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Abstract 

The scholarly and scientific literature does not automatically correct itself. Erroneous findings may persist with-
out correction or retraction. Following prior definitions of zombie articles that are retracted but continue to be 
cited affirmatively, we add another category of ‘undead’ articles. We define ‘vampire’ articles by two jointly necessary 
conditions. The first condition is irreproducibility, demonstrated by one or more failed efforts at replication or condi-
tions that make replication impossible. We offer a novel typology of four categories of replication efforts. We pro-
pose a rule of thumb for how many failed efforts at replication might be required for each type of replication effort 
before the original finding is deemed irreproducible. The second necessary condition for a putative vampire article 
is that it is cited affirmatively in public policy, the scholarly literature, or private (neither governmental, nor published 
in the peer-reviewed scholarly literature) communications, after the first condition is met. We discuss rules of thumb 
for how many such affirmative citations might lead qualified researchers in that subfield to propose correction, 
retraction, or editorial note of concern for the article in question. Our first case concerns aerial shooting at coyotes 
and the second case predicted over-fishing. We discuss the damaging effects of vampire articles and why the meta-
phor has heuristic value and utility. Perhaps the current retraction guidelines could be sharpened to include consid-
erations around vampire articles. We also discuss lessons from the communication sciences about how to remedy 
misinformation, offering recommendations to researchers, publishers and editors who are concerned with correcting 
their literatures and public trust in science generally.

Keywords  Correction, Post-publication review, Replication, Reproducibility crisis, Retraction, Scientific publishing, 
Trust in research, Unreliable findings

Background
Ideally, science and other research progress by replac-
ing weaker evidence with stronger. In so doing, pre-
vious inference can be updated, and – occasionally 
– transformed into strikingly different knowledge about 

how the world works. But the weaker research is not 
necessarily expunged after replacement. Troublingly, 
inferences from weaker research can persist by different 
actors intentionally or unintentionally citing it affirma-
tively in subsequent research, policy, or private shar-
ing. Such scenarios are particularly troubling when an 
article has been retracted for falsification, fabrication, 
major breaches of integrity, or uncorrectable flaws. 
Some in the scientific community call these articles, 
‘zombie’ articles’ [1–3]. Here, we propose to add to this 
taxonomy of the ‘undead’ research finding’, by describ-
ing ‘vampire articles’. Unlike zombie articles, so named 
by analogy with the undead (retracted article) still 
moving and threatening the living (being cited affirma-
tively), here we consider broader harms to knowledge 
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systems in our concept of vampire articles, which are 
not corrected or retracted, despite failure to replicate 
or impossibility of replication, and yet continue to be 
cited affirmatively in policy, research, or public dis-
course. The irreproducible findings of vampire arti-
cles can mislead the public and can distort otherwise 
sound policy and waste research resources investigat-
ing unsound claims. The affirmative citation of errone-
ous findings drains the vitality from public policy and 
discourse or future research. Therefore, to build trust 
in more reliable research findings, e.g., [4], we must 
all work together to find a way to identify (and then 
to purge) the unreliable articles by transparent stand-
ards. We acknowledge the metaphor of undead arti-
cles makes the topic more memorable (Fig.  1), but we 
find heuristic value in the metaphor (see Discussion). 
We strive to treat vampire articles as a criticism related 
to the methods and findings, and not to the original 
authors, editors, or publishers.

Why our topic is important and two cases that illustrate 
the importance
To understand the broader harms of undead articles, 
we consider the pathway to zombie articles which illu-
minates the two added steps that lead to vampire arti-
cles (Fig. 1). Many scholarly papers contain errors, as do 
zombie articles. Zombie articles pass peer review and 
become published but are caught by later screening and 
retracted, often by the authors themselves, editors, or 
post-publication reviewers. Although the delay may be 
long and the process tortuous, zombie articles are ulti-
mately retracted, a case of the ideal of the scientific litera-
ture being corrected, despite continued citation. On the 
other hand, some articles with errors elude correction or 
retraction despite repeated evidence that the findings are 
not reproducible. That is our first condition for the gen-
esis of a vampire article, described further below. Elud-
ing retraction or correction might prove fairly innocuous, 
if researchers, policy-makers, and the public ignore the 
erroneous findings. Indeed, the history of science con-
tains hundreds of examples of erroneous articles that are 
never corrected or retracted but, instead, are superseded 
and forgotten. We are not concerned with this large his-
torical bank of unreliable findings, unless an article ful-
fills the second criterion. The second condition is that the 
erroneous article garners attention and spreads in one 
or more ways (research, policy, public). Only the com-
bination of both conditions (unretracted irreproducible 
findings that are spread privately or publicly) can make a 
vampire article.

Irreproducibility
The first condition we propose for vampire articles is 
irreproducibility, which we define as repeated failures to 
replicate the finding or impossibility of replication. Repli-
cation is an attempt to repeat a finding and is therefore a 
benchmark of reproducibility [5, 6]. Replication depends 
on the original authors clearly and thoroughly shar-
ing methods and data [7]. Replication of a study refers 
to subsequent good faith, qualified efforts at repeating a 
finding. Replication efforts differ in type of approach and 
their requirements.

Typology of replication
We offer a typology of replication in Table  1 following 
and adding to prior work [6, 9–11]. Table 1 begins from 
the premise that replication efforts must either use the 
same methods as the original finding or try to repeat 
the same finding by different methods. Table 1 describes 
replication efforts by the characteristics of the replica-
tion effort in relation to the original finding; collection of 
new data or scrutiny of the original data; its purported 

Fig. 1  The metaphor of undead articles juxtaposed for heuristic 
purposes. The scholarly literature is full of unreliable findings 
laid to rest (graveyard), but some articles continue to be cited 
despite their retraction (zombie), and yet others resist correction 
or retraction and cause harm (vampire). We add our own text 
to an AI-generated image by Siri-assisted AI in Mac OS 15.7.3 
using the prompt “Use ChatGPT to draw a wide stone archway 
in the foreground with a graveyard in the background. Add 
a headstone with no inscription; add a silhouette of an unearthed 
grave with a zombie crawling out of it on the right side; add 
a shadowy silhouette of Nosferatu in the center foreground. Draw 
in a gloomy grayscale but realistic style”
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cause-and-effect relationships (mechanisms); the con-
ditions under which replication might be possible or 
impossible; and the number of failed replication efforts 
we consider meaningful enough to conclude the ‘finding 
failed to replicate’. The typology provides recommenda-
tions not strict rules for when the balance of views in the 
research community should shift from general skepti-
cism to considering a particular finding to be irreproduc-
ible. We offer a threshold with a mix of quantitative and 
qualitative criteria for failures to replicate, but suggest 
that in many cases, statistical expertise will be needed 
to conclude that a study is irreproducible based on the 
strength of inference derived from all replication efforts, 
rather than a numerical threshold based on the number 
of studies.

