cause annualized ambulatory visits, 0.8
all-cause annualized emergency visits, and 0.1
all-cause annualized inpatient stay during the
60-month pre-diagnosis period. Similarly, Soli-
man et al. [17] reported that patients with
endometriosis averaged 9.9 office/obstetrics-gy-
necology visits, 0.6 emergency visits, and 0.1
inpatient admissions in the 12 months prior to
diagnosis. Utilization of healthcare services was
also comparable to results described by Fuldeore
et al. [18] who found emergency visits, outpa-
tient visits, and physician visits increased over a
5-year period prior to endometriosis diagnosis
peaking in the year immediately prior to diag-
nosis. In our study, patients with the longest
diagnostic delay had 38% more all-cause
ambulatory visits, 52% more all-cause

emergency visits, and 100% more all-cause
inpatient stays during the 60-month pre-diag-
nosis period compared with patients who had
the shortest diagnostic delay. Future studies are
needed to assess the economic impact of diag-
nostic delays post-endometriosis diagnosis.

All-cause and endometriosis-related health-
care costs increased with longer diagnostic
delays. Patients with long diagnostic delays had
60% higher mean all-cause costs compared with
patients with a short delay and 15% higher costs
compared with patients with an intermediate
delay. Mean annual costs in the 5 years prior to
diagnosis ranged from $4298 in patients with a
short delay to $6892 in patients with a long
delay. These costs were similar to costs pre-
sented by Fuldeore et al., which ranged from
$3730 (adjusted to 2016 USD) in the 5th year
prior to endometriosis diagnoses to $6649 (ad-
justed to 2016 USD) in the year immediately
prior to diagnoses [18]. It is possible that the
higher costs seen in patients with a long diag-
nostic delay in this study could be a result of the
greater number of endometriosis-related
comorbidities found in those patients.

Endometriosis-related costs accounted for
approximately 12.5% of total all-cause costs in
the pre-diagnosis period. Ambulatory costs
accounted for more than half of total
endometriosis-related costs. Similar to all-cause
costs, patients with the longest diagnostic
delays experienced 130% higher endometriosis-
related costs compared with patients with the
shortest delays.

Patients with long diagnostic delays had
more claims for endometriosis symptoms and
endometriosis-related comorbidities over the
60-month pre-diagnosis period. The increased
presence of comorbidities with similar sympto-
mology to endometriosis may have further
complicated the diagnosis of endometriosis
leading to a longer diagnostic delay. Patients
with a long delay also had significantly more
endometriosis symptoms over the pre-diagnosis
period, most notably abdominal pain and
infertility. Nnoaham et al. [12] found that
diagnostic delays were significantly longer in
patients with more pelvic symptoms, which was
consistent with results observed in our study.
While patients with long delays experienced
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more symptoms and comorbidities over the
5-year pre-diagnosis period, patients with a
short delay had more concentrated
endometriosis symptoms in the year they
experienced symptoms, which may have facili-
tated an earlier diagnosis.

The results of this study highlight the sig-
nificant pre-diagnostic clinical and economic
impact of diagnostic delays on patients with
endometriosis. Several approaches have been
investigated to shorten the diagnostic delay,
including earlier detection of endometriosis
symptoms through increased physician aware-
ness and training, use of non-surgical methods
of diagnosis (i.e., transvaginal ultrasound), and
early treatment interventions based on symp-
toms, signs, and clinical findings prior to con-
firmation with laparoscopy [6, 13, 20–22]. Due
to the hidden economic burden associated with
the delay in the diagnosis of endometriosis and
the important implications it has for healthcare
decision makers, physicians, and payers, future
research is needed in this area to determine if
earlier detection of endometriosis using the
above approaches can reduce this burden.

Limitations

There are several limitations to this study.
Healthcare claims are collected for the purpose
of payment, not research, which leads to several
inherent limitations. The presence of an
endometriosis diagnosis code on a medical
claim is not proof of the presence of disease. The
diagnosis code may be incorrectly coded or
included as rule-out criteria rather than actual
disease. It is possible that patients may have had
a diagnosis of endometriosis prior to the base-
line period, which may explain the older age of
onset found in this study. The baseline period
was extended to 5 years to minimize this risk.
Additionally, endometriosis symptoms may not
have been fully captured in the claims database.
Endometriosis-related healthcare utilization
and costs in the pre-diagnosis period were based
on the presence of claims for five common
endometriosis symptoms and endometriosis-
related surgical and pharmacologic treatment.
While this was done to provide conservative

estimates, it is possible that the true costs and
utilization due to endometriosis were higher in
this population. This study included a managed
care population and may not be generalizable to
other populations. Additionally, due to the
coverage of the health plan underlying the
claims database, about half of the study patients
were from the South. Since racial and ethnic
data were not collected, we cannot know if this
may have skewed study results. Lastly, due to
the observational nature of this study and the
descriptive analyses performed, it is possible
that confounding factors not accounted for
could contribute to the difference in costs and
utilization between the diagnostic delay
cohorts.

CONCLUSIONS

Patients with endometriosis with longer diag-
nostic delays had more pre-diagnosis
endometriosis-related symptoms and comor-
bidities and higher pre-diagnosis healthcare
resource utilization and costs compared with
patients who were diagnosed sooner after
symptom onset. Future research is needed to
differentiate costs related to comorbidities
associated with endometriosis versus those
related to disease management and how thera-
peutic interventions directed specifically at dis-
ease management and early diagnosis can
impact these costs. Further future research is
needed to determine the impact of diagnostic
delays in patients with endometriosis on quality
of life, productivity losses, and relationships.
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