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Abstract 13 

The scholarly and scientific literature does not automatically correct itself. Erroneous findings 14 

may persist without correction or retraction. Following prior definitions of zombie articles that 15 

are retracted but continue to be cited affirmatively, we add another category of ‘undead’ articles. 16 

We define ‘vampire’ articles by two jointly necessary conditions. The first condition is 17 

irreproducibility, demonstrated  by one or more failed efforts at replication or conditions that 18 

make replication impossible. We offer a novel typology of four categories of replication efforts. 19 

We propose a rule of thumb for how many failed efforts at replication might be required for each 20 

type of replication effort before the original finding is deemed irreproducible. The second 21 

necessary condition for a putative vampire article is that it is cited affirmatively in public policy, 22 

the scholarly literature, or private (non-governmental, not published in the scientific literature) 23 
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communications, after the first condition is met. We discuss rules of thumb for how many such 24 

affirmative citations might lead qualified researchers in that subfield to propose correction, 25 

retraction, or editorial note of concern for the article in question. Our first case concerns aerial 26 

shooting at coyotes and the second case predicted over-fishing. We discuss the damaging effects 27 

of vampire articles and why the metaphor has heuristic value and utility. Perhaps the current 28 

retraction guidelines could be sharpened to include considerations around vampire articles. We 29 

also discuss lessons from the communication sciences about how to remedy misinformation, 30 

offering recommendations to researchers, publishers and editors, concerned with correcting their 31 

literatures and public trust in science generally.  32 

Keywords: correction, post-publication review, replication, reproducibility crisis, retraction, 33 

scientific publishing, trust in research, unreliable findings 34 

Background 35 

Ideally, science and other research progress by replacing weaker evidence with stronger. 36 

In so doing, previous inference can be updated, and – occasionally – transformed into strikingly 37 

different knowledge about how the world works. But the weaker research is not necessarily 38 

expunged after replacement. Troublingly, inferences from weaker research can persist by 39 

different actors intentionally or unintentionally citing it affirmatively in subsequent research, 40 

policy, or private sharing. Such scenarios are particularly troubling when an article has been 41 

retracted for falsification, fabrication, major breaches of integrity, or uncorrectable flaws. Some 42 

in the scientific community call these articles, ‘zombie ’articles’ (1-3). Here, we propose to add 43 

to this taxonomy of the ‘undead’ research finding’, by describing ‘vampire articles’. Unlike 44 

zombie articles, so named by analogy with the undead (retracted article) still moving and 45 

threatening the living (being cited affirmatively), here we consider broader harms to knowledge 46 
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systems in our concept of vampire articles, which are not corrected or retracted, despite failure to 47 

replicate or impossibility of replication, and yet continue to be cited affirmatively in policy, 48 

research, or public discourse. The irreproducible findings of vampire articles can mislead the 49 

public and can distort otherwise sound policy and waste research resources investigating 50 

unsound claims The affirmative citation of erroneous findings drains the vitality from public 51 

policy and discourse or future research. Therefore, to build trust in more reliable research 52 

findings, e.g., (4), we must all work together to find a way to identify (and then to purge) the 53 

unreliable articles by transparent standards. We acknowledge the metaphor of undead articles 54 

makes the topic more memorable (Figure 1), but we find heuristic value in the metaphor (see 55 

Discussion). We strive to treat vampire articles as a criticism related to the methods and findings, 56 

and not to the original authors, editors, or publishers. 57 

Why our topic is important and two cases that illustrate the importance  58 

To understand the broader harms of undead articles, we consider the pathway to zombie 59 

articles which illuminates the two added steps that lead to vampire articles (Figure 1). Many 60 

scholarly papers contain errors, as do zombie articles. Zombie articles pass peer review and 61 

become published but are caught by later screening and retracted, often by the authors 62 

themselves, editors, or post-publication reviewers. Although the delay may be long and the 63 

process tortuous, zombie articles are ultimately retracted, a case of the ideal of the scientific 64 

literature being corrected, despite continued citation. On the other hand, some articles with errors 65 

elude correction or retraction despite repeated evidence that the findings are not reproducible. 66 