A major dichotomy in replication efforts hinges on 
whether new data must be collected (Table 1). Exact rep-
lications may collect new data but need not, as for exam-
ple, when random-number generation and simulations 
are used as input data in both the original and the repli-
cation. Technical replication using new data and concep-
tual replication both require new data collection.

A prerequisite for all replications is that original meth-
ods and data were shared, and that the replication teams 
use these conscientiously and meticulously. If the former 
condition is not met, see below for impossibility of rep-
lication. If the latter condition is not met, a subsequent 
effort cannot be considered a replication. Regarding 
transparent methods, replication should be feasible with-
out necessarily consulting the original authors, although 
such consultation can be helpful for interpreting com-
plex, non-standardized methods.

Exact replications: Because these replications demand 
exactingly identical methods they seem to us to be 
restricted to artificial standardized conditions such as 
computer models in which software versions, scripts, 
code, variable specifications, etc. are all precisely identical 
between efforts. Because of the demanding requirements 
of exact replication, we propose 1–2 failed replications 
should be sufficient to label a finding irreproducible. Two 
replication efforts would be needed if the first effort mis-
interpreted methods or included subjectivity in methods, 
for which reasonable alternative approaches exist. We 
acknowledge there will always be some subjectivity. Any-
one may find a flaw in the published attempt and propose 
that a second replication effort is needed.

Technical replications: Technical replications do not 
demand exactly identical methods. Technical replica-
tions with the same data consist usually of statistical re-
analysis or applying a different statistical approach, e.g., 
[12]. Such replication efforts seem more common than 
other types in Table  1, in part because it is less expen-
sive to repeat statistical analyses than collect new data. 

Because the choice of which statistical approach to use 
sometimes reflects differences in training and subjective 
opinions, we recommend statistical experts be involved, 
or better yet lead, the assessment of whether a technical 
replication effort with the same data has failed on statis-
tical grounds [13]. Because technical replications with 
the same data may identify a flaw in the original finding 
based on improved statistical analysis, a single failed rep-
lication may be sufficient. But some efforts at technical 
replications with the same data may fall short of repeat-
ing the methods precisely enough, so we suggest case by 
case consideration of alternative explanations for a failed 
replication effort, such as dissimilar methods, should be 
examined. That leads to our range of recommended repli-
cation attempts of 1 or more. The second attempt should 
meticulously repeat the methods in such cases or the 
uncertainty will persist.

Technical replications with new data present unique 
challenges because methods are neither exactingly iden-
tical nor are the input data the same. Inevitably, subjects, 
sites, even the researchers may be subtly different, e.g., 
[11]. Therefore, we propose 2 or more failed replications 
would be necessary for this category (Table  1). Indeed, 
it could take many efforts at replication with considera-
tion of effect sizes and strength of inference before this 
category of replication leads the community to judge the 
first finding irreproducible. At some point, the tools of 
meta-analysis might be more appropriate than a quali-
tative judgment, and certainly, opinion within the com-
munity of qualified researchers will differ in such cases. 
It seems prudent to raise the threshold for technical 
replications with new data even when the original find-
ing was surprising by other criteria [14]. Technical rep-
lications with new data are likely to require more failed 
replications. An effort at technical replication with new 
data often falls short of confirming or rejecting reproduc-
ibility because the subsequent study teams might find 
it difficult to repeat every step precisely as done by the 
original study. Exact replication with new data is impos-
sible for obvious reasons, as the replicators contend with 
randomness introduced by different sites, times, subjects, 
etc. The difficulty of controlling every variable — from 
subject animals in labs [11] to wild animals in the field, 
different investigators, and the many other variables out-
side lab settings — can be considerable. Uncontrollable 
variables in technical replications with new data make 
us cautious about labelling an original finding irrepro-
ducible. For example, five field studies of wild predator 
attacks on domestic animals, under diverse human hus-
bandry systems, evaluated the effectiveness of deterrent 
lights called Foxlights®; the five studies found every-
thing from the desired treatment effect (deterring preda-
tors away from domestic animals), no treatment effect, 
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to a perverse undesirable effect (attracting predators to 
domestic animals) [15–18]. Because the sites, domes-
tic animals, predators, researchers, deployments, and 
surrounding conditions all differed across the five stud-
ies, it is unclear if these technical replications with new 
data should be considered a basis for doubting the first 
finding of a desired treatment effect [18], the perverse 
undesirable attractant effect also reported for a differ-
ent predator in the same original finding [18], or some 
third option. In fact, the mixed findings across differ-
ent conditions may lend valuable insight into the condi-
tions under which similar treatments may have different 
effects. Similar issues arise in social scientific surveys 
when wording of questions vary, order effects between 
questions arise, identity of investigators or respondents 
differ between studies, or mode of data collection varies. 
We recommend a higher bar of more failed replication 
efforts and caution by investigators to specify the possi-
ble differences in methods that confound interpretations 
(Table 1). See the section below on more complex cases.

However, in some cases a single failed technical rep-
lication with new data might be sufficient. For example, 
the well-funded Open Science Collaboration (OSC), “…
attempted replications of 100 experimental and corre-
lational studies published in three psychology journals 
using high-powered designs and original materials when 
available.” Abstract, [19]. Despite OSC reporting that 
they worked closely with original authors, they reported 
replicated treatment effects that were half the magnitude 
of original treatment effects. Only “36% of replications 
had significant results; 47% of original effect sizes were 
in the 95% confidence interval of the replication effect 
size; …, if no bias in original results is assumed, combin-
ing original and replication results left 68% with signifi-
cant effects.” Abstract, [19]. Under the highly controlled 
lab conditions enjoyed by the OSC replication teams, 
one might argue that a single failed replication is suffi-
cient to demand scrutiny of the original finding. Those 
authors did not label any finding irreproducible based on 
one failed replication but rather restricted themselves to 
discussing confidence intervals and overlap in effect sizes 
when discussing discrepancies between original findings 
and replication findings.

