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Background: Endometriosis is a prevalent gynecological disorder that is 
estimated to affect approximately 10% of women of childbearing age globally. 
However, the condition remains significantly under-or misrecognized, and 
the mean time to diagnosis is several years. These delays result in increased 
symptom severity, diminished quality of life, and adverse long-term reproductive 
outcomes. Therefore, the aim of this systematic review and meta-analysis was 
to estimate the sources of diagnostic delay and their effects.

Methods: The articles were retrieved from PubMed, Cochrane, and Google 
Scholar databases after performing a rigorous literature search. The initial 
search yielded 2,348 records, and 10 articles were included in the final analysis. 
Causes of diagnostic delay were classified under patient, physician, and 
systems attributes. Random-effects analysis was used to estimate the overall 
SMDs with 95% confidence intervals (CIs). For the primary post hoc analysis, 
subgroup analyses and evaluation of heterogeneity (I2 statistic) were conducted. 
Publication bias was checked using Egger’s test and funnel plots.

Results: Patient-related factors demonstrated a significant pooled effect 
size (SMD: 1.94, 95% CI: 1.62–2.27, p < 0.001), with delays in seeking medical 
attention (SMD: 2.14, 95% CI: 1.36–2.92) contributing most prominently. 
Provider-related factors, including misdiagnosis and reliance on non-specific 
diagnostics, also had a substantial pooled effect size (SMD: 2.00, 95% CI: 1.72–
2.28, p < 0.001), with low heterogeneity (I2 = 3%). System-related factors, such 
as referral pathways and geographic disparities, were not analyzed separately 
due to insufficient data for the subgroup. Funnel plot analysis showed no 
significant publication bias (Egger’s test p = 0.57).

Conclusion: The results indicate that diagnostic delays in endometriosis 
are a function of multiple factors, with key contributions from patient and 
provider-related barriers. To close these gaps, targeted interventions such as 
public education to combat symptom normalization and stigmatization, more 
comprehensive provider training, and streamlined diagnostic pathways are 
needed. Future research can evaluate system-level changes and non-invasive 
diagnostic tools to reduce systemic delays further.
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Introduction

Endometriosis is a non-cancerous disease with inflammatory 
components and affects 6–10% of women of childbearing age (1). 
Endometriosis is a condition where endometrial tissue develops 
outside the uterus and can cause dysmenorrhea, chronic pelvic pain, 
dyspareunia, and infertility (2, 3). However, endometriosis remains a 
disease that is not well understood by many and is often confused with 
other illnesses affecting millions of women globally and not afforded 
the correct treatment (4). Moreover, the consequences of such a delay 
extend to not only physical but also psychological aspects, affecting 
quality of life and even socioeconomic aspects (5).

The diagnostic challenge associated with endometriosis stems 
from its diverse and non-specific manifestations and the fact that it 
may mimic other conditions such as irritable bowel syndrome (IBS) 
and pelvic inflammatory disease (PID) (6, 7). This diagnostic difficulty 
is, however, compounded by social and cultural factors such as the 
acceptance of dysmenorrhea and the social taboos that accompany 
discussion on menstruation (8). Primary care physicians, including 
general practitioners (GPs), often overlook endometriosis-related 
symptoms or misdiagnose them as other benign or unrelated illnesses 
(9). Diagnostic procedures, like laparoscopy, which are also accurate, 
contribute to the delays because they require specialists and are often 
performed when the cases are already advanced (10).

Some of the challenges highlighted in recent research include the 
complex healthcare system, lack of a proper referral system, and 
unequal access to healthcare (11). Geographic factors are also highly 
relevant, whereby diagnostic delays are found to be more significant 
in areas that lack specialized and/or diagnostic facilities (12, 13). 
Although there has been some improvement with newer imaging 
technology and growing awareness among clinicians, deficiencies still 
exist that require addressing and understanding the causes of these 
delays (14).

The delay in disease diagnosis not only worsens the disease but 
creates a domino effect of negative consequences, including increased 
healthcare costs, lost productivity, and higher psychological impact 
(15, 16). Furthermore, delayed diagnosis has serious consequences on 
reproductive health because if endometriosis is left untreated, it can 
lead to infertility and pregnancy complications (17). These delays can 
be considered preventable to improve patient satisfaction, reduce the 
total cost of healthcare, and ensure equal access to timely services (18).

As diagnostic delays are widespread and affect a significant 
number of individuals, the present systematic review and meta-
analysis aim to provide a comprehensive review of the literature 
regarding the causes of endometriosis diagnostic delays (19, 20). By 
assessing the patient, provider, and system-level factors that may pose 
challenges to the diagnostic process, this study aims to identify areas 
for attention that can enhance the diagnostic process. The purpose of 
this review is to determine and quantify the extent of diagnostic 
deferral, to examine the causes of such delays, and to determine the 
impact on patients’ outcomes, thereby guiding future practice for 
clinicians, officials, and scholars.

Methodology

This systematic review and meta-analysis adheres to the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 

guidelines. The review process involved conducting a search according to 
a predetermined method, applying inclusion and exclusion criteria, 
screening the studies, extracting data, assessing quality, and analyzing the 
data using statistical software.

Search strategy

A comprehensive search was conducted across three major databases: 
PubMed, Cochrane Library, and Google Scholar for publications up to 
December 2023. Medical Subject Headings (MeSH) terms were used, as 
well as other specific topics related to endometriosis, diagnostic delay, 
barriers to diagnosis, and factors influencing the diagnosis. The Boolean 
terms of conjunction and disjunction, as well as truncation, were 
employed to enhance the search approach.

The duality of records was eliminated with the help of reference 
management software. Moreover, the bibliographic databases of the 
included studies and relevant reviews were hand searched for 
other studies.

Inclusion and exclusion criteria

Inclusion criteria

 1 Studies reporting diagnostic delays in endometriosis.
 2 Original research articles, including observational (cross-

sectional, case–control, and cohort) and qualitative studies.
 3 Studies with a sample size of ≥20 participants.
 4 Studies reporting outcomes related to patient, provider, or 

system-related factors contributing to delays.
 5 Articles published in English.