That is our first condition for the genesis of a vampire article, described further below. Eluding 67 

retraction or correction might prove fairly innocuous, if researchers, policy-makers, and the 68 

public ignore the erroneous findings. Indeed, the history of science contains hundreds of 69 
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examples of erroneous articles that are never corrected or retracted but, instead, are superseded 70 

and forgotten. We are not concerned with this large historical bank of unreliable findings, unless 71 

an article fulfills the second criterion.  The second condition is that the erroneous article garners 72 

attention and spreads in one or more ways (research, policy, public). Only the combination of 73 

both conditions (unretracted irreproducible findings that are spread privately or publicly) can 74 

make a vampire article. 75 

Figure 1. The metaphor of undead articles juxtaposed for heuristic purposes. The 76 

scholarly literature is full of unreliable findings laid to rest (graveyard), but some articles 77 

continue to be cited despite their retraction (zombie), and yet others resist correction or retraction 78 

and cause harm (vampire). We add our own text to an AI-generated image by Siri-assisted AI in 79 

Mac OS  15.7.3 using the prompt “Use ChatGPT to draw a wide stone archway in the foreground 80 

with a graveyard in the background. Add a headstone with no inscription; add a silhouette of an 81 

unearthed grave with a zombie crawling out of it on the right side; add a shadowy silhouette of 82 

Nosferatu in the center foreground. Draw in a gloomy grayscale but realistic style.” 83 

  84 
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Irreproducibility 85 

The first condition we propose for vampire articles is irreproducibility, which we define 86 

as repeated failures to replicate the finding or impossibility of replication. Replication is an 87 

attempt to repeat a finding and is therefore a benchmark of reproducibility (5, 6). Replication 88 

depends on the original authors clearly and thoroughly sharing methods and data (7). Replication 89 

of a study refers to subsequent good faith, qualified efforts at repeating a finding. Replication 90 

efforts differ in type of approach and their requirements. 91 

Typology of replication 92 

We offer a typology of replication in Table 1 followi9ng and adding to prior work (6, 8-93 

10). Table 1 begins from the premise that replication efforts must either use the same methods as 94 

the original finding or try to repeat the same finding by different methods. Table 1 describes 95 

replication efforts by the characteristics of the replication effort in relation to the original finding; 96 

collection of new data or scrutiny of the original data; its purported cause-and-effect 97 

relationships (mechanisms); the conditions under which replication might be possible or 98 

impossible; and the number of failed replication efforts we consider meaningful enough to 99 

conclude the ‘finding failed to replicate’. The typology provides recommendations not strict 100 

rules for when the balance of views in the research community should shift from general 101 

skepticism to considering a particular finding to be irreproducible. We offer a threshold with a 102 

mix of quantitative and qualitative criteria for failures to replicate, but suggest that in many 103 

cases, statistical expertise will be needed to conclude that a study is irreproducible based on the 104 

strength of inference derived from all replication efforts, rather than a numerical threshold based 105 

on the number of studies. 106 

Table 1. Typology of replication efforts. 107 



6 
 

 Type of replication published in peer-review 
literature * 

Attributes of replication 
efforts 

Exact Technical 
same data 

Technical 
new data 

Conceptual 

Characteristics of the 
replication effort 

All methods 
and data are 
identical 

Same data 
different 
analytical or 
statistical 
methods 

Different 
data, same or 
similar 
methods 

Data and 
methods 
differ 

New data must be collected Not 
necessarily 

No Yes Yes 

Cause-and-effect 
relationship 

Same Same Same Different 
causal 
mechanism, 
similar 
effect 

Conditions that make 
replication possible (and 
rarity) 

Often only 
possible for 
studies with 
simulations 
that are 
code-based 
or computer-
assisted 

Common 
because 
replicators 
need not 
collect new 
data. 

Uncommon 
because 
replicators 
must collect 
new data and 
replications 
can fail for 
many 
different 
reasons. 

Rare, 
requires two 
pathways to 
the same 
outcome. 

