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ABSTRACT

Background: Endometriosis diagnosis reportedly faces delays of up to 10 years. Despite growing awareness and improved guide-
lines, information on the current status is limited.

Objectives: To systematically assess the published evidence on the status of time to diagnosis in individuals with endometriosis,
with respect to the definition of time to diagnosis, geographical location and patient characteristics.

Search Strategy: MEDLINE (via PubMed) and Embase were searched for publications reporting time to diagnosing endome-
triosis since 2018. No restrictions to population or comparators were applied. All publications were screened by two independent
reviewers.

Selection Criteria: Search results were limited to primary publications of randomised controlled trials, non-randomised trials
and observational studies. Case reports, secondary publications and grey literature were excluded. No restrictions were made
regarding language, provided that an English title and abstract were available.

Data Collection and Analysis: Publications were assessed with respect to time to diagnosis, diagnostic methods, study type,
study country and potential bias.

Main Results: The 17 publications eligible for inclusion in this literature review were all observational studies. The publications
reported diagnosis times between 0.3 and 12years, with variations depending on the definition of time to diagnosis (overall,
primary, or clinical), geographical location and characteristics of the included study population. Evidence was of poor to good
quality overall.

Conclusions: Diagnostic delay is still present, primarily driven by physicians, and this review underscores the need for stand-
ardised definitions, increased awareness and targeted diagnostic interventions.

1 | Introduction symptomatology and diagnostic challenges, the ongoing normal-

isation of underlying endometriosis symptoms by both the health
Endometriosis research has gained considerable interest over the care provider and patient and many more [1-3]. These factors
last decades. Despite growing interest, numerous challenges still contribute to a delay between the onset of first symptoms and a
remain, including the lack of universal diagnostic criteria, the definite diagnosis, ultimately delaying effective treatment. The
difficulty of identifying a definite diagnosis due to the diverse delay can have profound implications for patients, contributing to
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potentially worsened symptoms [4, 5], impaired quality of life [6, 7]
and increased healthcare costs [8]. As the diagnostic delay seems
to be a catalyst for many challenges in the endometriosis research
field currently investigated, reducing the diagnostic delay is key.

Diagnostic delay in endometriosis is a well-known phenomenon,
with studies consistently reporting prolonged intervals of up to
7-10years between the symptom onset and confirmed diagnosis
[8]. A 1997 study observed a decreased time to diagnosis from 9.21
to 4.63years over 15years [5]. A recent study in the United States
noted a mean time from symptom onset to diagnosis of 4.4years,
suggesting a potentially shorter diagnostic journey in contempo-
rary healthcare settings [9]. In recent years, efforts have been made
to raise awareness about endometriosis and reduce delays through
initiatives such as awareness campaigns [10], patient advocacy
groups [11] and educational programs for healthcare profession-
als [12]. Numerous (inter)national organisations have published
guidelines on the diagnosis of endometriosis: the American College
of Obstetricians and Gynecologists [13], the European Society of
Human Reproduction and Embryology [14], the Royal Australian
and New Zealand College of Obstetricians and Gynaecologists [15]
and the UK National Institute for Health and Care Excellence [16].
These guidelines aim for increased awareness among healthcare
providers about the diagnostic criteria of endometriosis and thus
may lead to earlier recognition and referral of affected individuals
for specialist evaluation. Additionally, the standardisation of diag-
nostic protocols outlined in these guidelines may streamline the
diagnostic process, reducing unnecessary delays caused by varia-
tions in clinical practice.

Given these numerous advancements, the increased aware-
ness and research interest in the field of endometriosis, our aim
was to assess the current status of time to diagnosis, focusing
on studies published from 2018 onwards. More specifically, we
aimed to quantify the current time to diagnosis in different geo-
graphical regions and population groups (e.g., comorbidities,
symptoms, ethnicity and gender).