Exclusion criteria
 1 Studies focusing exclusively on treatment outcomes without 

discussing diagnostic delays.
 2 Case reports, reviews, conference abstracts, and 

opinion articles.
 3 Studies without adequate data on diagnostic timeframes or 

factors contributing to delays.
 4 Non-English language articles.

Although the initial search retrieved 2,348 records, only 10 met 
our a priori PICOS-driven criteria. The stringent exclusion of studies 
lacking quantitative delay metrics, combined with our decision to 
restrict analyses to articles reporting ≥20 participants, inevitably 
narrowed the final pool but ensured methodological comparability 
and reduced heterogeneity.

Study screening

The initial search yielded 2,348 records. Titles and abstracts were 
reviewed and rated for relevance by two authors. Articles that were not 
relevant to the criteria for inclusion were not considered. The 
identified full-text articles were then screened and assessed for 
relevance to the study. Any disagreements between the reviewers were 
resolved through consensus or with the help of a third reviewer.
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Data extraction

Data from the included studies were extracted using a 
standardized form. Extracted data included the following:

 • Study characteristics: authors, year of publication, country, study 
design, and sample size.

 • Participant demographics: mean age at symptom onset and 
diagnosis, geographic region.

 • Diagnostic delays: total timeframe from symptom onset to 
diagnosis, delays at different stages (e.g., patient, provider, and 
system-related delays).

 • Factors contributing to delays: patient, provider, and system-
related barriers.

 • Reported outcomes: quality of life, symptom progression, and 
reproductive health impacts.

Quality assessment

The quality of the studies included was assessed using the 
Newcastle–Ottawa Scale (NOS) which is typically employed for 
observational studies. The NOS evaluates studies based on three 
domains: participation criteria, sample similarity, and evaluation of 
results. For each study, the quality of the methodological approach was 
measured on a scale of 1–9, with higher values meaning higher quality. 
In qualitative research, quality was determined by the measures that were 
already in place, namely credibility, transferability, and dependability. 
The results of the quality assessment are presented in Table 1.

Data synthesis

The extracted data were described both qualitatively and 
numerically. For meta-analysis, statistical software R (version 4.2.3)1 

1 The R Foundation for Statistical Computing

Development Team: R Development Core Team Website: https://www.r-

project.org/Version 4.2.3 Release Date: March 15, 2023. 

was used. The random effects model was used in the analysis to 
address the issue of heterogeneity across the studies. Diagnostic delay 
was expressed as pooled means and 95% CIs. Additional analyses were 
conducted by geographic region, study design, and 
diagnostic technique.

Interstudy heterogeneity was evaluated using the I2 statistic, where 
an I2 > 50% was considered substantial. Publication bias was assessed 
graphically using funnel plots and statistically using the Egger test. The 
study results were further evaluated using sensitivity analyses to assess 
the impact of excluding high-risk-of-bias studies or small sample sizes.

Results

After performing the exhaustive database search, 2,348 records 
were retrieved. After removing duplicates and applying the inclusion 
and exclusion criteria, 10 articles were considered for analysis in this 
systematic review and meta-analysis. The PRISMA flow diagram is 
illustrated in Figure 1, which describes the inclusion and exclusion 
criteria of the articles.

The quality of the included studies was evaluated using the NOS, 
a scale designed to assess the quality of observational studies based on 
selection, comparability, and outcome bias. All the studies were 
assessed on a 1–9 scale, where a higher value indicated a better quality 
of the study. The quality assessment of the included studies is 
presented in Table 1, where most included studies had moderate to 
high methodological quality with scores ranging between 6 and 9. 
Most of the variability in scores can be attributed to differences in 
sample size, study design, and the extent of reporting.

Study characteristics

The features of the studies included in the analysis are presented 
in Table  2. The studies were conducted in the United  States, the 
United Kingdom, the Netherlands, Austria, Germany, and Australia 
as the location of the studies with the publication dates spanning 
between 1996 and 2021. The types of studies employed in the analysis 
included cross-sectional questionnaire surveys, retrospective and 
qualitative interview-based studies, with 20–638 patients involved in 
the studies. The target populations were mainly women of childbearing 

TABLE 1 Quality assessment of the included studies using NOS.

Study ID Selection (4 points) Comparability (2 points) Outcome (3 points) Total NOS 
score

Hadfield et al. (29) ★★★ ★ ★★ 6

van der Zanden et al. (27) ★★★★ ★★ ★★★ 9

Ballard et al. (23) ★★★ ★ ★★ 6

Staal et al. (24) ★★★ ★★ ★★★ 8

Ghai et al. (28) ★★★★ ★★ ★★★ 9

van der Zanden et al. (26) ★★★★ ★★ ★★ 8

van der Zanden et al. (33) ★★★★ ★ ★★ 7

Hudelist et al. (22) ★★★★ ★★ ★★★ 9

Seear (21) ★★★ ★ ★★ 6

Soliman et al. (25) ★★★★ ★★ ★★★ 9
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age, and the mean age of symptom onset ranged from 18 to 23 years, 
whereas the mean age of diagnosis ranged from 27 to 33 years. The 
identified factors include patient, provider, and system related to 
diagnostic delays, time to diagnosis, and the effects of delays on 
patients’ quality of life.

Diagnostic delays and contributing factors

The evaluation of diagnostic delay revealed that diagnosis of 
endometriosis was significantly delayed in all the studies included in 
the review, with the diagnostic time in the most recent studies 

averaging 4.4 years and the median diagnostic time in the earlier 
studies exceeding 10 years. These delays were due to patient, provider, 
and system factors. Patient factors included symptom reporting such 
as menstrual pain, social culture that attached negative connotations 
to menstruation, and delay in treatment seeking. For instance, Seear 
(21) indicated that menstrual stigma hinders early disclosure while 
Hudelist et  al. (22) pointed out that maternal attitudes toward 
menstruation affect symptom normalization, resulting in delays of 
more than 14 years. Figure 2 represents the Impact of diagnostic delay 
on the severity of symptoms.