Conditions that make 
replication impossible 

Original data 
are not 
shared, or 
steps in 
methods are 
missing or 
contradictory
; or one step 
was unique 
and cannot 
be simulated 
or repeated 

Original 
data are not 
shared 

steps in 
methods are 
missing or 
contradictory
; or one step 
was unique 
and cannot 
be simulated 
or repeated 

Only one 
causal 
mechanism 
or pathway 
exists 
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Guidelines for the 
approximate number of 
replication efforts that must 
fail to treat a finding as 
irreproducible 

Usually, 1 
but more if 
the 
replication 
efforts do 
not produce 
strong 
inference  

Usually, 1 
but more if 
the 
replication 
efforts do 
not produce 
strong 
inference 

2 or more 
(variability 
described in 
main text) 

Usually, 1 
but more if 
the 
replication 
efforts do 
not produce 
strong 
inference 

 108 

* Efforts to replicate must also be published in the peer-reviewed literature defined as the 109 

process undertaken by independent qualified researchers overseen by a journal that has 110 

subscribed to the COPE guidelines (25) . 111 

 112 

A major dichotomy in replication efforts hinges on whether new data must be collected 113 

(Table 1). Exact replications may collect new data but need not, as for example, when random-114 

number generation and simulations are used as input data in both the original and the replication. 115 

Technical replication using new data and conceptual replication both require new data collection.  116 

A prerequisite for all replications is that original methods and data were shared, and that 117 

the replication teams use these conscientiously and meticulously. If the former condition is not 118 

met, see below for impossibility of replication. If the latter condition is not met, a subsequent 119 

effort cannot be considered a replication. Regarding transparent methods, replication should be 120 

feasible without necessarily consulting the original authors, although such consultation can be 121 

helpful for interpreting complex, non-standardized methods. 122 

Exact replications: Because these replications demand exactingly identical methods it 123 

seems to us to be restricted to artificial standardized conditions such as computer models in 124 

which software versions, scripts, code, variable specifications, etc. are all precisely identical 125 

between efforts. Because of the demanding requirements of exact replication, we propose 1-2 126 
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failed replications should be sufficient to label a finding irreducible. Two replication efforts 127 

would be needed if the first effort misinterpreted methods or included subjectivity in methods, 128 

for which reasonable alternative approaches exist. We acknowledge there will always be some 129 

subjectivity. Anyone may find a flaw in the published attempt and propose that a second 130 

replication effort is needed. 131 

Technical replications: Technical replications do not demand exactly identical methods. 132 

Technical replications with the same data consist usually of statistical re-analysis or applying a 133 

different statistical approach, e.g., (11). Such replication efforts seem more common than other 134 

types in Table 1, in part because it is less expensive to repeat statistical analyses than collect new 135 

data. Because the choice of which statistical approach to use sometimes reflects differences in 136 

training and subjective opinions, we recommend statistical experts be involved, or better yet 137 

lead, the assessment of whether a technical replication effort with the same data has failed on 138 

statistical grounds (12). Because technical replications with the same data may identify a flaw in 139 

the original finding based on improved statistical analysis, a single failed replication may be 140 

sufficient. But some efforts at technical replications with the same data may fall short of 141 

repeating the methods precisely enough, so we suggest case by case consideration of alternative 142 

explanations for a failed replication effort, such as dissimilar methods, should be examined. That 143 

leads to our range of recommended replication attempts of 1 or more. The second attempt should 144 

meticulously repeat the methods in such cases or the uncertainty will persist. 145 

Technical replications with new data present unique challenges because methods are 146 

neither exactingly identical nor are the input data the same. Inevitably, subjects, sites, even the 147 

researchers may be subtly different, e.g., (10). Therefore, we propose 2 or more failed 148 

replications would be necessary for this category (Table 1). Indeed, it could take many efforts at 149 
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replication with consideration of effect sizes and strength of inference before this category of 150 

replication leads the community to judge the first finding irreproducible. At some point, the tools 151 

of meta-analysis might be more appropriate than a qualitative judgment, and certainly, opinion 152 

within the community of qualified researchers will differ in such cases. It seems prudent to raise 153 

the threshold for technical replications with new data even when the original finding was 154 

surprising by other criteria (14). Technical replications with new data are likely to require more 155 

failed replications. An effort at technical replication with new data often falls short of confirming 156 

or rejecting reproducibility because the subsequent study teams might find it difficult to repeat 157 

every step precisely as done by the original study. Exact replication with new data is impossible 158 

for obvious reasons, as the replicators contend with randomness introduced by different sites, 159 

times, subjects, etc. The difficulty of controlling every variable — from subject animals in labs 160 