Conceptual replication: Finally, this category requires 
that a given finding can be obtained by two different 
pathways. We are unsure if such replications are pos-
sible in more than a handful of specialized examples 
because this type of replication presupposes distinct 
causal mechanisms producing the same effect. Moreover, 
the studies must be powerful enough to elucidate causal 
mechanisms, which is not always the case. However, we 
see a common thread between the following examples. 
In the first example of a cancer study, a gene mutation 

(the inferred causal mechanism) was correlated with the 
origins of cancerous cells in the original study, whereas 
an alternative mutation (alternative causal mechanism) 
leading to the same cancer was discovered by a subse-
quent study [9]. That seems to be a conceptual replica-
tion, which aimed for the same outcome by a different 
mutation pathway. The conceptual replication seems to 
have disproven the first causal mechanism in one replica-
tion effort. In the second case, investigators ran the same 
treatment in two experimental designs. The experimen-
tal designs produced different outcomes for the same 
treatment [20]. The latter study showed that inconsist-
ent findings resulted from the decision to pre-test survey 
outcomes [20]. In this case, replication revealed a new 
causal mechanism triggered by variation in experimental 
design. Although our two examples seem to suggest one 
replication effort might be enough if the design is robust 
enough to reveal cause-and-effect, we acknowledge that 
maybe replications of both causal mechanisms would be 
required. We also acknowledge most replication efforts 
are more difficult to interpret as we discuss next.

More complex cases of mixed success and failure 
of replication
We anticipate cases in which the original article is sub-
ject to both successful replication and failed replication 
and the replication efforts may be in different categories 
(Table 1 and see our case 2 below). For example, findings 
on wolf mortality show conceptual replications and tech-
nical replications with and without new data. First, an 
unobserved phenomenon (illegal wolf-killing by humans) 
was inferred to be caused by a policy change (reviewed 
in [21, 22]). A conceptual replication of the same system 
investigated a different pathway to test the correlation 
between the policy and the human behavior (poaching) 
[21, 22]. The first pathway (population-level observed 
undetected population-level dynamics and inferred wolf 
mortality whereas the second pathway observed indi-
vidual survival and fates of marked wolves. Although that 
conceptual replication supported the original inferred 
causal mechanism with some refinements [21], a series 
of other studies have been proposed as technical replica-
tions with the same data [21, 22]. On top of that confus-
ing mix of findings, teams have published critiques and 
commentary on each, cf. reviewed and cited in [21, 22]. 
In such protracted debates, one hopes for new data or 
advances in methods because the tangle of authentic rep-
lication efforts is obscured by flawed efforts, reviewed in 
[21, 22]. There may also be cases in which teams of inves-
tigators fail to replicate, demand more information and 
the original finding is clarified or explained better, poten-
tially triggering a new round of replication efforts [22]. 
The case of wolf-poaching above is also characterized 
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by independent authors’ repeated concerns about the 
putative impossibility of replicating a finding because 
something essential is deemed to be missing [21, 22]. We 
explore impossibility of replication next.

Impossibility of replication
Impossibility is defined as “that cannot be, in existing or 
specific circumstances” Oxford English Dictionary online 
accessed 15 October 2025. The definition helps point 
the way because a finding that is impossible to replicate 
is one whose methods or data cannot exist as specified 
or did not exist at the time of the study. Impossibility of 
replication might arise in research papers if the meth-
ods are incomplete, self-contradictory, or stated in such 
a way they cannot be followed for replication by a quali-
fied investigator. In other cases, data are not shared in a 
way that they can be re-analyzed, or under any circum-
stances, collected again (Table 1). Here, we do not refer 
to research into the past, whose historicity’ (unique past 
event) makes it almost impossible to repeat observations 
[23, 24]. Rather, we refer to studies that fail to share data 
or report events that cannot be simulated or repeated 
under any circumstances.

In sum, when the original finding is either subject 
to one or more failed efforts at replication (Table  1) or 
deemed impossible to replicate in peer-reviewed stud-
ies, we might consider labelling that article irreproduc-
ible until further clarification or the original conditions 
return. We acknowledge labels on articles are problem-
atic. Editorial boards may put labels on articles they have 
published [8, 25]; an investigator may publicize their 
own loss of confidence in their own finding or publicize 
their own corrections or retractions [26, 27], but there 
are few trusted mechanisms for third parties to label 
an article as ‘irreproducible’ [28]. To fill that gap, asso-
ciations of researchers and reporters have sprung up to 
describe research misconduct (e.g., [8, 29]), e.g. PubPeer, 
and a body of scholarship describes ways to transparently 
debate evidence and reproducibility [13, 30, 31]. There-
fore, the watchdogs and accumulating scholarly exper-
tise support more careful and more discerning conduct 
by original authors; second-party editors, peer reviewers, 
publishers of scholarly articles; and third-party replica-
tors. We turn to the issue of consensus and skepticism in 
the research community next.

Guarding against misuse of the label ‘irreproducible’
Although replication efforts are currently rare and spe-
cialists in the field of a suspect article may be required 
to confirm whether an article might be irreproducible, 
nevertheless the threshold for claiming irreproducibil-
ity should be high. The threshold should be high to pre-
vent the misuse of this label to disparage a rival team. As 

stated above, there are many kinds of replication which 
may not only replicate the original finding but also offer 
further insight into conditioning factors; discovering new 
causal pathways or conditioning circumstances do not 
make a finding irreproducible. Our proposal in Table  1 
for a number of failed replication efforts and clarity about 
types of replication efforts should motivate researchers 
whose findings are challenged by peer investigators to 
repeat their own findings. Therefore, a label of irrepro-
ducible or even vampire article would not be irreversible.

Remedies for irreproducibility
Even when all involved agree collegially that a published 
finding is irreproducible, the remedy may not be obvi-
ous. Publishers or editors may resist correction or retrac-
tion if no clear error can be identified other than failure 
to reproduce or impossible to reproduce [31], which we 
explore in case 1 below, or authors may not pursue labels 
or warnings to readers even when they agree that their 
own original finding might be in error (see our case 2 
below).

Retraction could of course transform a vampire into a 
zombie article and, in ideal situations, can be a salutary 
process (e.g., [26]]. Correction may cure irreproducibility, 
for example, with the addition of omitted information on 
methods or the presentation of data that were not shared 
in the original. However, continued affirmative citation 
of zombie and vampire articles affects public discourse 
and policy as we have noted briefly above. We turn to this 
issue next.

Affirmative citation
The second condition of our proposal for a vampire arti-
cle is that it elicits affirmative citations in public policy, 
the scholarly literature, or private communications 
(hereafter affirmative citation), after the first condition 
of irreproducibility is met. We follow a prior defini-
tion of affirmative citation, “…confirms, is supported by, 
depends on, agrees with, or is strongly influenced by the 
cited work”, p.2 in [32]. It is beyond our scope to exam-
ine in detail the diffusion of ill effects from erroneous 
research and how these may distort public policy or 
investments in further research when cited affirmatively. 
But we devote considerable discussion to lessons learned 
in the communication sciences about misinformation 
and how to combat it.