Provider-related factors were equally important, with many 
studies describing general practitioners’ (GPs’) misdiagnosis and 
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FIGURE 1

PRISMA flow diagram of included studies.
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TABLE 2 Study characteristics of the included studies.

Study title Authors Year Country/
region

study design Sample 
size

Population 
characteristics

Setting Patient-
related 
factors

Provider-
related 
factors

System-
related 
factors

Delay in the 

diagnosis of 

endometriosis: A 

survey of women 

from the USA and 

UK

Hadfield et al. (29) 1996 USA, UK
Cross-sectional 

survey
218

Mean age at symptom 

onset: 22.39 years; 

Mean age at diagnosis: 

31.80 years

Self-help groups 

and hospital 

records

Normalization of 

symptoms; 

prolonged pain 

tolerance

Diagnostic 

reliance on 

laparoscopy; 

misdiagnosis

Longer delays in 

the USA due to 

healthcare system 

differences

Strengths and 

weaknesses in the 

diagnostic process 

of endometriosis

van der Zanden 

et al. (27)
2021 Netherlands

Qualitative focus 

group study
23

Age range: 29–

45 years; Mean age: 

33.9 years

National focus 

groups

Normalization of 

symptoms; family 

influence

Lack of GP 

knowledge, 

misdiagnosis, 

inadequate 

acknowledgment 

of symptoms

Limited referral 

pathways; 

inconsistent 

specialist expertise

Women’s 

experiences of 

reaching a 

diagnosis of 

endometriosis

Ballard et al. (23) 2006 UK
Interview-based 

qualitative study
32

Age range: 16–

47 years; Median age: 

32 years

Pelvic pain clinic 

in Southeast 

England

Symptoms 

normalized; 

embarrassment in 

disclosing pain

Pain dismissed by 

GPs; hormonal 

suppression 

prescribed; 

diagnostic reliance 

on ultrasounds

Long waiting times 

between primary 

and secondary 

care

Diagnostic Delay 

of Endometriosis 

in the Netherlands

Staal et al. (24) 2016 Netherlands
Retrospective 

study
93

Median age at 

symptom onset: 

20 years; Median age at 

diagnosis: 31 years

Multidisciplinary 

endometriosis 

team

Mild symptom 

presentation; 

normalization of 

menstrual pain

GP delays due to 

symptom 

misattribution 

(IBS or stress); 

over-reliance on 

contraceptives

Gatekeeping role 

of GPs; healthcare 

barriers

Diagnostic Delay 

for Superficial and 

Deep 

Endometriosis in 

the UK

Ghai et al. (28) 2020 UK

Retrospective 

cross-sectional 

study

101

Median age at 

symptom onset: 

20 years; Median age at 

diagnosis: 31 years

Tertiary referral 

center

Adolescent 

presentations 

increase delays; 

normalization of 

pain

Dismissive GP and 

gynecologist 

attitudes; symptom 

misattribution

Public awareness 

low; referral delays

Gynecologists’ 

View on 

Diagnostic Delay 

in the Netherlands

van der Zanden 

et al. (26)
2018 Netherlands

Cross-sectional 

questionnaire 

study

67 hospitals

Participants included 

gynecologists from 

academic and 

community hospitals

Nationwide study

Patient symptoms 

trivialized; vague 

presentations

Limited GP 

knowledge; 

symptom 

misattribution; 

inconsistent 

referral practices

Late referrals by 

GPs; limited 

collaboration 

between specialties

(Continued)
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TABLE 2 (Continued)

Study title Authors Year Country/
region

study design Sample 
size

Population 
characteristics

Setting Patient-
related 
factors

Provider-
related 
factors

System-
related 
factors

Barriers and 

Facilitators to 

Timely Diagnosis 

in Primary Care

van der Zanden 

et al. (33)
2020 Netherlands

Qualitative focus 

group study
43 GPs

GPs with varying levels 

of experience
Medical offices

Perception of 

symptoms as 

somatization; 

cultural differences

Limited GP 

knowledge; poor 

guideline 

adherence; 

misdiagnosis

Lack of 

interdisciplinary 

collaboration

Diagnostic Delay 

in Austria and 

Germany

Hudelist et al. (22) 2012 Austria, Germany
Multicenter cross-

sectional study
171

Mean age at symptom 

onset: 21.2 years; Mean 

age at diagnosis: 

32 years

Tertiary referral 

centers

Normalization of 

menstrual pain; 

maternal attitudes

Misdiagnosis (IBS, 

stress-related 

pain); limited 

transvaginal 

ultrasound use

Access barriers; 

delayed specialist 

availability

Etiquette of 

Endometriosis: 

Stigma and 

Concealment

Seear (21) 2009 Australia

Qualitative 

interview-based 

study

20

Mean age at symptom 

onset: 18 years; Mean 

age at diagnosis: 

27 years

Community-based
Menstrual stigma 

and concealment

Symptom 

normalization by 

doctors; dismissal 

by providers

Social stigma 

inhibited symptom 

disclosure

Factors Associated 

with Time to 

Endometriosis 

Diagnosis in the 

US

Soliman et al. (25) 2017 USA
Cross-sectional 

online survey
638

Mean age at symptom 

onset: 23.2 years; Mean 

age at diagnosis: 

27.5 years

Nationwide survey

Symptom 

normalization; 

younger age linked 

to longer delays

Non-specialists 

caused delays; 

obstetrics/

gynecology (OB/

GYN) associated 

with shorter 

diagnosis timelines

Geographic 

disparities; 

insurance type had 

limited effect

To enhance readability, diagnostic-process metrics (consultation counts, imaging modality, step-specific delays) have been relocated to Supplementary Table S1.
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dismissal of symptoms by non-specialists. Ballard et al. (23) and Staal 
et al. (24) noted that GPs tend to dismiss symptoms as IBS or stress-
related pelvic pain, thereby not referring to specialists. In the same 
way, Soliman et  al. (25) showed that consulting an obstetrician/
gynecologist (OB/GYN) reduced diagnostic delay when compared to 
consulting non-specialists, further emphasizing the value of 
specialist involvement.

