In recent years, the way people search for health information has undergone a profound transformation.
Traditional search engines like Google have been increasingly supplemented—and sometimes replaced—by
generative Al chatbots powered by large language models (LLMs). These Al tools promise fast, conversational
answers to complex questions, including those about medical issues. However, alongside their convenience comes
a critical challenge: discerning truth from fabrication, especially when it comes to medical citations and DOls
(Digital Object Identifiers).

Trust in health information has always been a limiting factor. The rise of misinformation, misunderstood statistics,
and outright falsehoods means that reliable organizations like The Cochrane Collaboration and resources such as
the Cochrane Library remain ever more vital. Yet when an Al generates a response, complete with specific-looking

citations, how can you tell if those citations and DOls are genuine or fake?

The Shift from Search Engines to Al Chatbots for Health Questions

For decades, healthcare professionals, researchers, and patients relied heavily on academic databases and search
engines to retrieve medical evidence. The Cochrane Library, maintained by The Cochrane Collaboration, offers
rigorously curated systematic reviews that underpin evidence-based practice worldwide. Users knew that citations

from such sources were trustworthy.

G00gle Core ypgate

Enter generative Al chatbots. Tools powered by large language models can summarize medical topics, simulate
conversations, and generate reference lists within seconds. This shift from search engines to interactive Al

assistants has democratized access but also complicated quality control.

* Speed vs. Accuracy: While Al can generate answers quickly, it often "hallucinates"— producing plausible-
sounding but fabricated information.

* Volume of Information: LLMs generate vast amounts of text, increasing the chance of invented or incorrect
citations appearing.

* Opaque Sources: Unlike traditional databases, Al outputs rarely provide direct links or context for their

claims, requiring users to verify externally.



Understanding Large Language Models and Their Limitations

LLMs—like GPT models that power many chatbots—are trained on massive datasets of text. They function by
predicting the most statistically likely next word or phrase based on preceding input. Importantly, they do not

"understand" truth, fact, or meaning in any human sense. Instead, their outputs are patterns learned from data.

This core mechanism makes them vulnerable to a phenomenon known as "hallucination," where the Al generates
content that seems reasonable but is not grounded in reality. For example, when asked for medical references, an
LLM might invent article titles, author names, journal names, and DOls that look legitimate—but actually do not

exist.

Why Do LLMs Generate Fake Medical Citations and DOIs?

1. Data Gaps: If the model's training data lacks certain specialized articles or DOls, it may fabricate plausible

ones based on patterns.
2. Training Objective: The LLM aims to produce coherent, context-relevant text, not verified factual accuracy.

3. Complex Patterns: Structured elements like DOIs follow formats (e.g., 10.xxxx/xxxxx). The model can mimic

these formats convincingly without referencing real sources.

The Problem with Fake DOIls

A DOl is a persistent identifier assigned to academic articles and research reports. For example, many systematic
reviews from the Cochrane Library have DOIls that enable easy retrieval and verification. A fake DOI creates

multiple problems:

* Misleading Authority: A made-up DOl may give undue weight to unverified or incorrect information.

¢ Verification Difficulties: Users or clinicians cannot confirm the source, which undermines evidence-based
decision-making.

* Propagation of Misinformation: Fake citations can be replicated by others, creating a cascade of

inaccuracies.

How to Spot a Fake DOI in Al-Generated Answers

Given the risks, it's essential to develop a critical eye for spotting fake or invented DOIs when encountering Al-

generated medical information.

1. Check the DOI Format and Prefix

Genuine DOls always begin with "10." followed by a publisher prefix and the article suffix. For example:
10.1002/14651858.CD000011.pub2 is a Cochrane Review DOI. If a DOI's prefix looks odd or is missing the “10."
at the start, that's a red flag.

2. Use Official DOI Resolver Services

The most reliable way to verify a DOI is through the official DOI resolver. Type or paste the DOI into the resolver
and see whether it resolves to a legitimate article or resource. Non-resolving or error returns strongly suggest the
DOl is fake or fabricated.

3. Cross-Reference with Trusted Databases



For medical literature, databases like PubMed, the Cochrane Library, and publisher websites can be used to search
for the citation details. If you do not find a corresponding article with the purported DOI, that's cause for

suspicion.

4. Analyze the Citation Components

® Are the author names recognizable experts?

* Do the journal titles exist? (For instance, Cochrane reviews appear in the Cochrane Database of Systematic

Reviews.)

® |s the article title sensible and consistent with known research?

Often, Al-generated fake citations combine author surnames, journal names, and dates from various sources into

a nonsensical or nonexistent article.

5. Beware of Overly Specific or Generic Citations

Fake citations may be either suspiciously precise in an otherwise broad context or very vague and generic. An Al

trying to “sound authoritative” might invent an article that fits perfectly but cannot be located anywhere online.

The Role of Organizations Like The Cochrane Collaboration

Trusted organizations such as The Cochrane Collaboration serve as pillars of reliability in a sea of uncertain
information. The Cochrane Library provides systematic reviews grounded in thorough methodology and
transparency. When you verify a DOl and find it links to a Cochrane systematic review, you can be confident you

are dealing with high-quality evidence.

Cochrane’s website and database encourage open verification, and many clinicians are trained to search the
Cochrane Library directly to avoid the risk of misinformation. https://www.cochrane.org/about-us/news/why-
evidence-synthesis-matters-age-ai Using these trusted sources alongside Al allows for balance—leveraging the

speed of Al with the rigor of systematic evidence.

How Clinicians and Patients Can Protect Themselves
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As Al chatbots and LLMs become more common for answering medical questions, both clinicians and patients

should adopt strategies to avoid falling for fake medical citations and invented DOls:

1. Always verify DOIs and citations independently: Don't accept an Al's references at face value.

2. Use established evidence sources: Check systematic review databases like the Cochrane Library or trusted

medical databases such as PubMed.

3. Keep informed about Al limitations: Understand that LLMs do not "know" facts and can hallucinate

content.

4. Report suspicious Al outputs: Developers can improve Al safety when users flag hallucinations or fake

citations.

5. Ask what would change your mind: Critical questioning ensures you stay aware of uncertainties in any

health claim.

Conclusion: Trust, Verification, and Responsible Al Use

Generative Al chatbots and large language models signal a major shift in accessing health information. They offer
speed and interactivity but raise important concerns about trustworthiness, specifically regarding fake medical
citations and invented DOls. Understanding LLM hallucinations and verifying references through authoritative
channels like The Cochrane Collaboration and the Cochrane Library mitigates risk.

Ultimately, Al is a powerful tool—but not an oracle. The burden remains on users—clinicians, patients, and
information professionals alike—to critically evaluate Al outputs, verify those elusive DOls, and prioritize quality

evidence in health decisions.



