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Abstract

Introduction Eating disorders (EDs) substantially impair physical health, psychological well-being, and social
functioning. Shorter untreated illness duration has been proposed to be associated with better outcomes, though
evidence for this relationship remains mixed. Nonetheless, delays in accessing treatment remain common and
contribute to prolonged suffering and risk of lasting harm. This study aimed to estimate the duration of untreated
eating disorder (DUED) and examine potential moderators.

Methods A PRISMA 2020-compliant systematic review and meta-analysis was conducted. Searches were performed
from inception to March 2026 in PubMed, Embase, PsycINFO, and CINAHL. Random-effects models were used to
estimate pooled DUED of available studies, with subgroup and meta-regression analyses to explore moderators. Study
quality and risk of bias were assessed using National Institutes of Health (NIH) tools.

Results Of 2,776 records identified, 29 studies (n=17,433) were included. The pooled DUED of available studies was
21.9 months (95% Cl 18.0-25.8), with substantial heterogeneity (P=99.7%). In subgroup analyses, DUED was longer
in bulimia nervosa than anorexia nervosa (41.5 vs. 19.9 months). Meta-regression identified mean age as a significant
moderator (3=1.91,95% Cl 1.1 to 2.7, p<0.001), indicating longer delays in older individuals. DUED also differed
across country, continent, age group, and study design, while decade subgroup estimates were lower in studies from
the 2020s than the 2010s.

Conclusion Individuals with EDs experience substantial delays before accessing treatment, with untreated illness
exceeding 20 months on average. Older age was associated with longer DUED, suggesting potential gaps in
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detection and help-seeking among adults. DUED varies across demographic, geographic and methodological factors.
While decreasing DUED over time is encouraging, these findings highlight the need for earlier identification and
streamlined care pathways to reduce delays and improve outcomes in people with ED.

Plain English summary

Eating disorders are serious mental health conditions that can have lasting effects on health and wellbeing. One
factor known to affect recovery is how long a person goes without receiving treatment after their illness begins,
referred to as the duration of untreated eating disorder (DUED). Shorter treatment delays are generally associated
with better outcomes, yet many individuals wait months or years before accessing care. This study combined data
from 29 studies involving over 17,000 individuals to estimate how long people typically wait before accessing

care. On average, individuals waited approximately 22 months, with notably longer delays in bulimia nervosa (42
months) than anorexia nervosa (20 months). Older individuals tended to experience longer delays, and studies from
the 2020s reported shorter delays than those from the 2010s, possibly reflecting improvements in awareness and
early intervention programmes. Most included studies came from European countries, limiting the generalisability
of findings. These results highlight the need for continued investment in early identification and accessible care

pathways for eating disorders.

Keywords Eating disorders, Duration of untreated eating disorders, Treatment delay, Early intervention, Meta-analysis

Introduction

Eating disorders (EDs) are severe psychiatric conditions
associated with substantial morbidity and markedly
elevated premature mortality compared with the gen-
eral population [1]. Although a range of psychological
and multidisciplinary treatments are recommended [2],
treatment effectiveness varies across diagnoses. Pharma-
cological and non-pharmacological interventions have
demonstrated benefit particularly for bulimia nervosa
(BN) and binge eating disorder (BED) [3]. In contrast, for
anorexia nervosa (AN), no pharmacological treatment
has shown consistent efficacy, and no single outpatient
psychological intervention has reliably outperformed
treatment as usual in adults [3, 4]. These challenges high-
light the complexity of EDs and the importance of timely,
evidence-based, multidisciplinary care.

Early intervention is widely recognized as a key deter-
minant of improved outcomes in EDs. However, delays
in accessing specialized treatment remain common and
are influenced by multiple factors [5]. Delays in treat-
ment initiation may allow symptoms to become more
entrenched, increase medical and psychiatric complica-
tions, reduce responsiveness to intervention and increase
long-term healthcare costs [6]. Although the relation-
ship between illness duration and treatment outcomes
remains mixed across studies [7-9], reducing delays
in access to care may help minimize suffering and pre-
vent the progression of more severe or enduring illness.
Understanding the duration of untreated eating disorders
(DUED) and the factors associated with treatment delays
therefore remains clinically and public health relevant.

Evidence from structured early-intervention pro-
grammes underscores the clinical importance of reduc-
ing DUED. The First Episode Rapid Early Intervention
for Eating Disorders (FREED) model, in the UK, has been

shown to shorten DUED, improve clinical outcomes, and
reduce reliance on costly inpatient care [10, 11]. Similar
rapid-access pathways are being developed internation-
ally [12, 13]. Systematic evidence on the magnitude and
moderators of DUED is therefore needed to inform the
design and targeting of such programmes.