(10) to wild animals in the field, different investigators, and the many other variables outside lab 161 

settings — can be considerable. Uncontrollable variables in technical replications with new data 162 

make us cautious about labelling an original finding irreproducible. For example, five field 163 

studies of wild predator attacks on domestic animals, under diverse human husbandry systems, 164 

evaluated the effectiveness of deterrent lights called Foxlights®; the five studies found 165 

everything from the desired treatment effect (deterring predators away from domestic animals), 166 

no treatment effect, to a perverse undesirable effect (attracting predators to domestic animals) 167 

(15-18). Because the sites, domestic animals, predators, researchers, deployments, and 168 

surrounding conditions all differed across the five studies, it is unclear if these technical 169 

replications with new data should be considered a basis for doubting the first finding of a desired 170 

treatment effect (18), the perverse undesirable attractant effect also reported for a different 171 

predator in the same original finding (18), or some third option. In fact, the mixed findings 172 
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across different conditions may lend valuable insight into the conditions under which similar 173 

treatments may have different effects. Similar issues arise in social scientific surveys when 174 

wording of questions vary, order effects between questions arise, identity of investigators or 175 

respondents differ between studies, or mode of data collection varies. We recommend a higher 176 

bar of more failed replication efforts and caution by investigators to specify the possible 177 

differences in methods that confound interpretations (Table 1). See the section below on more 178 

complex  cases. 179 

However, in some cases a single failed technical replication with new data might be 180 

sufficient. For example, the well-funded Open Science Collaboration (OSC), “…attempted 181 

replications of 100 experimental and correlational studies published in three psychology journals 182 

using high-powered designs and original materials when available.” Abstract, (13). Despite OSC 183 

reporting that they worked closely with original authors, they reported replicated treatment 184 

effects that were half the magnitude of original treatment effects. Only “36% of replications had 185 

significant results; 47% of original effect sizes were in the 95% confidence interval of the 186 

replication effect size; …, if no bias in original results is assumed, combining original and 187 

replication results left 68% with significant effects.” Abstract, (13). Under the highly controlled 188 

lab conditions enjoyed by the OSC replication teams, one might argue that a single failed 189 

replication is sufficient to demand scrutiny of the original finding. Those authors did not label 190 

any finding irreproducible based on one failed replication but rather restricted themselves to 191 

discussing confidence intervals and overlap in effect sizes when discussing discrepancies 192 

between original findings and replication findings.  193 

Conceptual replication: Finally, this category requires that a given finding can be 194 

obtained by two different pathways. We are unsure if such replications are possible in more than 195 
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a handful of specialized examples because this type of replication presupposes distinct causal 196 

mechanisms producing the same effect. Moreover, the studies must be powerful enough to 197 

elucidate causal mechanisms, which is not always the case. However, we see a common thread 198 

between the following examples. In the first example of a cancer study, a gene mutation (the 199 

inferred causal mechanism) was correlated with the origins of cancerous cells in the original 200 

study, whereas an alternative mutation (alternative causal mechanism) leading to the same cancer 201 

was discovered by a subsequent study (8). That seems to be a conceptual replication, which 202 

aimed for the same outcome by a different mutation pathway. The conceptual replication seems 203 

to have disproven the first causal mechanism in one replication effort. In the second case, 204 

investigators ran the same treatment in two experimental designs. The experimental designs 205 

produced different outcomes for the same treatment (21). The latter study showed that 206 

inconsistent findings resulted from the decision to pre-test survey outcomes (21). In this case, 207 

replication revealed a new causal mechanism triggered by variation in experimental design. 208 