2 | Methods
2.1 | Literature Search

A pre-specified protocol (PROSPERO ID: CRD42023453141) was
followed for this study which adhered to the current Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement (Appendix S2). A comprehensive literature
search using MEDLINE (via PubMed) and Embase was per-
formed to identify (non-) randomised trials, observational longitu-
dinal and cross-sectional studies, case reports and case series from
January 1, 2018 to May 16, 2023, the day of conducting the search.
By focusing on studies published from 2018 onwards, we aimed to
capture the most current data, reflecting the contemporary clin-
ical environment and patient experience with respect to time to
diagnosis. The complete search string is provided as Supporting
Information (Appendix S1). In summary, a combination of MeSH
(medical subject headings) or Emtree index terms and free text
search terms were used to identify eligible publications.

For the scope of our search, all publications related to individ-
uals diagnosed with endometriosis and reported information

on diagnosis time were targeted. Identified publications were
screened independently by two reviewers based on title and ab-
stract, before conducting a full text assessment on the remaining
publications. The following inclusion and exclusion criteria were
applied for the search. Publications that focused on individuals
of all ages diagnosed with endometriosis could be included. All
methods for diagnoses were accepted (e.g., based on clinical
symptoms, laparoscopy, etc.), provided that the diagnosis was
confirmed by the treating physician. Publications were included
regardless of interventions or comparators if they allowed an
assessment of diagnosis time. Included publications were lim-
ited to primary publications (such as original research articles
or conference abstracts), whereas secondary publications (e.g.,
narrative reviews, systematic reviews, or meta-analyses), grey
literature (e.g., government reports, graduate dissertations, un-
published clinical trials, etc.) and anecdotical evidence (e.g., case
reports) were excluded. Articles of all languages were included,
provided that an English title and abstract were available for
screening of search results. Eligible publications in languages
other than English were assessed with an automated translation
using Google translate. Publications were included or excluded
according to unanimous votes of both reviewers. Any discrepant
findings were resolved in discussion.

A flowchart depicting the screening process is provided in
Figure 1. A qualitative and narrative synthesis of included pub-
lications was performed. The following information was ex-
tracted from each publication: reported diagnosis time, study
design, overall sample size, study country/—ies, gender, popula-
tion of interest, time of data collection, diagnostic methods and
specialty of the diagnosing physician. Ethics approval was not
required for the scope of the systematic review.

2.2 | Bias Assessment

The risk of bias was critically assessed by two independent re-
viewers for a synoptic view and a subsequent discussion of bias
across included publications. The following appraisal tools were
used depending on the study type: the critical appraisal skills
programme (CASP) tool [17] for cohort studies and the critical
appraisal tool for cross-sectional studies (AXIS) [18].

2.3 | Presentation of Overall Time to Diagnosis

Mean and/or median time to diagnosis was presented as re-
ported in single publications. In case only ranges were reported,
mean years until diagnosis were calculated by first determining
the midpoints of each range. Each midpoint was then multiplied
by the number of participants in that range to obtain a weighted
sum and was then divided by the total sample size.

2.4 | Definition of Diagnostic Delay

The authors classified diagnosis time according to three defi-
nitions: (1) the time between the onset of first symptoms until
diagnosis of endometriosis by a physician (i.e., overall diagnosis
time), (2) the time between the onset of first symptoms until the
first related physician visit (i.e., primary diagnosis time) and (3)
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FIGURE 1 | Flowchart of search process and study selection according to PRISMA guidelines. Multiple reasons allowed. 'A: Population (i.e.,

persons not diagnosed with endometriosis); 2B: Intervention (i.e., publications with and without interventions that do not allow an assessment of

diagnosis time); *C: Outcome (i.e., publications that do not allow an assessment of diagnosis time); “D: Study type (i.e., case reports); Several records

reporting on the same study results.

the time between the first physician visit and diagnosis of endo-
metriosis (i.e., clinical diagnosis time).

3 | Results

3.1 | Search Results

The literature search was performed in both PubMed and
Embase on May 16, 2023. The used search strings (see
Appendix S1) resulted in a total of 275 publications (PubMed:
71; Embase: 204). After excluding duplicate entries, 255 pub-
lications remained for abstract screening, of which 221 were
excluded. Full texts of the remaining 34 publications were
then screened again, of which 17 remained for data extraction.
An overview of the screening process is provided in Figure 1
together with the main reasons for exclusion of full texts. A
comprehensive list of all publications is given in Appendix S3
(Table S1).