The concept of DUED captures this interval and may
represent a clinically meaningful and potentially modifi-
able target for improving outcomes [14]. If shorter DUED
is associated with better prognosis independent of treat-
ment type, understanding its magnitude and variability
across populations is essential for informing early inter-
vention strategies and health service planning. Reducing
DUED may represent a key and potentially modifiable
target for early intervention strategies and health system
planning aimed at improving outcomes in individuals
with EDs. In particular, the extent to which DUED varies
across diagnoses, populations, and study characteristics,
and the factors contributing to this variability, remain
unclear. Importantly, the evidence base for universal eat-
ing-disorder screening remains limited; the United States
Preventive Services Task Force concluded that evidence
is insufficient to determine the balance of benefits and
harms of screening asymptomatic adolescents and adults,
highlighting the need to identify targeted pathways that
demonstrably shorten DUED [15].

To date, the most recent systematic review on DUED
searched the literature up to December 2019 and iden-
tified 14 studies (reported in 17 publications) [14]. That
review focused primarily on AN and did not include
meta-regression analyses to explore potential sources of
heterogeneity. Since then, additional studies have been
published [15-18], providing an opportunity to update
and expand the evidence base. Therefore, the present
systematic review and meta-analysis aim to estimate the
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DUED across EDs, and examine potential moderators of
DUED using meta-regression and subgroup analyses.

Methods

This systematic review was conducted using the Pre-
ferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines [19]. Searches were
conducted from inception to March 2026 from the fol-
lowing databases: PubMed, Embase, PsycINFO, and
CINAHL using search terms synonymous with EDs and
duration of untreated illness, with full, database specific
search strategies being available in the Supplementary
Materials. In addition to the electronic database searches,
backward citation searching of the reference lists of all
included studies was performed to identify additional
potentially eligible studies. Titles and abstracts, followed
by full text screening, were conducted by three indepen-
dent authors (MT, AMM, GDG), with disagreements
resolved by a senior author (MS) when necessary.

Eligibility criteria

Studies were selected according to pre-specified eligibil-
ity criteria, using the PICO framework [20]. The eligible
population comprised individuals of any age, sex, and
clinical setting diagnosed with or meeting criteria for any
eating disorder, including AN, BN, BED, avoidant/restric-
tive food intake disorder (ARFID), other specified feed-
ing or eating disorder (OSFED) or eating disorder not
otherwise specified (EDNOS). Diagnoses based on any
established criteria (e.g.,, DSM, ICD) were eligible. The
primary exposure of interest was DUED, defined as the
time elapsed between illness onset and first treatment
contact or initiation of care. In first-episode samples,
DUED was operationalised as the duration of illness to
date. No comparator group was required for inclusion.
The primary outcome was mean (or median) DUED in
months; secondary outcomes included subgroup DUED
estimates by diagnosis, age, sex, and geographic region.
Where available, differences in DUED across these sub-
groups, as well as by geographic region and time period,
were examined as potential moderators in subgroup and
meta-regression analyses.

DUED was extracted according to the definition pro-
vided in each included study. When studies of first-epi-
sode eating disorders reported duration of illness rather
than an explicit DUED measure, duration of illness was
accepted as the closest available proxy for DUED, as
these studies generally enrolled individuals during their
first episode of illness. However, because prior health-
care contacts or treatment before study enrolment were
not consistently reported, this operationalisation may not
be fully equivalent to DUED across all studies and may
have contributed to methodological heterogeneity. All
observational (cross-sectional, cohort, case-control) and
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interventional study designs were eligible. No language
restrictions were applied; publications in all languages
were eligible for inclusion. Following the screening pro-
cess, data were extracted independently by two authors
(GDG, MT) using a pre-specified template. Extracted
variables included the median year and country of data
collection, type of ED, DUED, age, gender, sample size,
body mass index (BMI), and other psychopathological
features.

Statistical analysis

All statistical analyses were conducted using R [21].
Mean DUED and standard deviation (SD) were pooled
using a random effects meta-analysis using the Restricted
Maximum Likelihood method to weight studies. If data
for DUED were reported as medians, these were con-
verted into means and SDs using the Wan et al. formulas
[22]. If more than one definition of DUED were present
in any individual study, to prevent multiple populations
from the same study being included in pooled analyses,
only the definition of symptom onset to treatment was
used. Heterogeneity was determined using the I? statis-
tic, with <50% being classified as low, 51-75 moderate,
and >75% being classified as high heterogeneity [23].
Publication bias was determined by the Egger’s test [24]
if k studies>10, and via funnel plot if k studies<10 [25].
If significant publication bias was found, we conducted
a trim-and-fill analysis [26] to estimate DUED in the
absence of publication bias.