Although our two examples seem to suggest one replication effort might be enough if the design 209 

is robust enough to reveal cause-and-effect, we acknowledge that maybe replications of both 210 

causal mechanisms would be required. We also acknowledge most replication efforts are more 211 

difficult to interpret as we discuss next. 212 

More complex cases of mixed success and failure of replication 213 

We anticipate cases in which the original article is subject to both successful replication 214 

and failed replication and the replication efforts may be in different categories (Table 1 and see 215 

our case 2 below). For example, findings on wolf mortality show conceptual replications and 216 

technical replications with and without new data. First, an unobserved phenomenon (illegal wolf-217 

killing by humans) was inferred to be caused by a policy change (reviewed in 19,20). A 218 
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conceptual replication of the same system investigated a different pathway to test the correlation 219 

between the policy and the human behavior (poaching) (19,20). The first pathway (population-220 

level observed undetected population-level dynamics and inferred wolf mortality whereas the 221 

second pathway observed individual survival and fates of marked wolves. Although that 222 

conceptual replication supported the original inferred causal mechanism with some refinements 223 

(19), a series of other studies have been proposed as technical replications with the same data 224 

(19, 20). On top of that confusing mix of findings, teams have published critiques and 225 

commentary on each, cf. reviewed and cited in (19, 20). In such protracted debates, one hopes 226 

for new data or advances in methods because the tangle of authentic replication efforts is 227 

obscured by flawed efforts, reviewed in (19, 20). There may also be cases in which teams of 228 

investigators fail to replicate, demand more information and the original finding is clarified or 229 

explained better, potentially triggering a new round of replication efforts (20). The case of wolf-230 

poaching above is also characterized by independent authors’ repeated concerns about the 231 

putative impossibility of replicating a finding because something essential is deemed to be 232 

missing ((19, 20). We explore impossibility of replication next. 233 

Impossibility of replication 234 

Impossibility is defined as “that cannot be, in existing or specific circumstances” Oxford 235 

English Dictionary online accessed 15 October 2025. The definition helps point the way because 236 

a finding that is impossible to replicate is one whose methods or data cannot exist as specified or 237 

did not exist at the time of the study. Impossibility of replication might arise in research papers if 238 

the methods are incomplete, self-contradictory, or stated in such a way they cannot be followed 239 

for replication by a qualified investigator. In other cases, data are not shared in a way that they 240 

can be re-analyzed, or under any circumstances, collected again (Table 1). Here, we do not refer 241 
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to research into the past, whose historicity’ (unique past event) makes it almost impossible to 242 

repeat observations (22, 23). Rather, we refer to studies that fail to share data or report events 243 

that cannot be simulated or repeated under any circumstances.  244 

In sum, when the original finding is either subject to one or more failed efforts at 245 

replication (Table 1) or deemed impossible to replicate in peer-reviewed studies, we might 246 

consider labelling that article irreproducible until further clarification or the original conditions 247 

return. We acknowledge labels on articles are problematic. Editorial boards may put labels on 248 

articles they have published (24, 25); an investigator may publicize their own loss of confidence 249 

in their own finding or publicize their own corrections or retractions (26, 27), but there are few 250 

trusted mechanisms for third parties to label an article as ‘irreproducible’ (28). To fill that gap, 251 

associations of researchers and reporters have sprung up to describe research misconduct (e.g., 252 

25, 71), e.g. PubPeer, and a body of scholarship describes ways to transparently debate evidence 253 

and reproducibility (12, 29, 30). Therefore, the watchdogs and accumulating scholarly expertise 254 

support more careful and more discerning conduct by original authors; second-party editors, peer 255 

reviewers, publishers of scholarly articles; and third-party replicators. We turn to the issue of 256 

consensus and skepticism in the research community next. 257 

Guarding against misuse of the label ‘irreproducible’ 258 

Although replication efforts are currently rare and specialists in the field of a suspect 259 

article may be required to confirm whether an article might be irreproducible, nevertheless the 260 

threshold for claiming irreproducibility should be high. The threshold should be high to prevent 261 

the misuse of this label to disparage a rival team. As stated above, there are many kinds of 262 

replication which may not only replicate the original finding but also offer further insight into 263 

conditioning factors; discovering new causal pathways or conditioning circumstances do not 264 
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make a finding irreproducible. Our proposal in Table 1 for a number of failed replication efforts 265 

and clarity about types of replication efforts should motivate researchers whose findings are  266 

challenged by peer investigators to repeat their own findings. Therefore, a label of irreproducible 267 

or even vampire article would not be irreversible.  268 

Remedies for irreproducibility 269 

Even when all involved agree collegially that a published finding is irreproducible, the 270 

remedy may not be obvious. Publishers or editors may resist correction or retraction if no clear 271 

error can be identified other than failure to reproduce or impossible to reproduce (30), which we 272 

explore in case 1 below, or authors may not pursue labels or warnings to readers even when they 273 

agree that their own original finding might be in error (see our case 2 below).  274 