3.2 | General Findings

All 17 publications included in this review were observa-
tional studies and encompassed two design types, namely,

cross-sectional and retrospective cohort designs. The geo-
graphical distribution of included studies was confined to
Western high-income nations. Four were based in the United
Kingdom [19-21], of which one also comprised Ireland [22],
four in the United States [23-26], three in Australia [27-29]
and one each in Germany [30], France [31], Italy [32], Canada
[33] and New Zealand [34]. One publication did not specify the
geographical location [35]. The included sample sizes ranged
from 49 to 11793 individuals with a physician-confirmed
endometriosis diagnosis. A summarised overview of in-
cluded publications is provided in Table 1. Methods used to
diagnose endometriosis varied between publications and in-
cluded laparoscopy, histological confirmation, surgical con-
firmation (surgery unspecified), empirical/clinical evaluation,
physician-suspected, imaging or not specified. In 13 out of 17
publications, the diagnostic confirmation method was self-
reported by the study participants.

Despite variations in study methodologies, settings and diagnos-
tic methods, there was minimal heterogeneity observed among
the populations studied. Where specified, the majority of in-
cluded participants were white, highly educated women, aged
30years or older and presented with multiple symptoms such as
pelvic pain, infertility, dysmenorrhea and menstrual or cycle-
related gynaecological problems leading to diagnosis or at the
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time of study conduct. If information was available, focus was
exclusively on study populations with a female gender identity.

The data extraction revealed variations in diagnosis times rang-
ing from 0.3 to 12years. The overall time to diagnosis ranged
from 5 to 12years, the primary time to diagnosis ranged from
1 to 4years and the clinical time to diagnosis ranged from 0.3
to 8.6years. More details on the reported time to diagnosis per
country can be found in Figure 2. Due to the difference in the
interpretation of time to diagnosis based on the study design, it
was decided to report results for cross-sectional and cohort stud-
ies separately.

3.3 | Cross-Sectional Studies

Thirteen publications investigated time to diagnosis using a
cross-sectional study design, wherein the endometriosis diag-
nosis was predominantly self-reported by participants, indicat-
ing that they were diagnosed by a physician or stated that their
diagnosis was confirmed through, e.g., laparoscopy or other
diagnostic methods that can only be performed by a health-
care practitioner. Among these studies, 11 reported a mean or
median overall diagnosis time. The overall mean time to diag-
nosis ranged from 5.4 to 11.4years, and the median time var-
ied between 5 and 12years. Six publications reported primary
diagnosis time: The mean primary diagnosis time ranged from
2.9 to 3.1years. The reported median primary diagnosis time
varied between 1 and 4years. Seven studies reported a clinical

Australia

Armour et al. (2020) 0O2,9yrs
Fernleyetal. (2021)

O‘Hara et al. (2022)

O 4,9yrs

diagnosis time, which ranged from 2.3 to 8.6 years. Median clin-
ical diagnosis time varied between 3 and 8years.

3.4 | Retrospective Observational Studies

Four publications used a retrospective cohort study design,
in which time to diagnosis was identified via retrospective
chart review and available diagnostic codes for endometri-
osis and endometriosis-related symptoms. Due to the study
design, we could only assess clinical diagnosis time for these
publications. Mean clinical diagnosis time ranged from 2.1 to
3.7years, and the median diagnosis time varied between 0.3
and 1.5years.