We admit that a small number of affirmative citations 
in the scholarly literature or private communications do 
not worry us necessarily. Yet we are concerned when a 
government cites an erroneous study affirmatively even 
once, if that single citation leads to cascading real-world 
effects. Clearly, the judgment about whether affirmative 
citations warrant concern, and how many such citations, 
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will be a subjective value judgment. We leave it to the 
researchers qualified to judge when the literature in their 
subfield needs correction. Nevertheless, pending meta-
research on this question and pending a subfield’s own 
introspection on the criteria, we offer some guidelines 
based on what we perceive as common sense from our 
case studies.

If a single affirmative citation by government leads to 
a shift in priorities for funding, staffing, or effort, such 
shifts can produce cascading effects on human and non-
human safety and health, opportunity costs, etc. (see 
Case 1). Accordingly, when the affirmative citation is to 
the erroneous finding, a flawed method, or tries to build 
on the findings with entirely new projects, our concerns 
grow. When affirmative citations in the scholarly lit-
erature rise (or private communications such as online 
influencers start to get hundreds of mentions), we rec-
ommend the qualified researchers in a subfield ought to 
act. By contrast, when the original authors are the only 
ones citing themselves affirmatively concern should 
lessen. Likewise, when the affirmative citations accumu-
late slowly over years, concern may not be warranted. 
Finally, when affirmative citations are not to the errone-
ous finding but to some other aspect of the putative vam-
pire article (e.g., a step in the methods or an insight in the 
discussion), our concerns diminish.

To avoid misleading the public or policy-makers, speed 
is essential. Scholarly research is not known for its speed 
relative to public uptake and the speed of misinformation 
[28, 33–35]; furthermore, replication efforts, corrections, 
or retractions may face additional delays due to con-
straints on the scholarly publication process [13, 30, 31]. 
Given the relatively slower pace of strengthening or cor-
recting the research literature and purging errors from it, 
it behooves us as authors of potentially erroneous work 
to respond with alacrity when problems with our pub-
lished work is brought to light. Some of those concerns 
may be mistaken of course. But re-checking and verifying 
that our work is unimpeachable and doing so collabora-
tively without entrenching positions or creating animosi-
ties seem important for public policy and for fostering 
greater trust in science and research broadly [36].

The research community nonetheless faces an up-hill 
battle as errors may spread faster than corrections or 
retractions; indeed, affirmative citations to erroneous 
results often outpace affirmative citation to the correc-
tions of those erroneous results [37], as we explore in 
case 2. Our two cases illustrate the time it takes to cor-
rect irreproducible findings cited affirmatively and the 
ultimate failures when the original authors or publishers 
do not take appropriate action. Our first case presents 
two technical replications with the same data, followed 
by evidence of omission of information and conflicting 

statements of methods by the original first author. Policy-
makers perpetuated the irreproducible findings. Third 
parties impeded efforts at correction or retraction (Case 
1). In the second case, the original authors themselves 
attempted correction by publishing an improved, new 
article, but appeared unable to stop the spread of mis-
information from their earlier erroneous findings. Also, 
the second case describes a large number of replication 
efforts or challenges to the reproducibility of the original 
findings in > 10 subsequent rebuttals (Case 2).

Case 1: Aerial shooting at coyotes to protect free‑ranging 
sheep
Wagner & Conover [38], hereafter W&C1999, reported 
the outcomes of a treatment described as aerial shoot-
ing at coyotes during winter in mountain pastures used 
by private sheep owners on public grazing allotments in 
the western U.S. They studied mountain pastures during 
summer months, in which government agents undertook 
mechanical and explosive trapping, snaring, and ground-
based shooting (defined as “summer pasture manage-
ment”, SPM). Those were labelled ‘untreated’ pastures (a 
pseudo-control because killing by SPM occurred on both 
treated and control pastures). Thus., control pastures 
experienced only SPM, whereas treated pastures experi-
enced summer SPM and aerial shooting during winter. In 
2004 and again in 2016, the findings were challenged on 
several grounds by two independent teams conducting 
technical replication with the same data and alleging irre-
producibility. Later, the lead author of the original paper 
made comments in sworn testimony that suggested the 
impossibility of reconciling the published methods. 
Therefore, this case presents evidence for irreproducibil-
ity by the criteria in Table 1.

First, [39] raised several problems in a technical rep-
lication using the same data and published in a sister 
journal of the same publishing society. The publisher 
becomes relevant later as we discuss below. [39] noted 
pseudo-replication of subject pastures, biased selection 
of treated pastures in favor of a treatment effect, and 
multiple comparisons without adjusting the significance 
threshold, see p.1213 [39]. W&C1999 did not correct, 
retract, or explain methods. Second, [40] added to the 
technical replication with the same data but also to the 
evidence of irreproducibility by identifying instances of 
sampling bias by post hoc, non-random selection of the 
pseudo-control pastures, treatment bias, and omission 
of methods (detailed in Additional file 1 Table 1A-C, dis-
cussed below). Third, the irreproducibility of W&C1999, 
was further emphasized by events in a 2018 U.S. federal 
court case [41]. In 2016 and 2018, W&C1999 became the 
subject of a sworn affidavit co-led by the lead author in 
W&C1999 as “primary author” in [42] (full document 
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presented in Additional file 2). The documents that [42] 
entered into the court record contained novel informa-
tion on methods, some of which contradicted the pub-
lished methods in W&C1999.

In Additional file  1 (SI 1, Table  1A-C), we present 
irreconcilable descriptions of methods, which make an 
article irreproducible. Concerned by the appearance of 
different methods, omissions of material data, and logi-
cal inconsistencies about W&C1999 (Additional file  1 
SI 1 Table  1A-C), 14 scholars sent a letter in July 2018 
(Additional file  2) expressing their concerns to the edi-
tor in chief of the journal that published W&C1999. The 
editor-in-chief and the publisher, The Wildlife Society, 
responded that in their opinions a retraction was not 
warranted and that concerns should be best addressed 
by a peer-reviewed comment submitted to their journal 
(Additional file  2). Note that at the time, the publisher 
did not subscribe to the Committee on Publication Ethics 
(COPE, [8]), which might have affected their responses to 
concerns. Only later, in 2022, did the publisher sign on to 
COPE under pressure from critics addressing unrelated, 
other articles by the same publisher [43]. This case illus-
trates an important issue about the role of editors and 
publishers in the perpetuation of vampire articles.