Retraction could of course transform a vampire into a zombie article and, in ideal 275 

situations, can be a salutary process (e.g., (26). Correction may cure irreproducibility, for 276 

example, with the addition of omitted information on methods or the presentation of data that 277 

were not shared in the original. However, continued affirmative citation of zombie and vampire 278 

articles affects public discourse and policy as we have noted briefly above. We turn to this issue 279 

next. 280 

Affirmative citation 281 

The second condition of our proposal for a vampire article is that it elicits affirmative 282 

citations in public policy, the scholarly literature, or private communications (hereafter 283 

affirmative citation), after the first condition of irreproducibility is met. We follow a prior 284 

definition of affirmative citation, “…confirms, is supported by, depends on, agrees with, or is 285 

strongly influenced by the cited work”, p.2 in (31). It is beyond our scope to examine in detail 286 

the diffusion of ill effects from erroneous research and how these may distort public policy or 287 
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investments in further research when cited affirmatively. But we devote considerable discussion 288 

to lessons learned in the communication sciences about misinformation and how to combat it. 289 

We admit that a small number of affirmative citations in the scholarly literature or private 290 

communications do not worry us necessarily. Yet we are concerned when a government cites an 291 

erroneous study affirmatively even once, if that single citation leads to cascading real-world 292 

effects. Clearly, the judgment about whether affirmative citations warrant concern, and how 293 

many such citations, will be a subjective value judgment. We leave it to the researchers qualified 294 

to judge when the literature in their subfield needs correction. Nevertheless, pending meta-295 

research on this question and pending a subfield’s own introspection on the criteria, we offer 296 

some guidelines based on what we perceive as common sense from our case studies. 297 

If a single affirmative citation by government leads to a shift in priorities for funding, 298 

staffing, or effort, such shifts can produce cascading effects on human and nonhuman safety and 299 

health, opportunity costs, etc. (see Case 1). Accordingly, when the affirmative citation is to the 300 

erroneous finding, a flawed method, or tries to build on the findings with entirely new projects, 301 

our concerns grow. When affirmative citations in the scholarly literature rise (or private 302 

communications such as online influencers start to get hundreds of mentions), we recommend 303 

the qualified researchers in a subfield ought to act. By contrast, when the original authors are the 304 

only ones citing themselves affirmatively concern should lessen. Likewise, when the affirmative 305 

citations accumulate slowly over years, concern may not be warranted. Finally, when affirmative 306 

citations are not to the erroneous finding but to some other aspect of the putative vampire article 307 

(e.g., a step in the methods or an insight in the discussion), our concerns diminish. 308 

To avoid misleading the public or policy-makers, speed is essential. Scholarly research is 309 

not known for its speed relative to public uptake and the speed of misinformation (28, 32-34); 310 
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furthermore, replication efforts, corrections, or retractions may face additional delays due to 311 

constraints on the scholarly publication process (12, 29, 30). Given the relatively slower pace of 312 

strengthening or correcting the research literature and purging errors from it, it behooves us as 313 

authors of potentially erroneous work to respond with alacrity when problems with our published 314 

work is brought to light. Some of those concerns may be mistaken of course. But re-checking 315 

and verifying that our work is unimpeachable and doing so collaboratively without entrenching 316 

positions or creating animosities seem important for public policy and for fostering greater trust 317 

in science and research broadly (35).  318 

The research community nonetheless faces an up-hill battle as errors may spread faster 319 

than corrections or retractions; indeed, affirmative citations to erroneous results often outpace 320 

affirmative citation to the corrections of those erroneous results (36), as we explore in case 2. 321 