To investigate potential sources of heterogeneity, uni-
variate meta-regression analyses were conducted for pre-
specified moderators with sufficient data (>10 studies),
including mean age, mean BMI, percentage of female
participants, year of publication, and sample size. Fur-
thermore, prespecified subgroup analyses were con-
ducted for categorical variables, including diagnosis,
country, continent, decade of data collection, age group,
and study design, to generate stratified pooled estimates
and explore potential sources of between-study heteroge-
neity [27].

Quality assessment and risk of bias

Risk of bias and methodological quality of included stud-
ies were assessed using the National Institutes of Health
(NIH) Quality Assessment Tools for observational cohort
and cross-sectional studies [28]. Each study was evalu-
ated across predefined domains according to NIH guid-
ance. The tool comprises 14 criteria rated Yes/No/Not
Applicable (range 0-14 points). Studies scoring 11-14
were classified as Good, 5-10 as Fair, and 0-4 as Poor.
Assessments were conducted independently by two
reviewers (GDG, MT), with disagreements resolved
through discussion and, when necessary, consultation
with a third reviewer (MS).
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Between-study heterogeneity was examined using the
I* statistic and visual inspection of confidence interval
overlap in forest plots. Sensitivity analyses were con-
ducted to explore the robustness of pooled estimates.
Potential publication bias was assessed using funnel plot
inspection and Egger’s regression test where sufficient
studies were available.

Results

After 2776 initial search results, 165 were automatically
removed as duplicates, leaving 2611 title and abstracts
to be evaluated. Following initial screening, 362 full
texts were reviewed, with 29 studies being included fol-
lowing full-text assessment. Reasons for full text exclu-
sion can be found in Fig. 1, and the complete list of
excluded studies can be found in Supplementary Table
1. The meta-analysed studies had a total of 17,433 par-
ticipants, with a mean age of 18.6 (SD =4.4; median age
per study=19.2), and a mean of 92% (SD =19%; median
95% per study) were female. Most of the included studies
were conducted in Europe (72%), followed by Asia (14%),
South America (10%), and North America (3%) with data
being collected from 1994 to 2024. Twenty-three studies
were cross-sectional in design (79%), with two respec-
tive studies incorporating case-control and qualitative
study designs (7% each) and one randomized control trial
and one non-randomized intervention study designs (3%
each). Regarding types of ED included in samples, 90%
included patients with AN, 38% with OSFED/EDNOS,
31% included patients with BN, 20% included BED, and
14% included ARFID. Regarding definitions of DUED,

Identification of studies via databases

—
$
! Records identified from: Records removed before screening:
€ Databases (n = 2,776) Duplicate records removed (n = 165)
H
2
)
Records screened > Records excluded
(n=2611) (n=2,248)
Reports sought for retrieval Reports not retrieved
=] (n=363) (n=1)
=
:
5 |
—_— Reports excluded:
Reports assefsed foreligibility No data on duration of untreated illness (n = 301)
(n=2362) Inappropriate study design or population (n = 37)
Conference abstract (n = 12)
Study protocol (n = 6)
Duplicated study participants (n = 4)
Preprint (n = 2)
—
§ Studies included in review
2 (n=29)
£

Fig. 1 PRISMA flowchart of included studies
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79% of studies did not define DUED, see Table 1 for full
demographic information. For information on inclusion
and exclusion criteria of the individual studies included
in this review, see Supplementary Table 2.

Meta-analysis results

Pooling data across all included studies, the random-
effects meta-analysis yielded a mean DUED of 21.9
months (k=29, 95% CI 18.0 to 25.8; Fig. 2). Heterogene-
ity was substantial (I* = 99.7%). The Egger test indicated
publication bias (Egger’s p<0.001, see Supplementary
Fig. 1). Trim-and-fill analyses did not materially alter
results.

Subgroup meta-analysis results

Subgroup analyses (Table 2) indicated significant differ-
ences in DUED across country, continent, decade, age
group, study design, and diagnosis (all QM p<0.001).
However, the proportion of heterogeneity explained
by these factors was modest (R* range: 1.7% to 34.7%).
At the country level, pooled estimates ranged from 6.0
months in Ireland to 48.9 months in Brazil, although sev-
eral categories were informed by only one study. Across
continents, pooled DUED for available studies was 19.1
months in Europe, 29.5 months in Asia, and 47.4 months
in South America. DUED was higher in studies from the
2010s than the 2020s, in adults than adolescents, and
varied across study design and diagnosis. By diagnosis,
pooled DUED was 19.9 months for AN, 41.5 months for
BN, 20.9 months for mixed samples, and 28.1 months for
OSFED/EDNOS, while ARFID and BED estimates were
based on single studies.