3.5 | Quality and Bias Assessment

Quality and bias assessment of the included studies was con-
ducted using the CASP [17] and AXIS [18] tools for the retro-
spective cohort and the cross-sectional studies, respectively. The
studies were evaluated based on criteria such as study design,
sample size, methodology and reporting quality. Common biases
assessed included selection bias and reporting bias. The results
of bias assessment are summarised in Appendix S4 (Tables S1
and S2). In summary, the assessment of eligible publications re-
vealed a range from poor to fair quality for the cross-sectional
studies. For the retrospective cohort studies, assessment re-
vealed a range from fair to good quality.
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Diagnosis time distributions per country and publication included in this systematic review. The average time to diagnosis is

presented as the mean. Instances where the median diagnosis time is reported are marked with an asterisk (*).
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4 | Discussion
4.1 | Main Findings

We reviewed publications from January 1, 2018 to May 16, 2023,
identifying 17 studies for data extraction. Despite a comprehen-
sive search strategy, few studies addressed current diagnosis
time, especially in specific populations like different ethnici-
ties, gender identity groups, or non-Western countries. This gap
highlights the need for more research on diagnostic procedures
and time to diagnosis across diverse endometriosis populations.

Diagnostic delays were still observed in this systematic re-
view. Seventeen studies reported diagnosis times with varied
definitions and study designs, making comparisons difficult.
To address this, we categorised delays into three groups: over-
all, primary and clinical diagnosis times. The time to diagno-
sis showed significant variation, with mean and median times
ranging from 0.3 to 12years. This variation depended on how
time to diagnosis was defined, the geographical location of the
study and the characteristics of the study populations.

The overall time to diagnosis varied from 5 to 12years. These
findings align with previously published studies conducted on
endometriosis and diagnostic delay between 2010 and 2018, re-
porting the time of first symptoms to diagnosis between 5 and
13years [7, 12, 36-39]. These findings and comparison with pre-
vious literature highlight that diagnostic delays have remained
a persistent issue over the past decade despite advancements and
increased awareness. Additionally, it highlights that improve-
ments observed in the 1997 study [40] may not fully reflect the
current landscape.

The primary diagnosis time highlights that patients wait
1-4years in seeking medical attention after experiencing first
symptoms. Factors contributing to this delay include a lack of
awareness of symptoms [10] or symptom normalisation [41], fear
of diagnosis, socioeconomic status, access to healthcare and cul-
tural beliefs [42]. The variation in primary diagnosis times sug-
gests that there are substantial differences in how quickly people
seek medical help across regions and populations.

The clinical diagnosis time ranged from 0.3 to 8.6years, indi-
cating a considerable time between the initial consultation with
a healthcare provider and receiving a confirmed diagnosis.
Contributing factors may include misinterpretation of symp-
toms, symptom normalisation [43], lack of access to specialised
diagnostic tools or expertise [44], healthcare system inefficien-
cies and diagnostic challenges due to complex or rare conditions
[25, 45]. The wide range of clinical times to diagnosis could fur-
ther suggest disparities in healthcare infrastructure, resources
and expertise across different regions and healthcare settings.
Despite existing (inter-)national guidelines, healthcare systems
and their qualities vary considerably between countries, and
therefore, a more standardised approach is necessary in diag-
nosing endometriosis.

Five of the selected publications reported differences between
patient subcategories, in which longer diagnosis times were seen
in individuals who were overweight or obese compared to nor-
mal weight individuals [25], who were younger when presenting

first symptoms [21, 26, 32], who had infertility compared to
those without infertility [26], who had multiple comorbidities
[26] and who were black compared to white individuals [35].
Another qualitative publication reported a twofold time to diag-
nosis for those who felt their pain not being taken seriously by
the general practitioner [19]. Given that these findings were only
observed in single studies, it is not possible to draw consistent
conclusions. Further research on various patient characteristics
and impact on diagnosis time is warranted to corroborate these
observations.

Large differences were also seen between countries. The over-
all diagnosis time was the lowest in the United States and the
highest in France. The primary diagnosis time was the lowest
in the United Kingdom and the United States and the highest
in France. The clinical diagnosis time was the lowest in the
United States and the highest in France. Since multiple publica-
tions conducted in the United Kingdom, the United States and
Australia were included in this review, we could compare diag-
nosis times reported within the different studies. We noticed
large within-country variations in diagnosis time among indi-
viduals living in these countries. In the United Kingdom, the
overall diagnosis time ranged from 5.5 to 8years, with clinical
delays between 3 and 8.8 years. In the United States, the overall
diagnosis time ranged from 5 to 8 years, with clinical delays be-
tween 2.1 and 3.4years. In Australia, the overall diagnosis time
varied from 6.4 to 8years. Due to varying or unspecified de-
scriptive information, the reasons for these differences remain
unclear. Future studies need a consistent definition of diagnosis
time, detailed study population descriptions and research into
the interplay between patient factors, healthcare systems, pro-
vider practices and disease-specific issues to address these dis-
parities effectively.