Other systemic factors were also found to have influenced 
diagnostic delays. Research also from the Netherlands (24, 26) pointed 
out that GPs acted as gatekeepers within the healthcare systems, which 
led to the delayed access to specialists. Moreover, Ghai et al. (28) 
pointed out that the public awareness and the referral system in the 
United  Kingdom are not satisfactory, which leads to the delayed 
diagnosis of up to 11 years for DIE. Figure 3 represents the factors 
contributing to the delayed diagnosis.

Impacts of diagnostic delays

The delays in diagnosing endometriosis were found to 
be significantly correlated with negative effects on the physical as 
well as mental well-being of the patients (Figure 4). Hudelist et al. 
(22) and Soliman et  al. (25) established that delays resulted in 
worsening of symptoms, higher levels of treatment intervention, and 
reduced quality of life. Internal outcomes that have been highlighted 

in the findings are frustration, stress, and impaired self-image. For 
example, van der Zanden et al. (27) found that participants identified 
feelings of invalidation and hopelessness because of 
delayed diagnosis.

Fertility outcomes were another significant aspect that was 
affected by the delays in diagnostics. According to the study conducted 
by Ghai et al. (28), female patients with rectovaginal disease who were 
diagnosed later had more issues with infertility than patients with 
superficial endometriosis. Such findings highlight the importance of 
early diagnosis to prevent potential chronic health and 
reproductive consequences.

Variations by geography and study design

The duration taken to arrive at the final diagnosis also differed in 
the studies depending on the geographical region. The time interval 
between symptom onset and diagnosis was shorter in the US women 
(25) 4.4 years (mean) as compared to Austria and Germany (22) 
10.4 years (median) and the UK (29) 9.41 years (mean). These 
distinctions may be attributed to disparities in access to healthcare, 
community awareness, and the availability of diagnostic equipment.

The study designs also affected the reported diagnostic delays. 
Cross-sectional and qualitative studies provided a broader context of 
patient and provider experiences; however, the sample size was 

FIGURE 2

Impact of symptom severity on diagnostic delays. This box-and-whisker plot shows the relationship between symptom severity (mild, moderate, and 
severe) and median diagnostic delays (in years). The interquartile range (IQR) is represented with whiskers, and individual medians are annotated for 
clarity. Severe symptoms are associated with the most extended delays.
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FIGURE 3

Contributors to diagnostic delays in endometriosis. This stacked bar chart represents the relative contributions of patient-related, provider-related, and 
system-related factors to diagnostic delays across the 10 included studies. Each study is identified by its author citation, and the chart visualizes the 
proportional impact of each factor.

FIGURE 4

Impact of diagnostic delays on outcomes. This grouped bar chart compares the effects of low, moderate, and high diagnostic delays on various 
outcomes, including quality of life, symptom severity, fertility impact, and psychological stress. Longer diagnostic delays are associated with more 
severe impacts across all outcomes, particularly psychological stress and symptom severity.

https://doi.org/10.3389/fmed.2025.1576490
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Li et al. 10.3389/fmed.2025.1576490

Frontiers in Medicine 09 frontiersin.org

limited. Retrospective studies reported longer waiting times, which 
may be attributed to recall bias.

Time was another contributing factor in the delay of diagnosis. 
Figure 5 illustrates the trend graph illustrating diagnostic delays over 
time, featuring a clear line graph for mean delays and a shaded area 
representing the 95% CI.

Data synthesis

The meta-analysis revealed significant findings regarding the 
factors contributing to diagnostic delays in endometriosis. Patient-
related factors, provider-related factors, and system-related factors 
were each assessed for their influence on diagnostic timelines, with 
standardized mean differences (SMD) calculated for each subgroup. 
Statistical heterogeneity was examined using the I2 statistic, and 
random-effects models were applied to account for between-
study variability.

Patient-related factors

Patient-related factors, including symptom normalization, cultural 
and familial perceptions, and delays in seeking medical attention, were 
found to have a significant overall effect on diagnostic delays. The pooled 
SMD for these factors was 1.94 (95% CI: 1.62–2.27, p < 0.001), indicating 
a large effect size. Subgroup analyses revealed the highest effect for delays 
related to seeking medical attention, with an SMD of 2.14 (95% CI: 1.36–
2.92), followed by cultural and familial perceptions (SMD: 1.83, 95% CI: 
1.46–2.19). Symptom normalization demonstrated a moderate effect size 

(SMD: 1.86, 95% CI: 1.08–2.64). Heterogeneity was moderate overall 
(I2 = 31%), suggesting some variability across studies. These findings 
highlight the critical need for increased patient education and support to 
mitigate the normalization and stigma surrounding menstrual symptoms 
(Figure 6).

Provider-related factors

Provider-related factors, including misdiagnosis or symptom 
dismissal and reliance on non-specific diagnostics, were also 
associated with significant diagnostic delays. The pooled SMD 
for these factors was 2.00 (95% CI: 1.72–2.28, p < 0.001). 
Subgroup analyses revealed slightly higher delays associated with 
diagnostics reliance (SMD: 1.96, 95% CI: 1.18–2.74) compared 
to misdiagnosis (SMD: 2.06, 95% CI: 1.71–2.41). Heterogeneity 
for provider-related factors was low (I2 = 3%), reflecting 
consistency across studies. These findings underscore the 
importance of improved provider education and diagnostic tools 
to minimize reliance on inaccurate symptom attributions 
(Figure 7).

Funnel plot analysis

The funnel plot of all the included studies showed that the points 
were symmetrically distributed around the estimate of the pooled 
effect size, indicating no indication of publication bias. Egger’s 
regression test for asymmetry confirmed this result, with a 
non-significant p-value (p = 0.57). The red dashed line represents the 

FIGURE 5

Trends in diagnostic delays over time. This line graph illustrates the mean diagnostic delays (in years) across three time periods (1990–2000, 2001–
2010, and 2011–2020). Shaded areas represent the 95% confidence intervals, with annotations indicating the mean delay for each period. A downward 
trend over time highlights gradual improvements in diagnostic efficiency.

https://doi.org/10.3389/fmed.2025.1576490
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Li et al. 10.3389/fmed.2025.1576490

Frontiers in Medicine 10 frontiersin.org

overall pooled effect, and the distribution of studies suggests that the 
results are robust and not influenced by small-study effects (Figure 8).