Meta regression results

Meta-regression analyses in the total sample identified
mean age as a significant moderator of DUED ($=1.91,
95% CI 1.1 to 2.7, p<0.001; Table 3 and Supplementary
Fig. 2). In contrast, mean BM], sex (percent female), per-
cent inpatient, publication year, and sample size were not
significantly associated with DUED.

The DUED of people with AN was 19.9 months (k=16,
95% CI 14.5 to 25.4 months), see Supplementary Fig. 3,
with high heterogeneity (I =99.2%) and evidence of pub-
lication bias (Egger’s p <0.001, see Supplementary Fig. 4).
Within the AN subgroup, meta-regression analyses
showed that mean age was significantly associated with
DUED ($=1.64, 95% CI 0.5 to 2.7, p=0.004; see Table 3
and Supplementary Fig. 5), whereas mean BMI, sex (per-
cent female), percent inpatient, publication year, and
sample size were not significant moderators.

The DUED in the mixed-diagnosis subgroup was 20.9
months (k=14, 95% CI 16.0 to 25.8 months), see Sup-
plementary Fig. 6, with high heterogeneity (I*=99.8%)
and evidence of publication bias (Egger’s p<0.001, see
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Study (Year) Months [95% CI]

Chew et al (2021) 5.00[ 4.15, 5.85]

fo
Gumz etal (2023) —.— 5.10( 3.75. 645]
Del Barrio et al (2021) e 5.36[ 3.96. 6.76]
Reuter et al (2021) F—— 5.88[ 285. 891]
6.00[ 529, 671]

6.39[ 534, 7.44]

Campbell et al (2022)
Lieberman et al (2018)
6.85[ 556. 8.14]
7.02[ 598, 8.06]

fof
bl

Del Barrio etal (2021) frat

Jaite et al (2019) |—-{

Guerrero et al (2022) e 8.96[ 601, 11.91]
Del Barrio etal (2021) —— 9.00[ 660, 11.40]
Chew etal (2021) = 9.30[ 829, 10.31]
Del Barrio etal (2021) (S} 947[ 8.26, 10.68]
Salas etal (2011) —— 950 667, 12.33]
Rosello et al (2020) e 9.70[ 801, 11.39]
Jaite et al (2019) o 1011[ 899, 11.23]
Buhren et al (2013) ] 10.80[ 9.31, 12.29]
Herpertz-Dahimann et al (2014) =~ 11.10[ 9.83, 1237]
Guerrero et al (2022) —— 1233 9.09, 1557
Rosello et al (2020) e 12.70[ 9.86. 15.54]
Rosello et al (2020) —— 13.30[ 10.37, 16.23]
Harada et al (2020) e 14.40(11.07. 17.73]
Gallagher et al (2025) 14.42[14.03, 1481]
Guerrero et al (2022) 1464 537, 2391]
Gallagher et al (2025) 15.37[ 13.62, 16.92]
Brown et al (2016) 16.39[13.62, 19.16]

Gallagher et al (2025) 16.70[ 16.50, 16.90]

M
e
[
——
K
Gumz et al (2023) e | 17.10[ 11.09, 23.11]
Flynn et al (2020) [ 17.85[16.63, 19.07)
Brown et al (2016) . 19.09[ 16,67, 21.51]
Flynn et al (2020) =] 19.98[18.52, 21.44]
[
e —
e

MeClelland et al (2020) b | 23.00[ 3.55, 42.45]

Monteleone et al (2023) 24.00(23.13, 24.87]

Neubauer et al. (2014) 25.14[19.05, 31.23]

Harada et al (2020) 2520(21.39, 29.01]

McClelland et al (2020) t | 25671265, 38.69]
McClelland et al (2020) I il 26.00[ 10.09, 41.91]
Valenta et al (2025) e 26.30(21.19, 31.41]
Ng et al (2018) '—-—' 26.88(20.20, 33.58]
Lieberman et al (2018) } | 29.28 14.50, 44.06]
Caldiroli et al (2024) } | 29.80( 1747, 42.13]
cClelland et al (2020) | 3067 [-10.49, 71.83]
Kwok et al (2019) |—.—{ 31.44[28.56, 34.32]
McClelland et al (2020) b | 31.67(11.35, 51.99]
Weigel et al (2014) I | 31.80( 12.73, 50.87]
Harada et al (2020) | — 3240([26.11, 38.69]
McClelland et al (2020) —_— 33.00 [ 25.00, 41.00]
Reuter et al (2021) b | 35.16(19.35, 50.97)
Gumz et al (2018) I { 36.50 [ 19.10, 53.90]
Kastner et al (2021) > 36.72[-22.85. 96.29]
Schiegl et al. (2019) — 30.96(3245, 47.47]
Gumz et al (2018) » 40.10[-1.20, 81.40]
De Stefani et al (2022) . 48.90 [ 40.95, 56.85]
Ng et al (2018) | | 53.04 [32.73, 73.35]
Valenta et al (2025) — 53.70[46.26, 61.14]
Kwok et al (2019) } » 57.00(35.87, 78.13]
Ng et al (2018) I | 57.84(44.94, 70.74]
Schlegl et al. (2019) —_— 58.5648.91, 68.21]
Castaneda et al (2024) }—’ 91.41[57.03, 125.79]
RE Model ‘ 21.90( 1801, 25.79]
T T 1
0 25 50 75