4.2 | Strengths and Limitations

This systematic review summarises the current status and ex-
isting challenges with regards to time to diagnose endometriosis
and employed a thorough search strategy across PubMed and
Embase, ensuring the inclusion of all relevant studies related
to endometriosis and diagnostic delay. The review followed a
pre-defined and pre-registered protocol outlining the study ob-
jectives, inclusion criteria and methods for data extraction and
analysis. Adherence to established guidelines (i.e., PRISMA)
ensured transparency and reproducibility of the review process.
All studies from different geographical regions and diverse pop-
ulations were considered. Another strength of this paper is the
categorisation of time to diagnoses, which enhances compara-
bility across various study designs and assessments, thereby in-
creasing the robustness of our findings.

A couple of limitations should be considered when interpreting
the results of this review. The majority of studies on endometrio-
sisrelied on cross-sectional, online survey data and self-reported,
physician-confirmed diagnoses. This approach can introduce se-
lection bias, as participants in online surveys and forums might
not represent the broader population affected by endometriosis
[46]. They may have distinct characteristics, like a greater will-
ingness to engage online or different symptom severity, skew-
ing the results. Moreover, many studies lacked detailed baseline
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or disease characteristics of participants, limiting our ability to
analyse diagnosis time in relation to these factors. The studies
also included patients with diverse symptoms such as pelvic
pain, infertility and other issues, complicating the analysis and
generalisability of the findings. Additionally, most studies did not
specify the specialties of diagnosing physicians, making it diffi-
cult to evaluate the influence of healthcare provider characteris-
tics on diagnosis time. Despite focusing on papers from the last
Syears, some studies included data collected before 2018. Thus,
their figures on diagnosis time might not accurately represent
current timelines, potentially hiding any recent improvements
in diagnosis speed. It should also be noted that the COVID-19
pandemic, particularly for the studies assessing time to diagnosis
from 2020 onwards [25, 34, 35], likely influenced diagnosis time
due to restricted healthcare access and resource reallocation.
The challenges posed by the pandemic may have contributed to
longer diagnostic intervals, which should be considered when
interpreting the findings. However, despite including study data
during the COVID-19 pandemic, the diagnosis times reported
in the corresponding publications [25, 34, 35] were within the
overall ranges, as observed across the other publications. Lastly,
the quality assessment of eligible publications varied from poor
to good, reflecting differences in study methodologies, reporting
standards and potential biases. The generalisability of findings is
restricted in some cases due to small sample sizes. This variabil-
ity highlights the need to critically evaluate the evidence base
when interpreting the review's findings.

4.3 | Interpretation

Despite medical advancements and awareness campaigns, this
systematic review confirms that diagnostic delays persist across
healthcare settings, challenging timely patient care. Evidence
suggests minimal improvement in diagnosis times in recent
years, and the overall time to diagnosis remains high. Delays
involve both patients and clinicians, but this review indicates
that clinical diagnosis times are more significant than primary
times. This highlights a need to raise awareness about endome-
triosis among healthcare providers, improve access to diagnos-
tic resources and further research early diagnostic markers or
interventions.

5 | Conclusion

In conclusion, this systematic review highlights the ongoing
issue of diagnostic delay in endometriosis. Both patients and
physicians contribute to these delays, but longer delays typically
occur on the physician’s side. Our findings provide crucial in-
sights into current diagnostic timelines but emphasise the need
for a consistent definition of diagnosis time and a clear descrip-
tion of study populations. Understanding the factors contribut-
ing to these delays is essential for developing and implementing
global interventions to reduce diagnostic delays effectively.
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