Third party replicators cannot confirm or reject which 
of conflicting methods should be ignored or corrected 
(Additional file 1 SI 1 Table 1A,B). Third parties can only 
raise questions in such cases. Therefore, the onus is on 
publishers and editors to confirm that the review process 
was untainted and that authors disclosed all necessary 
information. Second, the editor and publisher dismissed 
three concerns about irreproducibility: a published tech-
nical replication in the sister journal Wildlife Society Bul-
letin [39]; a second such effort pointing to new problems 
in analysis an finding incomplete methods precluding 
replication, published in a different family of journals 
[40]; and evidence from the lead author of W&C1999 
swearing under oath to methods that were not in the 
original publication (Additional file  2). To this day, the 
editors have not corrected, retracted or posted editorial 
concerns over W&C1999. The invitation to submit to 
peer review in the original journal seems unfair because 
no new methods or data could be offered and peer 
reviewers are not generally qualified to judge if sworn 
affidavits in court bear on an editorial decision about a 
prior article (W&C1999), which they are not reviewing. 
In short, the editor-in-chief had the necessary evidence 
in hand (Additional file  2) to make a judgment about 
the need for a notice of concern, correction, or retrac-
tion. Instead, nothing changed when the 14 authors of 
the letter of concern declined to submit to peer review in 
the same journal. Therefore, we view this case as one in 
which interested parties (publisher and the journal editor 

in chief ) protected a vampire article. Perhaps the cur-
rent retraction guidelines could be sharpened to reduce 
the likelihood that publishers will bury their heads in the 
sand to avoid confronting an irreproducible article.

Finally, W&C1999 has been cited 25 times since 2004 
(first rebuttal published) and 19 times since 2016 (second 
rebuttal published; citation counts from Google Scholar® 
accessed October 2025). Therefore, this case fulfils both 
conditions for a vampire article. Also, the 2018 lawsuit 
was in part over the U.S. government agency (USDA-
APHIS-WS) affirmatively citing W&C1999. That agency 
continues to do so [44]. Therefore, this case fulfils both 
conditions for a vampire article. Fortunately, it is never 
too late for a journal (or agency) to correct the record.

Case 2: Projection of future fish stock declines
A high-profile 2006 paper by Worm et  al. published in 
Science predicted that many important fishery stocks 
would be almost completely depleted by over-fishing 
within 48  years [45]. Broadcast media and prominent 
presses picked it up then and continued to broadcast 
the erroneous conclusion, even after multiple rebuttals 
and failures to replicate, including by the original author. 
The particulars of this case have been well summarized 
by previous authors, and we quote them at length below. 
Nevertheless, we present it in summary fashion again 
to illustrate how the original article arises as a vampire, 
when it is neither corrected nor retracted [45]. Indeed, 
in this case, Science offers the utility tool of an eLetter 
comment on articles, so the authors had a third recourse 
of expressing no confidence in their findings, especially 
after ten rebuttals [37] and their own revision was pub-
lished in 2009. Also, we present the case to explore the 
recommendations on how to correct misinformation in 
the research literature before it does additional harm.

Banobi et  al. [37] reviewed the aftermath of Worm 
et al. 2006 [45] and its 11 rebuttals. The original unreli-
able study remains published and continues to be cited 
more (2.3 per year) than the rebuttals (1.5 per year per 
rebuttal) in the scholarly literature [37]. For Worm et al. 
2006, “97% of citations to the original challenged article 
were uncritical and did not cite the rebuttals”.” p.9, Banobi 
et al. [37] Indeed, they found rebuttals of 7 fisheries stud-
ies were cited < 6% as often as the original rebutted arti-
cle. Therefore, this case illustrates the waste of time and 
resources to challenge an irreproducible finding that is 
widely disseminated in public discourse. This case also 
illustrates the resistance of broadcast media to report on 
failed replications. Banobi et  al. summarized, “…11 July 
2010 headline in the prestigious London newspaper, The 
Sunday Times, trumpeting ‘Fish stocks eaten to extinc-
tion by 2050’ …,” p.9, (omitting an internal citation to 
the London Times reporter). That inaccurate claim was 
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based on Worm et al. 2006 [45]. Not only does the article 
fail to mention any of the 11 rebuttals that question this 
projection, but it misses the later consensus paper by the 
same author and many of his critics that reverses the ear-
lier projection of collapse and instead expects rebuilding 
to occur in 5 of 10 well studied ecosystems (Worm et al. 
2009).”. p.9, [37].

This case illustrates why articles with errors should 
be corrected or retracted, not simply addressed by the 
authors with a subsequent publication that might be 
missed by media, policy-makers, and lay readers. Indeed, 
we agree with [37] on the perils of misinformation in 
science, when they wrote, “High-profile articles such as 
those discussed here receive wide public attention out-
side the biological research community; they form the 
basis for headlines and sound bites, and help to shape 
public opinion on issues such as marine conservation, 
and voters in turn influence the decisions of policy-
makers. Thus, high-profile research findings have a com-
pounded impact, making it even more crucial that public 
policy is based on balanced science reflecting all view-
points, and not just on the science as it is first reported.” 
p.9, [37]. They suggested what to do about irreproducible 
research. Among their several prudent recommenda-
tions, we echo two.

First, editors should link rebuttals permanently to the 
original article. We would add that rebuttals published in 
the same journal might make that linkage stronger, even 
if the rebuttal exceeds word limits or other stylistic issues 
in the journal. Second [37], concluded, “Our results indi-
cate that rebuttal authors may to a large extent be wast-
ing their breath.” p.9. Their analysis shows that citations 

to challenged articles did not diminish over time, no mat-
ter how many rebuttal articles were published. Therefore, 
we propose the remedy is retraction, correction, or bold 
editorial notices on the title page of online, irreproduc-
ible articles.

Banobi et  al. [37] showed that affirmative citations 
by broadcast media to the replication efforts were low 
or zero compared to those generated by the ‘splash’ of 
affirmative citations to the first erroneous article. Our 
label ‘vampire article’ will be helpful in that regard by 
making clear to editors and publishers that replications 
have failed, and public harms are underway.

Discussion
The international scientific community is grappling with 
the substantial number of retractions and corrections in 
the literature (Fig. 2; [29]). A category of published find-
ings, that were retracted but continue to be cited was 
recently named zombie articles [1–3]. Here we add to the 
class of ‘undead articles’ by defining ‘vampire’ articles.

Vampire articles fail independent, peer-reviewed 
efforts at replication or are found to be irreproducible 
because of the impossibility of replication, yet remain 
in the literature and cited affirmatively. Both conditions, 
irreproducibility and affirmative citation, must be met 
before one can identify a vampire article. Identifying 
vampire articles will be more subjective than identifying 
zombie articles because journals have not yet identified, 
(flagged, corrected, or retracted) the former.