Mean duration of untreated eating disorder (months)

Fig. 2 Forest plot showing duration of untreated illness across all included studies

Supplementary Fig. 7). In the mixed-diagnosis subgroup,  not conducted for mean BMI or percent inpatient due to
meta-regression analyses were conducted for modera- insufficient data.

tors with data available from at least 10 studies. Mean

age was significantly associated with DUED ($=1.88,95%  Study quality assessment

CI 0.8 to 2.9, p<0.001, see Table 3 and Supplementary  The methodological quality of the included studies was
Fig. 8), whereas sex, publication year, and sample size  assessed using the NIH Quality Assessment Tool for
were not significant moderators. Meta-regression was  Observational Cohort and Cross-Sectional Studies [54].
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Table 2 Subgroup meta-analysis
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Variable Subgroup k outcome (n studies) @ Mean DUED (I Test for differences (QM)  R?
Country Brazil 1(1) 489 409t056.8 205.78 34.7%
Canada 2(1) 16.6 -5710389 p<0001
Chile 2(2) 48.6 -316t0 1287
China 2(1) 7.1 29t011.3
Germany 15(10) 224 13.6t031.1
Ireland 1(1) 6.0 52t06.7
[taly 4(3) 332 19.6 t0 46.9
Japan 3(1) 23.7 13.5t0 339
Singapore 5(2) 432 29410 56.9
Spain 702 86 6.7t0 104
UK 16 (5) 17.3 14.72 10 19.92
Continent Asia 10 (4) 295 18.2t040.9 132.09 3.0%
Europe 43 (21) 19.1 15310229 p<00.001
North America 2(n 16.6 —571t0389
South America 3(3) 474 2510923
Decade 2010 20(12) 27.1 19410 349 128.61 3.6%
2020 38(17) 190 149102322 p<0001
Age group Adolescent 12 (10) 11.1 7310150 145.71 12.3%
Adults 7(5) 276 17610377 p<0.001
Children 11(5) 242 18.81029.6
Mixed 28 (14) 257 19310320
Study design  Case control 7(2) 8.6 6.7t0 104 157.91 16.6%
Cross-sectional 46 (23) 231 18810273 p<0.001
Non-randomized intervention 2 (1) 370 21.0t053.0
Randomized control trial 1(1) 11.1 98t0 123
Qualitative 202 69.7 17.2t0 1221
Diagnosis AN 23(16) 19.9 14510253 129.58 1.7%
ARFID () 292 14.5 10 44.1 p<0.001
BED (1) 9.0 66t0114
BN 3(3) 41.5 9.2t0737
Mixed ED's 28(14) 209 16.0t0 25.8
OSFED or EDNOS 2(2) 28.1 —-186t074.7

AN anorexia nervosa, ARFID avoidant/restrictive food intake disorder, BED binge eating disorder, BMI body mass index, BN bulimia nervosa, C/ confidence interval,
DUED duration of untreated eating disorder, EDNOS eating disorder not otherwise specified, OSFED other specified feeding or eating disorder

Of the 29 included studies, 13 studies were rated as good
quality and 16 as fair quality, with no studies rated as
poor quality (Table 1). The most common methodologi-
cal limitations included incomplete reporting of partici-
pation rates, lack of sample size justification, and limited
adjustment for potential confounding variables. Overall,
the included evidence was considered to be of moderate-
to-high methodological quality.

Sensitivity analyses

Sensitivity analyses were performed using a leave-one-
out approach, whereby each study was sequentially
excluded and the pooled DUED estimate recalculated
to assess the influence of individual studies on the over-
all pooled estimate and between-study heterogeneity,
demonstrated that exclusion of any individual study did
not materially alter the pooled estimate or the magni-
tude of between-study heterogeneity (Supplementary

Tables 3-5). This included the Gallagher et al. [18] study,
which contributed the largest proportion of participants
(n=11,439), representing more than half of the total sam-
ple included in the meta-analysis, but had minimal influ-
ence on the overall pooled estimate. Influence diagnostics
and residual plots identified a small number of poten-
tially influential studies (Supplementary Fig. 9); however,
exclusion of these studies did not meaningfully change
the results, supporting the robustness of the findings.