Discussion

The systematic review and meta-analysis of the endometriosis 
diagnostic delay demonstrates that the diagnosis and treatment of such 
illness is a lengthy process, and is associated with numerous factors, which 
impact the lives of millions of women worldwide. However, even in the 
current century, with increased awareness of the disease and medical 
advancements, significant delays are observed, and diagnosis times vary 
between 4.4 years and more than 10 years in the studies under review. The 
conclusions drawn have highlighted the need for structural interventions 
in healthcare organizations, patient awareness, and diagnostic procedures 
to address these delays.

Delays in diagnosis: a persistent problem

The diagnostic delays described in this review are not surprising, as 
the literature has long documented the difficulties in early endometriosis 
diagnosis for decades. Thus, cultural acceptance of menstrual pain by the 

patients and the providers was another dominant pattern found in the 
studies such as Seear (21) and Hudelist et  al. (22). Lack of patient 
education and cultural taboo regarding the female reproductive system 
also contributed to the delay in seeking medical attention among such 
patients. This study highlights the importance of social cognition and 
education in reducing the time to diagnosis.

Another vital cause was provider-related factors. Ballard et al. (23) and 
Staal et al. (24) showed that general practitioners and other non-specialists 
frequently either denied or explained away symptoms. Symptoms of IBS, 
chronic appendicitis, or some forms of psychological disorders were often 
misinterpreted, leading to either a too-long diagnostic process or 
unwarranted treatments and further suffering. In the study by Soliman 
et al. (25), the involvement of OB/GYN consultants was highlighted as it 
added value to the case and resulted in shorter diagnosis times. The results 
of this study suggest that increasing the awareness of primary care 
providers concerning the symptoms of endometriosis and their capacity 
to recognize them can considerably reduce the time to diagnosis.

Limitations and strengths

A further limitation is that four of the 10 studies predate 2010. 
Nevertheless, sensitivity analyses excluding these studies yielded 

FIGURE 6

Forest plot for patient-related factors contributing to diagnostic delays in endometriosis. This plot illustrates the pooled effect sizes (SMDs) for 
subgroups including symptom normalization, cultural and familial perceptions, and delays in seeking medical attention. Random-effects models were 
employed, with moderate heterogeneity observed (I2 = 31%).
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effect sizes within the original 95% CI, suggesting that the core 
barriers—symptom normalization, misdiagnosis, and gate-keeping—
remain operative in today’s clinical environment. Another limitation 
is the relatively small number of included studies despite a 
comprehensive search strategy. The stringent inclusion criteria, 

focusing on quantitative assessments of diagnostic delays, limited the 
pool of eligible studies but ensured methodological rigor in 
the analysis.

The strengths of this systematic review include its 
comprehensive approach to categorizing contributing factors into 

FIGURE 7

Forest plot for provider-related factors contributing to diagnostic delays in endometriosis. The plot displays pooled effect sizes for misdiagnosis and 
reliance on non-specific diagnostics. The random-effects model demonstrated low heterogeneity (I2 = 3%), indicating consistency in the findings.

FIGURE 8

Funnel plot for diagnostic delays in endometriosis meta-analysis. The plot shows the distribution of effect sizes and standard errors for all included 
studies, centered around the pooled effect size. The red dashed line represents the overall pooled effect, and the symmetric distribution indicates no 
significant publication bias.
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patient, provider, and system-related domains, which provides a 
nuanced understanding of where interventions might be  most 
effective. The use of standardized mean differences allowed for 
meaningful comparisons across diverse study designs 
and populations.

Comparisons with recent work

Our findings on diagnostic delays should be considered in the 
context of recent advances in treatment approaches for endometriosis. 
The feasibility of advanced minimally invasive surgical techniques for 
treating deep endometriosis using new robotic systems has been 
demonstrated, highlighting the importance of timely diagnosis in 
leading to effective therapeutic interventions (30). Their case series 
reported significant symptom improvement following surgery, with 
mean dysmenorrhea scores decreasing from 9.50 to 1.7 (p = 0.001) 
and chronic pelvic pain from 8.8 to 3.20 (p = 0.001) after 
surgical intervention.

In a comprehensive meta-analysis comparing robotic-assisted 
versus conventional laparoscopic surgery for deep endometriosis 
across 14 studies including 2,709 patients, no significant differences in 
complication rates between the approaches were found. However, the 
potential benefits of integrating robotic platforms with new diagnostic 
technologies were emphasized (31, 32). These innovations in 
treatment underscore the importance of minimizing diagnostic 
delays, as patients can only benefit from these advanced therapeutic 
options after receiving a definitive diagnosis. Additionally, the ongoing 
evolution of surgical techniques, such as the en-block butterfly 
excision for posterior compartment deep endometriosis, as 
described in a video article, further emphasizes the critical need for 
timely diagnosis (30). These advanced surgical approaches become 
viable options only after patients have navigated the often-lengthy 
diagnostic journey described in our review. The integration of 
improved diagnostic pathways with these evolving treatment 
modalities represents a promising direction for comprehensive 
endometriosis care (34, 35).

Systemic barriers and geographic variations

Healthcare structures, including access to services, networking, 
and interdisciplinary care coordination, were other organizational 
factors that contributed to diagnostic inertia. Two research studies 
conducted in the Netherlands (24, 26) highlighted that such a 
gatekeeping role of GPs played a part in the construction of 
barriers to specialist care. Similarly, Ghai et al. (28) and Hadfield 
et al. (29) found that the time taken was longer in countries with 
a more fragmented or less accessible healthcare system, like the 
USA and UK. They suggest that the process of information 
exchange between the referrer and the patient should be made 
more efficient and the lines of care coordination should 
be tightened.