To raise a high threshold for claiming an article is 
a vampire and reduce the subjectivity of identifying 
them, we offer what we believe is the first typology of 

Fig. 2  The annual number of retractions, corrections, and editorial notes of concern (y axis) per year (x axis) drawn from the Retraction Watch 
database accessed 14 January 2026 [29]
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replications and criteria for labelling a finding irrepro-
ducible (Table 1). We add that the category of technical 
replication using new data may require a higher threshold 
of failed replication efforts before being labelled irrepro-
ducible because studies in some fields inevitably gener-
ate numerous potentially confounding variables when 
new data are collected for replication purposes. Thus, we 
presented two cases in which high thresholds were met 
to label articles irreproducible (Cases 1, 2). We welcome 
additions or modifications to the typology in Table 1.

Remedies for our cases and for other vampire articles 
may require third parties, not just the research commu-
nity stopping citing irreproducible articles. A single gov-
ernment agency might achieve this for Case 1, as the US 
Department of Agriculture has promoted the vampire 
article despite evidence for its irreproducibility. Remedy-
ing Case 2 may require broadcast media to collaborate 
with researchers to write headlines about a correction 
or retraction of the original. Of course, news outlets like 
sensational or arresting headlines; in this case, some 
good news (fish stocks not as imperiled) might attract 
viewers. Moreover, in Case 2 at least, the subsequent 
publication of a revision by the same lead author in 2009, 
also in Science, and 10 other rebuttals and reanalyses, did 
not prompt a new wave of more correct media coverage. 
But scientists can encourage dedicated, qualified report-
ers to correct the public record also.

Would authors be motivated to participate and expose 
their original error? Although some have published les-
sons they learned from their retractions, e.g., [26], we sus-
pect many would have fears to do so. Perhaps researchers 
who acknowledge their own fallibility and advertise their 
doubts or corrections of their own findings will someday 
gain in reputation rather than the converse.

Rebuttals and failed replication efforts seen through a lens 
of misinformation
Although we deem rebuttals essential to identifying vam-
pire articles, the way those rebuttals are written should 
also be considered carefully to avoid the spread of mis-
information. Repeating misinformation even in a rebut-
tal may be counter-productive [46]. For one, repetition of 
misinformation decreases the efficacy of future correc-
tions by making the misinformation more fluent—easy 
to remember and retrieve in one’s mind—and there-
fore more likely that the misinformation will subcon-
sciously influence attitude formation and judgment [35]. 
Repeated misinformation can come to feel familiar, which 
increases its credibility [47] and may contribute to keep-
ing an inaccurate study alive in public debate. For this 
reason, researchers writing rebuttals should tread care-
fully. A summary of the original article presumed wrong 
will be necessary, but the conclusions of the original 

article should not be repeated, strictly limiting references 
to demonstrations of exactly why and how the article is 
wrong [33]. Indeed, there is some research showing that a 
focus on explaining flawed logic can be as or more effec-
tive at correction than fact-focused approaches [48].

Also, rebuttals should aim for catchy shorthand and 
pithy titles, in hopes of achieving memorability, par-
ticularly in conversations with non-researchers [34]. 
Complex explanations are more difficult to process than 
simple ones, which can disrupt engagement with the 
findings [49]. Beyond rebuttals, the research community 
and its allies will require an array of different interven-
tions [34]. Stating that rebuttals should repeat accurate 
conclusions delivered in simple, catchy language is not 
so easily done. The typology of undead articles may be a 
step in that direction (e.g., zombie articles and vampire 
articles are memorable ways to criticize poor research). 
But the actual findings may be impossible to communi-
cate quickly and simply to lay audiences.

Terminology and the metaphor of vampires
We acknowledge the metaphor of undead articles makes 
the topic more memorable as needed to fight misinfor-
mation (see above), not necessarily more scholarly or 
precise (Fig.  1). However, we list several advantages of 
using the metaphor of undead for such articles.

Vampires suck the life blood
Just as mythical vampires drink blood or suck the vital-
ity from their victims to remain active, erroneous 
research that is cited affirmatively cam harm many audi-
ences. Researchers may waste time and resources pur-
suing fruitless avenues suggested by the vampire article. 
The public and policy-makers can be misled, producing 
unsound policy and individual behavior. The life-blood 
of research is reliable findings fed by public and private 
resources that contribute because they trust research to 
accomplish clear goals. That relationship is threatened by 
vampire articles that drain the life-blood of research and 
public policy deliberations.

Sunlight kills vampires
Sunlight is the best disinfectant, to paraphrase USA 
Supreme Court Justice Brandeis [50]. This metaphor 
captures the importance of transparency in the modern 
open science and research integrity movements [13, 31, 
51–54]. The opposite of sunlight is secrecy. Non-dis-
closure of competing interests played a large role in the 
delays caused by researchers working for the tobacco, 
petroleum, firearms, plastics, and other industries hiding 
harms or exaggerating the benefits of their products for 
profit [33, 55–57]. Secrecy is a tool for concealing weak-
nesses. Vampires in myth hide from sunlight.
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Vampires are harder to kill when living humans protect them
As in the myth, ancient vampires recruit living protec-
tors. Individuals and groups outside the research com-
munity may proliferate irreproducible findings that 
capture the popular imagination. Consider the resilience 
of pseudo-science ideas of alien abduction, intelligent 
design, climate change denial, and vaccine sceptics, all of 
which have been subject to politicized campaigns of dis-
information [56]. Many different, individual motivations 
can help weak evidence overwhelm stronger evidence. 
The affirmative citation of vampire articles by the public 
or by policy-makers also makes them harder to correct 
or retract than simple unreliable findings buried in the 
scholarly literature. But blame should not rest solely or 
even largely with the public.

Editors, reviewers, and publishers can intentionally 
or unintentionally introduce personal, professional, or 
ideological bias into decisions about which evidence to 
publish or correct (Case 1). Some findings are advanced 
by the persuasiveness of a source, whether by individual 
force of personality, prose, or reputations, the wealth 
of organizations or individual donors, or government 
approval. All these factors have been shown to protect or 
proliferate some unreliable findings [33, 55–59].