Discussion

This systematic review and meta-analysis provide a com-
prehensive and up-to-date synthesis of the DUED. Across
included studies, the pooled DUED was approximately
21.9 months, indicating that individuals with EDs expe-
rience substantial delays before accessing treatment. In
subgroup analyses the pooled DUED was 19.9 months for
AN and 41.5 months for BN, suggesting that prolonged



Geus de et al. Journal of Eating Disorders (2026) 14:245

Table 3 Meta regression results

|2

Mod- k out- B co- p-value
erating comes (n  efficient
variable  studies) (95% CI)
Total Mean age 57 (28) 191 (1.1to  <0.001 99.6
sample 2.7)
Mean BMI 37 (19) 042 (=12 0607 99.5
t0 2.0)
Sex 44 (25) 0.1(=0.1to 0407 99.6
(percent 0.3)
female)
Percent 24(13) —-021 (=05 0.162 99.7
inpatient t0 0.1)
Publica- 58(29) 0.17 (=11 0.79 99.7
tion year to 14)
Sample 58 (29) 0(0to0) 0.738 99.6
size
AN Meanage 22 (15) 1.64 (05t0 0.004 98.7
subgroup 2.7)
Mean BMI 21 (14) —-121(-68 0672 99.3
to44)
Sex 21 (14) -023(-18 0773 99.1
(percent to 1.3)
female)
Percent 17.(11) —-0.14(-04 0.251 99.3
inpatient to 0.1)
Publica- 23(16) —058 (=25 0565 99.2
tion year to 1.4)
Sample 23(16) 003 (0to 0.136 99
size 0.1)
Mixed ED's Meanage 28(14) 1.88(0.8to <0.001 99.7
subgroup 29)
Sex 19(12) 0.1(-=0.1to 0.408 99.7
(percent 0.3)
female)
Publica- 28 (14) 124(-02 0.101 99.8
tion year to 2.7)
Sample 28 (14) 0(0to0) 0.687 99.7
size

AN anorexia nervosa, BMI body mass index, ED eating disorder

delays are also present within this diagnostically specific
group. However, given the high heterogeneity observed
across studies (I = 99.7%), the pooled estimate should
be interpreted with caution. This level of heterogeneity
suggests that rather than representing a precise clinical
benchmark, the pooled estimate provides an indication
of the average magnitude of treatment delays for avail-
able studies, while the subgroup and meta-regression
analyses offer more informative insights into the clinical,
geographical, and methodological factors contributing to
this variability.

A major source of heterogeneity was the lack of a
standardized operational definition of DUED. Approxi-
mately 79% of included studies did not explicitly define
DUED, and substantial variation existed in how both ill-
ness onset and treatment initiation were operationalised.
Although most studies defined illness onset according to
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the emergence of eating disorder symptoms [29, 33, 35],
others used more specific indicators, such as weight loss
[42], concerns about weight or shape [16], or parent- or
patient-reported symptom onset [44, 45]. Similarly, treat-
ment endpoints ranged from first healthcare contact to
treatment initiation, while many studies did not clearly
specify the endpoint used. Consequently, studies may
have captured different stages of the care pathway, lim-
iting comparability across settings. Greater consistency
in defining and reporting DUED is therefore essential to
improve future evidence synthesis.

Recognizing that DUED in EDs is considerably lon-
ger than the duration of untreated psychosis, typically
reported as 40-44 weeks (9-10 months) [55], under-
scores the challenge of early detection in this field. Across
the available literature, several reasons may contribute to
these delays in treatment. Some studies described mini-
misation of symptoms and symptom secrecy as central
motives for postponing help-seeking [39, 51]. Individuals
with AN and BN may perceive symptoms as manageable
or under personal control, delaying disclosure to family
members or healthcare professionals [35]. In some cases,
restrictive eating behaviours may also be reinforced by a
temporary sense of achievement or control [39]. DUED
appeared longer in BN compared to AN, which may
reflect differences in illness recognition and help-seeking
pathways [51]. Individuals with BN often present with
fewer visible physical manifestations of illness, such as
low BMI or overt signs of malnutrition [56], potentially
delaying identification and referral to specialized ser-
vices. This difference may additionally reflect diagnostic
uncertainty or definitional issues. Given the relapsing
nature of BN, studies measuring DUED from age at first
onset rather than from the current untreated episode
may systematically report longer delays [34]. Future
research should therefore clearly distinguish between
lifetime and current untreated duration.