Other factors that could lead to regional differences in the time 
it takes to diagnose include variations in health facilities and public 
information. While the United States reported a smaller waiting 
time of less than 1 year (25), probably due to easy access to OB/
GYNs and better diagnostic facilities, other European countries 

like Austria and Germany (22) had a median delay of more than 
10 years. This disparity suggests that the distribution of healthcare 
resources than their availability, could be  the key driver of 
diagnosing productivity.

Notably, our review identified a significant gap in data from 
low-and middle-income countries (LMICs), where resource 
constraints and cultural factors may further exacerbate diagnostic 
delays. This underscores the need for context-specific interventions 
that address both healthcare system capacity and cultural factors that 
may differ substantially from those in high-income settings.

Implications for patient outcomes

The delays in diagnosis have drastic effects on disease 
progression, the quality of life for patients, and their reproductive 
capabilities. van Laarhoven et al. (36) review and Hudelist et al.’s 
(22) and Ghai et al.’s (28) meta-analyses indicated that diagnostic 
delays were associated with higher symptom severity and lower 
quality of life. These outcomes are quite worrisome, especially given 
that early intervention can ease symptoms and enhance future 
health. Other psychological effects such as frustration, hopelessness, 
and poor self-image were also reported by van der Zanden et al. 
(27) and Ballard et al. (23) on delayed diagnosis.

Another important facet that is affected by diagnostic delays is 
fertility outcomes. Ghai et  al. (28) revealed that women with 
rectovaginal endometriosis had significantly higher rates of fertility 
impairment compared to those with superficial endometriosis. 
Consequently, it is critical to identify the connection between delayed 
diagnosis and reproductive outcomes so that fertility can be protected 
and complications avoided in the future.

Role of diagnostic methods

The review also discusses the changes in diagnostic methods and 
their impact on diagnostic time. The conventional approach, based on 
laparoscopic surgery, which is the best practice, took longer time as 
highlighted in Hudelist et al. (22). However, Soliman et al. (25) note 
that the utilization of transvaginal ultrasound and Magnetic resonance 
imaging (MRI) in diagnosing epithelial ovarian cancer (EOC) has 
reduced the time it takes to diagnose the disease in the recent past. 
This shift requires the use of modern imaging modalities and 
evidence-based interventions in practice to expedite diagnosis while 
maintaining efficiency.

Recommendations for reducing delays

To address the issue of the delay in endometriosis diagnosis and its 
chronic nature, there is a need to develop an intervention that will involve 
everyone in the system. First, it is possible to launch information and 
awareness campaigns targeting adolescents, young women, and their 
families with the purpose of demystifying the concept of menstruation 
and encouraging them to seek help earlier. Other works, including those 
by Seear (21) and Soliman et  al. (25) suggest that prejudice should 
be  eradicated, and people should be  made aware of the symptoms 
of endometriosis.
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Second, there is a need to enhance the provider education. The 
educational interventions aimed at GPs and non-specialists should 
focus on raising awareness of the symptoms of endometriosis, the 
possibility of differentiating it from other pathologies, and the 
importance of referral. The referral criteria and diagnostic pathways 
should also be part of the guidelines to primary care providers as 
suggested by Staal et al. (24) and van der Zanden et al. (26).

Third, there is need for system improvements in the patient referral 
process and improving the existing relations between the departments. 
The increase of OB/GYN specialists in primary care networks and the 
creation of full-service care teams may help enhance diagnostic accuracy 
and reduce the time to detection. However, it is also possible that 
optimizing the application of general diagnostic protocols and the 
availability of non-invasive diagnostic aids could improve the 
diagnostic phase.

Future directions

Next-generation diagnostic pathways will likely harness (i) 
machine-learning classifiers that integrate electronic-health-record 
metadata with laparoscopic imaging, (ii) circulating microRNA or 
cell-free DNA (cfDNA) panels as non-invasive biomarkers, and (iii) 
polygenic-risk–based screening algorithms. Early work combining 
deep convolutional networks with multispectral laparoscopy has 
achieved area under the curves (AUCs) > 0.90 in differentiating deep-
infiltrating endometriosis. Large multiomic consortia and federated 
learning pipelines could further shorten the diagnostic interval while 
preserving patient privacy.

Further studies are also needed regarding the antecedents of 
diagnostic delay and the effectiveness of strategies aimed at addressing 
it, such as health promotion campaigns and clinical continuing 
medical education programs. Finally, the development of algorithms 
that can aid in identifying high-risk patients and thereby prioritize 
diagnostic assessments may improve the results.

Conclusion

This systematic review and meta-analysis reveal various factors 
that contribute to diagnostic delays for endometriosis and the negative 
outcomes that follow. Reducing such delays requires multistakeholder 
efforts that include patient education, clinician training, and policy 
adjustments. To this end, the application of these strategies will assist 
the healthcare systems in diagnosing women with endometriosis at an 
early stage and alleviating the suffering of these women by reducing 
the impact of this severe disease on their lives.

Data availability statement

The original contributions presented in the study are included in 
the article/Supplementary material, further inquiries can be directed 
to the corresponding author.

Author contributions

WL: Formal analysis, Methodology, Writing  – original draft, 
Writing – review & editing. HF: Conceptualization, Visualization, 
Writing – original draft. QY: Software, Writing – review & editing.

Funding

The author(s) declare that no financial support was received for 
the research and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Generative AI statement

The authors declare that no Gen AI was used in the creation of 
this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fmed.2025.1576490/
full#supplementary-material

References
 1. Kajiyama H, Suzuki S, Yoshihara M, Tamauchi S, Yoshikawa N, Niimi K, et al. 