Awareness of these issues has led the scientific publish-
ing community to advance research integrity. For exam-
ple, the influence of voluntary groups, such as COPE, the 
Committee on Publication Ethics [8], has grown because 
they discuss and promote ethical practices in research 
publications. For letters of concern, corrections, and 
retractions, COPE [8] provides practical guidelines for 
strengthening publication integrity. Perhaps the current 
retraction guidelines could be sharpened to include con-
siderations around vampire articles. Likewise, a few indi-
vidual publishers are taking the lead and putting pressure 
on their peers to improve [7, 60]. Therefore, we make 
an explicit recommendation to editors and publishers, 
which is implicit in the literature on retractions. When 
letters of concern are received by editors and when failed 
replications are called to the attention of editors, those 
original articles cited affirmatively in public policy and 
subsequent research deserve more attention than articles 
with less influence on the public. This echoes Ioannidis 
[14] who noted that attention-grabbing findings are more 
likely to be false.

Letters of concern and efforts at replication should 
both interest editors when the article being replicated 
was published in their journal. Letters of concern usu-
ally trigger introspection by editors and publishers [1, 3, 
8, 13, 25, 30, 57, 58]. So too should efforts at replication, 
successful or failed. The response of editors to both is of 
the utmost importance (Case 1). Similarly, journals other 
than the one in which a putative vampire article was 

published also play a more important role than has been 
explicit in the meta research literature. As both of our 
cases illustrate, third-party replicators published in other 
journals than the original vampire article. Extremely 
slow, disrespectful, or disinterested responses from edi-
tors can make authors of rebuttals more cautious and 
unlikely to submit a critique (or any article) to that same 
journal. Therefore, editors may face novel challenges with 
rebuttals. For one, they may find themselves considering 
articles in other journals that failed to replicate findings 
published in their own journal. Therefore, editors cannot 
only rely on their accustomed list of peer reviewers but 
should consider peer reviewers from journals publishing 
commentaries, critiques, and replication efforts of the 
original article. We suspect this is a novel recommenda-
tion and we welcome editorial feedback. We are aware 
of an editorial justification for not retracting articles no 
matter how flawed. One rationalization may be (as in 
Case 1) that debates should play out as multiple peer-
reviewed point and counterpoint responses. We pointed 
out in Case 1 that such debates may be inappropriate 
when fundamental problems in the original article come 
to light. Although conspicuous labels of editorial concern 
are gaining currency for online publication, print ver-
sions of the original article will lack such labels. Further-
more, secondary affirmative citations may proliferate and 
leave the label behind, analogous to laundering ill-gotten 
income [32].

Moreover, we recommend editors of research articles 
do more than pay attention to rebuttals and expressions 
of concern; editors seem to us to have a duty to call read-
ers’ attention to ongoing debate even if it occurs in other 
journals. Therefore, we endorse the practice of affixing 
editorial cautions to articles that have accumulated peer-
reviewed rebuttals or expressions of concern. Although 
we grant readers might ignore flags of concern and these 
can disappear into the clutter at the top of articles, we 
recommend that editors foster more of the scholarly 
debate that was historically envisioned when the institu-
tion of peer review spread and gained prominence as a 
means of improving research. A flag of editorial concern 
should point readers to free access to rebuttals of the 
flagged article. However, when editors become convinced 
that they have published a vampire article after reading 
the scholarly debate and seeing affirmative citation, flags 
of concern are inadequate in our view. By the analogy of 
vampires, beware the inclination to post warning signs 
around the coffin rather than a stake through the heart.

Lessons learned from research in the communica-
tion sciences support our recommendation that notices 
should be memorable and make it clear that the journal 
has lost confidence in the flagged article. Likewise, cor-
rections should focus on the corrected findings loudly 
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and clearly—not the original ones. Retractions in turn 
should not be covert and kept quiet but trumpeted and 
editors should throw their weight into correcting the 
broadcast media or policy-makers who repeat irrepro-
ducible findings. In short, the research community needs 
the support of the publishing community to combat mis-
information. We acknowledge much of what we propose 
above will face enormous obstacles for under-staffed and 
over-worked editors and peer reviewers. But we empha-
size again that irreproducibility MUST be combined with 
affirmative citations that have broad practical implica-
tions before the research community, and their publish-
ers take action. The two jointly necessary conditions 
should reduce the obstacles to action.

Vampire articles spawn more harmful research
Ultimately, a vampire article should be retracted. But 
retraction dynamics are slow (Cases 1 and 2). There-
fore, articles that should be corrected or retracted may 
cause proliferation of misleading findings. Weak or false 
findings can raise opportunity costs for other research-
ers who might otherwise collect stronger evidence. If a 
vampire article escapes detection and spawns additional 
studies that build upon it, we may find a self-perpetuat-
ing and proliferating set of misleading findings. When 
they cite each other, the resulting patterns have been 
called citation cartels [61]; for another example, see [62] 
for allegations of financial incentives for disinformation 
by advocates for trophy hunting. Also, proliferation may 
thrive when similarly unreliable studies can be produced 
more rapidly than efforts to falsify them. For example, 
subsequent articles stating the methods in the vampire 
article “were followed” rather than specifying methods de 
novo. Thus, vampire articles may spawn additional weak 
studies more quickly than they can be retracted.

When a foundational article is irreproducible and yet 
it spawns more articles that are also not disproven, we 
may see research progress diverted or halted until a para-
digm shift occurs, e.g., the ‘myth of balance of nature’ has 
taken over a century of challenges and still persists [63]. 
Therefore, the metaphor of the vampire spawning further 
undead seems to us to be a helpful heuristic for encour-
aging swift selfless action by qualified experts in the given 
subfield.

Detecting vampires requires more than a mirror. 
Detecting irreproducible findings is not easy and the 
tools for doing it are not at hand in everyday life. Our 
topic may be unfamiliar to some readers who might 
imagine that retractions succeed when the evidence is 
clear that a finding is unreliable. Lay audiences can easily 
find themselves at sea (see the example of wolf-poaching 
preceding our Case 1). We recommend policy-makers 
that are citing peer-reviewed research underpinning their 

policy interventions should ask trusted scientific advi-
sors to confirm the following for the sources they cite: 
has it been retracted, corrected, or marked with a notice 
of concern? To answer this, the Retraction Watch data-
base [29] may help (e.g., Fig.  2). Finding commentaries 
and replication efforts may succeed simply by online text 
search of the original authors’ names or the title of their 
original articles.

If rebuttals or failed replication efforts are found in 
such searches, close reading of the original, comments, 
and replication efforts would be a reasonable next step 
before citing the original for policy formulation. Much 
of that close review would require qualified researchers 
without competing interests to assess whether to cite the 
original article affirmatively. This sounds like an over-
whelming task for most decision-makers with their skel-
etal or non-existent staff of trusted, qualified researchers 
without competing interests. For some cases, civil-sector 
or government watchdog agencies will be needed. This 
raises questions about the possibility of legal enforce-
ment against persistent proliferating vampire articles.