Individual and social factors also appear to contribute
substantially to prolonged DUED. Qualitative studies
highlighted stigma, shame, and fear of judgment as per-
vasive barriers to treatment-seeking [43, 52]. These bar-
riers may be particularly evidenced among males and
adults, who are less likely to identify themselves with
stereotypical ED presentations and remain underrep-
resented in both research and clinical settings [16, 50].
Adolescents may benefit from earlier detection through
parental or school involvement, whereas adults often rely
more heavily on self-recognition and may delay seeking
care due to ambivalence, stigma, or competing personal
responsibilities [49]. Recent studies have similarly iden-
tified stigma, shame, and guilt as major patient-reported
barriers, alongside limited ED knowledge among health-
care professionals as an important clinician- and care-
giver-reported barrier [57, 58].
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Certain clinical characteristics may also delay the rec-
ognition of an ED. Although BMI was not a significant
moderator in the present meta-regression, individual
studies [39] suggest that higher BMI or absence of overt
medical complications may reduce clinical recogni-
tion and delay referral. Similarly, Lieberman et al. [45]
observed that children with ARFID were diagnosed later
than those with AN, highlighting the limited awareness
and recognition of non-AN ED presentations.

Structural and system-level factors were repeatedly
identified as critical barriers. Long waiting lists, scarcity
of specialized services, and fragmented referral pathways
were major contributors to delay [5, 52]. Castaiieda et al.
[32] described how limited clinician training, economic
barriers, and regional disparities hindered timely access
to care. Similarly, Gémez del Barrio et al. [35] reported
that most young patients had multiple health-service
contacts in the year prior to diagnosis without receiving
appropriate referrals. These findings suggest that a sub-
stantial portion of DUED occurs before the first specialist
assessment, as also noted in Gumz et al. [39] and Neu-
bauer et al. [47]. EDs typically require a multidisciplinary
approach, involving physicians, psychiatrists, psycholo-
gists, and nutrition specialists [59]. Individuals with EDs
often utilize both mental and physical healthcare services
well before diagnosis [60]. A study from Taiwan found
that nearly all patients later diagnosed with AN or BN
sought care for somatic complaints in the year prior [61].
Initial diagnoses are rarely specific to EDs, instead often
including anxiety, depressive, personality, or neurotic dis-
orders [62]. This suggests that alternative diagnoses and
the presence of affective symptoms [5] can delay accurate
identification and timely specialist referral.

Meta-regression analyses further indicated that mean
age was positively associated with DUED, suggesting that
older individuals tend to experience longer delays before
accessing treatment, a finding consistent with previ-
ous studies [44, 47, 63]. Adolescents often benefit from
external detection by parents, teachers, or pediatric pro-
viders, which facilitates earlier referral [16, 64]. In con-
trast, adults face more complex barriers to help-seeking,
as they may lack supportive observers, internalize stigma,
and face competing personal and professional responsi-
bilities that delay treatment initiation [52]. Differences in
healthcare organisation may also contribute, as services
for adolescents are often more structured than those
available for adults [65].

This association may also reflect differences in diagnos-
tic composition. Bulimic-spectrum disorders are often
diagnosed later than anorexia nervosa and are gener-
ally associated with longer DUED [34]. Individuals with
BN often present without obvious physical signs of ill-
ness and may initially receive alternative psychiatric or
medical diagnoses, delaying recognition and referral [35].
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Consequently, studies including a greater proportion of
individuals with BN also tended to include older partici-
pants and longer DUED estimates, making it difficult to
disentangle the independent effects of age and diagnosis
[34].

However, the observed age effect should be interpreted
cautiously. Because the present meta-regression was
based on aggregate study-level data, residual confound-
ing cannot be excluded. An alternative explanation is a
historical cohort effect, whereby older participants devel-
oped their eating disorder during periods when aware-
ness was lower and access to specialist services was more
limited [10, 36]. This interpretation is supported by our
subgroup analyses, which showed shorter DUED esti-
mates in studies conducted during the 2020s [18, 34, 37,
40] than those from the 2010s [10, 29, 38, 47]. The estab-
lishment and expansion of structured early intervention
pathways, such as the FREED model in the United King-
dom [10], introduced in 2015 and subsequently scaled
nationally, may have contributed to this temporal shift,
although this interpretation remains speculative in the
absence of service-level data from individual studies. In
addition, retrospective ascertainment of illness onset is
susceptible to telescoping bias [63], and DUED is math-
ematically constrained by age at assessment, potentially
exaggerating the observed association. Future individual
participant data meta-analyses or prospective studies
are needed to distinguish age effects from cohort effects
and better characterise the relationship between age and
treatment delay.