Endometriosis and cancer. Free Radic Biol Med. (2019) 133:186–92. doi: 
10.1016/j.freeradbiomed.2018.12.015

 2. Ellis K8, Munro D, Clarke J. Endometriosis is undervalued: a call to action. Front 
Global Women Health. (2022) 3:902371. doi: 10.3389/fgwh.2022.902371

 3. Sapalidis K, Machairiotis N, Zarogoulidis P, Vasilakaki S, Sardeli C, Koimtzis G, 
et al. Genes' interactions: a major contributor to the malignant transformation of 
endometriosis. Int J Mol Sci. (2019) 20:1842. doi: 10.3390/ijms20081842

 4. Habiba M, Pluchino N, Petignat P, Bianchi P, Brosens IA, Benagiano G. 
Adenomyosis and endometrial cancer: literature review. Gynecol Obstet Investig. (2018) 
83:313–28. doi: 10.1159/000487320

 5. Katoh M. Cardio-mi RNAs and onco-miRNAs: circulating miRNA-based 
diagnostics for non-cancerous and cancerous diseases. Front Cell Dev Biol. (2014) 2:61. 
doi: 10.3389/fcell.2014.00061

 6. Kho PF, Mortlock S, Yang J, Digna R, Nyegaard M, Low S-K, et al. Genetic analyses 
of gynecological disease identify genetic relationships between uterine fibroids and 

https://doi.org/10.3389/fmed.2025.1576490
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fmed.2025.1576490/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fmed.2025.1576490/full#supplementary-material
https://doi.org/10.1016/j.freeradbiomed.2018.12.015
https://doi.org/10.3389/fgwh.2022.902371
https://doi.org/10.3390/ijms20081842
https://doi.org/10.1159/000487320
https://doi.org/10.3389/fcell.2014.00061


Li et al. 10.3389/fmed.2025.1576490

Frontiers in Medicine 14 frontiersin.org

endometrial cancer, and a novel endometrial cancer genetic risk region at the WNT4 
1p36. 12 locus. Hum Genet. (2021) 140:1353–65. doi: 10.1007/s00439-021-02312-0

 7. Lupini L, Scutiero G, Iannone P, Martinello R, Bassi C, Ravaioli N, et al. Molecular 
biomarkers predicting early development of endometrial carcinoma: a pilot study. Eur 
J Cancer Care. (2019) 28:e13137. doi: 10.1111/ecc.13137

 8. Urick ME, Bell DW. Clinical actionability of molecular targets in endometrial 
cancer. Nat Rev Cancer. (2019) 19:510–21. doi: 10.1038/s41568-019-0177-x

 9. Wong JY, Huggins GS, Debidda M, Munshi NC, De Vivo I. Dichloroacetate induces 
apoptosis in endometrial cancer cells. Gynecol Oncol. (2008) 109:394–402. doi: 
10.1016/j.ygyno.2008.01.038

 10. Van Sinderen M, Griffiths M, Menkhorst E, Niven K, Dimitriadis E. Restoration 
of microRNA-29c in type I  endometrioid cancer reduced endometrial cancer cell 
growth. Oncol Lett. (2019) 18:2684–93. doi: 10.3892/ol.2019.10588

 11. Denny E. Women's experience of endometriosis. J Adv Nurs. (2004) 46:641–8. doi: 
10.1111/j.1365-2648.2004.03055.x

 12. Mińko A, Turoń-Skrzypińska A, Rył A, Bargiel P, Hilicka Z, Michalczyk K, et al. 
Endometriosis—a multifaceted problem of a modern woman. Int J Environ Res Public 
Health. (2021) 18:8177. doi: 10.3390/ijerph18158177

 13. Parazzini F, Esposito G, Tozzi L, Noli S, Bianchi S. Epidemiology of endometriosis 
and its comorbidities. Eur J Obstet Gynecol Reprod Biol. (2017) 209:3–7. doi: 
10.1016/j.ejogrb.2016.04.021

 14. Agarwal SK, Chapron C, Giudice LC, Laufer MR, Leyland N, Missmer SA, et al. 
Clinical diagnosis of endometriosis: a call to action. Am J Obstet Gynecol. (2019) 
220:354.e1. doi: 10.1016/j.ajog.2018.12.039

 15. Missmer SA, Tu FF, Agarwal SK, Chapron C, Soliman AM, Chiuve S, et al. Impact 
of endometriosis on life-course potential: a narrative review. Int J Gen Med. (2021) 
14:9–25. doi: 10.2147/IJGM.S261139

 16. Shigesi N, Kvaskoff M, Kirtley S, Feng Q, Fang H, Knight JC, et al. The association 
between endometriosis and autoimmune diseases: a systematic review and meta-
analysis. Hum Reprod Update. (2019) 25:486–503. doi: 10.1093/humupd/dmz014

 17. Acién P, Velasco I. Endometriosis: a disease that remains enigmatic. Int Sch Res 
Notices. (2013) 2013:242149. doi: 10.1155/2013/242149

 18. Zhao H., Li C., Zhu W., Yu M., Huang B., Wang X., et al. (2021). Bioinspired long-
wavelength excitable near-infrared AIE dots for endometriosis targeting and image-
guided surgery. 17:2101798. doi: 10.1002/smll.202101798

 19. Gressel GM, Frimer M, Zolnik CP, Usyk M, Miller DT, Miller EM, et al. 
Characterization of the cervicovaginal, endometrial and anorectal microbiota and 
mycobiota of post-menopausal women with endometrioid and serous endometrial 
cancers. Cancer Res. (2018) 78:5143–3. doi: 10.1158/1538-7445.AM2018-5143

 20. Paul J, Bhatia R. Elagolix sodium: novel GnRH antagonist for the treatment of 
endometriosis. J Clin Anesthes Res. (2021) 2:1–6. doi: 10.36959/963/535

 21. Seear K. The etiquette of endometriosis: stigmatisation, menstrual 
concealment and the diagnostic delay. Soc Sci Med. (2009) 69:1220–7. doi: 
10.1016/j.socscimed.2009.07.023

 22. Hudelist G, Fritzer N, Thomas A, Niehues C, Oppelt P, Haas D, et al. Diagnostic 
delay for endometriosis in Austria and Germany: causes and possible consequences. 
Hum Reprod. (2012) 27:3412–6. doi: 10.1093/humrep/des316

 23. Ballard K, Lowton K, Wright J. What's the delay? A qualitative study of women's 
experiences of reaching a diagnosis of endometriosis. Fertil Steril. (2006) 86:1296–301. 
doi: 10.1016/j.fertnstert.2006.04.054