Politicization of science and the weaponization 
of misinformation
When we refer to politicization of research, we are not 
discussing differences in policy preferences related to 
research topics. Rather, politicization of science hap-
pens when actors strategically exploit uncertainties 
inherent to scientific knowledge to serve a policy goal 
or agenda [64]. This may involve exaggerating uncer-
tainty in the research evidence to avoid taking action 
on an issue, e.g., [65], or more direct manipulation. For 
example, political actors challenging climate science 
obfuscated and misrepresented scientific research by 
highlighting contrarian researchers and funding claims 
that were not peer-reviewed, among others [66]. Policy-
makers may be unaware of the weaknesses of the origi-
nal study, but continued use of vampire articles may 
also be part of a broader strategy to cherry pick research 
that can be interpreted to support predetermined policy 
goals. The uncertainty inherent to the process of schol-
arly inquiry presents vulnerability to politicization and 
misperceptions.

Scientific hypotheses are not proven. Rather, hypoth-
eses are positions supported by a body of evidence which, 
particularly in the case of rapidly moving research areas, 
may be quickly found wanting [67]. In this context, it can 
be difficult for non-specialists to weigh the literature and 
discern the quality of studies they find, or to trust appar-
ently changing findings and recommendations. While 
disclosing some forms of uncertainty is well-received 
among the general public (e.g., technical estimates, study 
limitations), disagreement among researchers is a form of 
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uncertainty that can provoke distrust [68]. Contentious 
disagreement between scholars can cast doubt on the 
whole area of research, not only an irreproducible study 
[69]. This may be exacerbated when refuting the findings 
of a study without a clear alternative explanation. Indi-
viduals form mental models of events in their heads that 
illustrate causal links between events; telling others that 
a core element of the model is incorrect, without replac-
ing it, may backfire. For example, telling parents that 
vaccines do not cause autism, while the causes of autism 
remain uncertain evokes psychological discomfort [35]. 
Rebuttals of vampire articles face these uphill challenges. 
Disagreement between research teams may be perceived 
as an indicator of poor competence in the field and failing 
to provide a clear alternative explanation or conclusion 
may leave readers confused and likely to continue to rely 
on the vampire article. Legal protections against politi-
cized vampire articles might be needed.

For example, in the U.S., some government agencies 
and two federal statutes could in principle mitigate the 
problems posed by vampire articles. For one, the fed-
eral Data Quality Act (DQA) should encourage agen-
cies to remove flawed research from policy documents. 
However, the DQA is not subject to judicial review and 
requires agency self-policing. Most agencies’ research 
integrity policies require review by the agency follow-
ing a petition by an outside group, e.g., [70]. Worse in 
our context, the National Environmental Policy Act is 
exempted from the DQA, which would likely immunize 
Environmental Impact Statements (EIS) or assessments 
from DQA challenges adding to the long-standing criti-
cism that EIS typically make meaningless claims [71]. 
Moreover, even if an EIS were to be rescinded (e.g., by 
court order), the decision would affect only that juris-
diction, so poor science in the EIS might live on in other 
jurisdictions (Case 1). A different approach is seen in the 
U.S. Federal False Claims Act (FCA). Institutions cit-
ing suspect research when seeking or reporting on fed-
eral funding may be subject to US Department of Justice 
procedures under the FCA [72]. FCA penalties depend 
on finding research misconduct of a deliberate, or at 
least reckless character. Research misconduct is defined 
in federal law (42 CFR 93 Public Health Service Policies 
on Research Misconduct; Final Rule p. 103), as fabrica-
tion, falsification, or plagiarism. FCA procedures may 
force an institution to freeze the federal funds of the 
research team in question, during an inquiry. Whistle-
blowers have been responsible for 70% of successful FCA 
complaints [72]. Successful FCA challenges force insti-
tutions to return federal funding from past or current 
grants awarded to those convicted of research miscon-
duct. To our knowledge, federal agencies or state or tribal 
agencies receiving federal funds are not subject to FCA 

enforcement. That loophole may facilitate politicization 
of agency research. Although our examples above focus 
on US policy, we believe that the issues highlighted here 
are relevant for the broader research community and 
most governments around the globe. That brings us to 
other limitations of our work and the concept of vampire 
articles.

Limitations
We do not expect the scholarly literature ever to be free 
of errors. We are concerned here only with failures to 
replicate studies that continue to be cited affirmatively. 
Nor do we expect the research community to move with 
alacrity to expand efforts at replication. Although we 
value a scientific literature purged of confirmed errors, 
we acknowledge the ideal is unlikely to be achieved for 
most older findings. We anticipate more recent articles 
and those coming in the future will be subject to more 
scrutiny. We anticipate that fields advancing quickly will 
present corrections in the course of literature reviews, 
following collection of new data and reanalyses prove 
older results erroneous rather than efforts at correction 
or retraction of published work. Nevertheless, in our 
disciplines, and we predict in many others, findings that 
are difficult to repeat, because of lack of funds or inac-
cessible methods to replicate them, may persist in the 
literature for long periods along with their harms. In 
the latter situations, we still urge efforts to replicate but 
we acknowledge that we have no solution for findings 
that are contingent on unique events (historicity) or on 
unique events or subjects. Indeed, we have little to offer 
to improve purely qualitative research that reports on 
individual uniqueness. Finally, a major limitation of our 
approach is that our recommendations impose an added 
burden on editors and peer reviewers to scrutinize stud-
ies that garner affirmative citations outside the scholarly 
literature. This seems a nearly impossible task on their 
own. But aided by the qualified researchers specialized 
in the subfield of an article getting affirmative citations 
in public discourse and aided by post-publication review-
ers and efforts at replication of major findings, it seems a 
more tractable challenge.

Conclusions
The ethics of the conduct of research and cleaning of the 
of its literature are important because the public pays 
for much research and is urgently in need of reliable and 
valid information for policy. Without scholars vigilant for 
irreproducibility followed by swift corrections to the lit-
erature, we fear that public trust in science will continue 
to erode.

Authors, editors, publishers, and third-party replicators 
are essential partners in protecting public trust in science 
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and perhaps other scholarly fields. That means they 
must view each other as allies in weakening the effects of 
errors in research. Public funding to fortify efforts at rep-
lication might go a long way to reducing the harms done 
by erroneous findings. Further, the second condition of 
vampire articles, that of affirmative citation, depends in 
part on better education about research uncertainty and 
strength of inference among decision-makers. Vampire 
articles make the already elusive progress of science and 
other research fields harder to achieve.
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