Cultural context also shapes DUED. Studies from Asia
and Latin America demonstrate that sociocultural norms
and healthcare disparities may influence recognition and
referral. Chew et al. [33] described under-recognition of
restrictive early-onset EDs in Asian children due to dif-
fering cultural conceptions of thinness and mental illness.
In Chile, Castarieda et al. [32] reported that stigma and
misconceptions among healthcare providers delayed spe-
cialist referrals, mirroring the Western bias embedded in
many diagnostic and training systems. Collectively, these
findings highlight the need for culturally sensitive train-
ing and public awareness campaigns [66].

The persistence of prolonged DUED despite increas-
ing awareness underscores the need for systematic
early-intervention strategies. Evidence from the First
Episode Rapid Early Intervention for Eating Disorders
(FREED) model in the United Kingdom suggests that
structured early-intervention pathways can reduce wait-
ing times and DUED, improve symptom and functional
outcomes, and decrease reliance on costly inpatient care
and intensive service utilization [67]. Similar approaches,
combined with primary-care training [38, 49] and pub-
lic health campaigns, could replicate these benefits in
other settings [68]. Beyond clinical outcomes, economic
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modelling suggests that enhanced adult AN care path-
ways combining shorter waits, specialist outpatient care
and transition support may reduce healthcare costs by
more than 50% [6].

Our study builds upon previous review by incorporat-
ing a larger and more diverse body of evidence, includ-
ing studies published after 2019. The inclusion of studies
from Europe, Asia, and Latin America (e.g. [33, 34, 52]),
enhances the generalizability of findings across health-
care systems and sociocultural contexts. The inclusion
of both pediatric and adult populations permitted direct
examination of age-related effects, which emerged as a
key moderator. Furthermore, our use of meta-regression
represents a methodological advance over prior synthe-
ses, enabling the identification of multiple factors con-
tributing to heterogeneity in DUED.

Several limitations must be acknowledged. First, het-
erogeneity across studies was extremely high, reflecting
substantial variability in populations, settings, and mea-
surement approaches. In particular, definitions of illness
onset and treatment initiation varied considerably across
studies. While most studies defined illness onset accord-
ing to the emergence of eating disorder symptoms [16],
others used formal diagnosis [35], or alternative indica-
tors, and treatment endpoints ranged from first health-
care contact to treatment initiation. Furthermore, some
first-episode studies reported illness duration rather
than an explicit measure of DUED, requiring the use of
illness duration as a proxy. Together, these differences
likely contributed to between-study heterogeneity and
limit the comparability of pooled estimates. Many stud-
ies also relied on retrospective recall of symptom onset,
increasing the potential for recall bias. Although funnel
plot asymmetry was observed (Egger’s test p < 0.001),
the extreme heterogeneity suggests that this more likely
reflects small-study effects and genuine between-study
variability than publication bias alone.

Second, the current evidence base remains limited
in several respects. Despite including studies from Asia
and South America, most data still originate from Euro-
pean countries, with only one study from North America
(Canada) and no studies from several world regions, lim-
iting the global generalisability of the findings. No studies
from the U.S. were identified, despite the high prevalence
of EDs there; this may partly reflect financial barriers
that have been documented as a significant impediment
to accessing ED care in that setting [69]. Although a
comprehensive search strategy was employed, including
manual reference screening, heterogeneous terminology
surrounding treatment delay may have resulted in some
relevant studies not being identified. In addition, most
included studies were cross-sectional, precluding con-
clusions regarding the long-term consequences of pro-
longed DUED or temporal changes in treatment access.
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Potentially important moderators, including psychiat-
ric and medical comorbidities, socioeconomic factors,
and health-system characteristics, could not be exam-
ined because they were inconsistently reported. Finally,
although the review was guided by a predefined proto-
col (see Supplementary Materials, item B) and followed
PRISMA guidance, the protocol was not prospectively
registered, which would have further strengthened the
transparency of the review process.

Future studies should prioritize the development of
standardized definitions and measurements of DUED
and consistent reporting of illness onset, treatment end-
points, and methods of ascertainment to improve com-
parability across studies. Prospective designs are needed
to minimize recall bias and clarify the temporal course
of untreated illness. More research is required in under-
represented groups, including males, a broader repre-
sentation of countries, and individuals with emerging
diagnoses such as ARFID. Intervention research should
also evaluate the impact of service-level strategies aimed
at reducing DUED, such as stepped-care models with
strong family engagement to assist with identification of
early symptoms, community awareness programs, and
digital screening tools, to determine whether the use of
specific approaches to reducing delays would translate
into improved clinical and functional outcomes.

In conclusion, this systematic review and meta-regres-
sion suggest that substantial delays in accessing treatment
remain common across ED populations, with evidence
that delays may be longer among older individuals and
in BN. By identifying factors associated with treatment
delays, this study extends previous reviews and provides
further insight into barriers to timely care. Reducing
DUED should remain an important target for clinical
services and public health strategies aimed at improving
access to early identification and intervention in EDs.
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