 24. Staal A, Van Der Zanden M, Nap A. Diagnostic delay of endometriosis in the 
Netherlands. Gynecol Obstet Investig. (2016) 81:321–4. doi: 10.1159/000441911

 25. Soliman AM, Fuldeore M, Snabes MC. Factors associated with time to 
endometriosis diagnosis in the United States. J Women's Health. (2017) 26:788–97. doi: 
10.1089/jwh.2016.6003

 26. Van Der Zanden M, Arens M, Braat D, Nelen W, Nap A. Gynaecologists' view 
on diagnostic delay and care performance in endometriosis in the Netherlands. 
Reprod Biomed Online. (2018) 37:761–8. doi: 10.1016/j.rbmo.2018.09.006

 27. van der Zanden M, de Kok L, Nelen WL, Braat DD, Nap AW. Strengths and 
weaknesses in the diagnostic process of endometriosis from the patients' perspective: a 
focus group study. Diagnosi. (2021) 8:333–9. doi: 10.1515/dx-2021-0043

 28. Ghai V, Jan H, Shakir F, Haines P, Kent A. Diagnostic delay for superficial and deep 
endometriosis in the United  Kingdom. J Obstet Gynaecol. (2020) 40:83–9. doi: 
10.1080/01443615.2019.1603217

 29. Hadfield R, Mardon H, Barlow D, Kennedy S. Delay in the diagnosis of 
endometriosis: a survey of women from the USA and the UK. Hum Reprod. (1996) 
11:878–80. doi: 10.1093/oxfordjournals.humrep.a019270

 30. Pavone M, Goglia M, Campolo F, Scambia G, Ianieri MM. En-block butterfly 
excision of posterior compartment deep endometriosis: the first experience with the new 
surgical robot Hugo™ RAS. Facts Views Vis Obgyn. (2023) 15:359–62. doi: 
10.52054/FVVO.14.5.104

 31. Pavone M, Seeliger B, Alesi MV, Goglia M, Marescaux J, Scambia G, et al. Initial 
experience of robotically assisted endometriosis surgery with a novel robotic system: first case 
series in a tertiary care center. Updat Surg. (2024) 76:271–7. doi: 10.1007/s13304-023-01724-z

 32. Pavone M, Baroni A, Campolo F, Goglia M, Raimondo D, Carcagnì A, et al. Robotic 
assisted versus laparoscopic surgery for deep endometriosis: a meta-analysis of current 
evidence. J Robot Surg. (2024) 18:212. doi: 10.1007/s11701-024-01954-2

 33. Van Der Zanden M, Teunissen DA, Van Der Woord IW, Braat DD, Nelen WL, Nap AW. 
Barriers and facilitators to the timely diagnosis of endometriosis in primary care in the 
Netherlands. Fam Pract. (2020) 37:131–6. doi: 10.1093/fampra/cmz041

 34. Chen BJ, Byrne FL, Takenaka K, Modesitt SC, Olzomer EM, Mills JD, et al. 
Transcriptome landscape of long intergenic non-coding RNAs in endometrial cancer. 
Gynecol Oncol. (2017) 147:654–62. doi: 10.1016/j.ygyno.2017.10.006

 35. Cromeens M. G. (2021). Endometriosis diagnosis pathways and disability 
considerations.

 36. van Laarhoven A, Dian S, Aguirre-Gamboa R, Avila-Pacheco J, Ricaño-Ponce 
I, Ruesen C, et al. Cerebral tryptophan metabolism and outcome of tuberculous 
meningitis: an observational cohort study. Lancet Infect Dis, 18:526–535. doi: 
10.1016/S1473-3099(18)30053-7

https://doi.org/10.3389/fmed.2025.1576490
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1007/s00439-021-02312-0
https://doi.org/10.1111/ecc.13137
https://doi.org/10.1038/s41568-019-0177-x
https://doi.org/10.1016/j.ygyno.2008.01.038
https://doi.org/10.3892/ol.2019.10588
https://doi.org/10.1111/j.1365-2648.2004.03055.x
https://doi.org/10.3390/ijerph18158177
https://doi.org/10.1016/j.ejogrb.2016.04.021
https://doi.org/10.1016/j.ajog.2018.12.039
https://doi.org/10.2147/IJGM.S261139
https://doi.org/10.1093/humupd/dmz014
https://doi.org/10.1155/2013/242149
https://doi.org/10.1002/smll.202101798
https://doi.org/10.1158/1538-7445.AM2018-5143
https://doi.org/10.36959/963/535
https://doi.org/10.1016/j.socscimed.2009.07.023
https://doi.org/10.1093/humrep/des316
https://doi.org/10.1016/j.fertnstert.2006.04.054
https://doi.org/10.1159/000441911
https://doi.org/10.1089/jwh.2016.6003
https://doi.org/10.1016/j.rbmo.2018.09.006
https://doi.org/10.1515/dx-2021-0043
https://doi.org/10.1080/01443615.2019.1603217
https://doi.org/10.1093/oxfordjournals.humrep.a019270
https://doi.org/10.52054/FVVO.14.5.104
https://doi.org/10.1007/s13304-023-01724-z
https://doi.org/10.1007/s11701-024-01954-2
https://doi.org/10.1093/fampra/cmz041
https://doi.org/10.1016/j.ygyno.2017.10.006
https://doi.org/10.1016/S1473-3099(18)30053-7

	Factors contributing to the delayed diagnosis of endometriosis—a systematic review and meta-analysis
	Introduction
	Methodology
	Search strategy
	Inclusion and exclusion criteria
	Inclusion criteria
	Exclusion criteria
	Study screening
	Data extraction
	Quality assessment
	Data synthesis

	Results
	Study characteristics
	Diagnostic delays and contributing factors
	Impacts of diagnostic delays
	Variations by geography and study design
	Data synthesis
	Patient-related factors
	Provider-related factors
	Funnel plot analysis

	Discussion
	Delays in diagnosis: a persistent problem
	Limitations and strengths
	Comparisons with recent work
	Systemic barriers and geographic variations
	Implications for patient outcomes
	Role of diagnostic methods
	Recommendations for reducing delays
	Future directions

	Conclusion

	References

