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Problem

Retraction does not halt the influence of scientific papers: retracted articles continue to be cited years after removal from
the literature. Existing infrastructures (Crossref, Retraction Watch, PostPub) track why papers are retracted, but not how
long they continue to influence citation networks. This temporal gap prevents us from understanding how flawed
knowledge persists.

Key questions

What is the overall scale of retractions and citations?

What share of citations occur after retraction?

How long does detection and retraction take on average?
Do patterns vary across disciplines, countries, or publishers?
Does open access status shape citation persistence?

Outcome

We established the dataset and methodology to analyze the temporal dimension of retractions. Preliminary findings show
that 56% of citations occur post-retraction, the global average detection time is 2.5 years (median 1 year), and there are
sharp cross-country and disciplinary differences. Retraction alone does not prevent the continued spread of flawed
knowledge.

Retraction Analysis:
60,349 articles from 1940-2025

Challenge: Track retracted
articles & citation patterns

Attempt: Crossref API
filter=update-type:retraction

X Failed:
« update-to field incomplete
« select parameter breaks data
« Inconsistent metadata

v Switch to:
Retraction Watch Database
(curated, GitLab-hosted)

A

Data Processing:
66,746 rows — 60,726 valid DOIs

Batch API Calls:
« 20 DOIs/batch (3,037 batches)
« 2 concurrent requests
« 150ms delay

OpenAlex Enrichment
Success: 99.4%
(60,349 found, 377 missing)

Add Metadata:
« Citation counts by year
« OA status, Domain, APC
« is_retracted flag (79% marked)

Export:
« Full JSON (>50MB)
« Small JSON (<50MB for Observable)

Calculate Metrics

Time to Retraction:
Avg 2.5y, Median 1.0y

Citation Persistence: Geographic Patterns: Domain Patterns: OA Impact:
56.1% citations post-retraction 3.2x detection speed variance Life+Health = 46.3% Diamond 12.35 vs Closed 2.12
Avg 13.6 per article (China 1.9y vs Japan 6.0y) Physical Sciences fastest (1.6y) Range narrow, no strong effect

v
- @ Key Findings _

56.1% citations
occur AFTER retraction

Detection: 2.5y avg
(1.0y median)
Skewed distribution

\‘ 1. Systemic Failures:
1. Retraction infrastructure fails

OA False Dichotomy:
UK highest persistence (2.92) . alse Jichotommy Detection speed = Life+Health Sciences:
Diamond 12.35 vs Closed 2.12 . .
Germany lowest (0.76) Problem is awareness Persistence control 46.3% of retractions
~3.9x difference o ’ (3.2x vs 3.9x variance) Slower detection (3.4-3.6y)
not accessibility

to stop misinformation propagation
2. Notification systems fail
regardless of publication model
3. Accessibility = Awareness

Mean Citations per Retracted Article by Domain and Retraction Lag

Retracted Articles by Domain and Retraction Lag
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Filtered to articles with 0-20 years from publication to retraction and <3000 total citations. Labels show the Filtered to articles with 0-25 years from publication to retraction and <2000 total citations. Numbers inside bars =
percentage of total articles per year, centered in each color segment. mean citations per article. Life and Health Sciences accumulate higher averages when retraction is delayed, while
Physical Sciences tend to show faster detection and lower citation persistence.
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Citation persistence ratio (post/pre) =
Citation persistence ratio (post/pre) - Retraction: mean 2.11, median 0.64 (n=45,160) | Expression of concern: mean 2.13, median 0.67 (n=2,689) |

Diamond OA: mean 12.35, median 0.50 | Gold: mean 2.53, median 1.00 | Green: mean 7.58, median 0.71 | Hybrid:
mean 2.98, median 1.00 | Bronze: mean 2.75, median 0.71| Closed: mean 2.12, median 0.61. The dramatic gaps
between mean and median (especially diamond: 12.35 vs 0.50) reveal highly skewed distributions. Most articles in

each category have low-to-moderate citation persistence (median ~0.5-1.0), but extreme outliers—articles that (~0.65), suggesting citation behavior ignores notice clarity.

continue receiving disproportionate citations post-retraction—inflate the averages. OA status does not
systematically predict persistence; rather, specific high-profile articles drive the differences.

Country-Level Retraction Response: Detection Speed vs Post-
Retraction Citation Impact

Mode publication year
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Top 20 countries by retraction volume. China (largest bubble, 22,524 retractions) shows fast detection (1.9 years)
but low post-retraction citations (6.0/article), suggesting effective rapid response. In contrast, UK, Germany, and
France (right side, 4-6 years detection) show much higher post-retraction citations (43-53/article), indicating
slower detection allows articles to become more embedded in citation networks. Japan shows slowest detection
(6.0 years) but moderate persistence (12.8 citations). Countries above the red line exceed global average
persistence, representing priority targets for improved retraction notification systems.
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Average years to retraction =

Correction: mean 3.09, median 1.17 (n=999) | Reinstatement: mean 1.42, median 0.42 (n=121). Visual density
reflects sample sizes: Retraction shows dense point cloud, Reinstatement shows sparse distribution. Notice
severity does not predict persistence: Retractions and Expressions of Concern show nearly identical medians
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