Our two cases illustrate the time it takes to correct irreproducible findings cited affirmatively and 322 

the ultimate failures when the original authors or publishers do not take appropriate action. Our 323 

first case presents two technical replications with the same data, followed by evidence of 324 

omission of information and conflicting statements of methods by the original first author. 325 

Policy-makers perpetuated the irreproducible findings. Third parties impeded efforts at 326 

correction or retraction (Case 1). In the second case, the original authors themselves attempted 327 

correction by publishing an improved, new article, but appeared unable to stop the spread of 328 

misinformation from their earlier erroneous findings. Also, the second case describes a large 329 

number of replication efforts or challenges to the reproducibility of the original findings in >10 330 

subsequent rebuttals (Case 2).  331 

Case 1: Aerial shooting at coyotes to protect free-ranging sheep 332 
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Wagner & Conover (37), hereafter W&C1999, reported the outcomes of a treatment 333 

described as aerial shooting at coyotes during winter in mountain pastures used by private sheep 334 

owners on public grazing allotments in the western U.S. They studied mountain pastures during 335 

summer months, in which government agents undertook mechanical and explosive trapping, 336 

snaring, and ground-based shooting (defined as “summer pasture management”, SPM). Those 337 

were labelled ‘untreated’ pastures (a pseudo-control because killing by SPM occurred on both 338 

treated and control pastures). Thus., control pastures experienced only SPM, whereas treated 339 

pastures experienced summer SPM and aerial shooting during winter. In 2004 and again in 2016, 340 

the findings were challenged on several grounds by two independent teams conducting technical 341 

replication with the same data  and alleging irreproducibility. Later, the lead author of the 342 

original paper made comments in sworn testimony that suggested the impossibility of reconciling 343 

the published methods. Therefore, this case presents evidence for irreproducibility by the criteria 344 

in Table 1. 345 

First, (38) raised several problems in a technical replication using the same data and 346 

published in a sister journal of the same publishing society. The publisher becomes relevant later 347 

as we discuss below. (38) noted pseudo-replication of subject pastures, biased selection of 348 

treated pastures in favor of a treatment effect, and multiple comparisons without adjusting the 349 

significance threshold, see p.1213 (38). W&C19999 did not correct, retract, or explain methods. 350 

Second, (39) added to the technical replication with the same data but also to the evidence of 351 

irreproducibility by identifying instances of sampling bias by post hoc, non-random selection of 352 

the pseudo-control pastures, treatment bias, and omission of methods (detailed in Additional file 353 

1 Table 1, discussed below). Third, the irreproducibility of W&C1999, was further emphasized 354 

by events in a 2018 U.S. federal court case (40). In 2016 and 2018, W&C1999 became the 355 
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subject of a sworn affidavit co-led by the lead author in W&C1999 as “primary author” in (41) 356 

(full document presented in Additional file 2). The documents that (41) entered into the court 357 

record contained novel information on methods, some of which contradicted the published 358 

methods in W&C1999. 359 

In Additional file 1 (SI 1, Table 1A-C), we present irreconcilable descriptions of methods 360 

make an article irreproducible. Concerned by the appearance of different methods, omissions of 361 

material data, and logical inconsistencies about W&C1999 (Additional file 1 SI 1 Table 1A-C), 362 

14 scholars sent a letter in July 2018 (Additional file 2) expressing their concerns to the editor in 363 

chief of the journal that published W&C1999. The editor-in-chief and the publisher, The 364 

Wildlife Society, responded that in their opinions a retraction was not warranted and that 365 

concerns should be best addressed by a peer-reviewed comment submitted to their journal 366 

(Additional file 2). Note that at the time, the publisher did not subscribe to the Committee on 367 

Publication Ethics (COPE, 25), which might have affected their responses to concerns. Only 368 

later, in 2022, did the publisher sign on to COPE under pressure from critics addressing 369 

unrelated, other articles by the same publisher (42). This case illustrates an important issue about 370 

the role of editors and publishers in the perpetuation of vampire articles.  371 

Third party replicators cannot confirm or reject which of conflicting methods should be 372 

ignored or corrected (Additional file 1 SI 1 Table 1A,B). Third parties can only raise questions in 373 

such cases. Therefore, the onus is on publishers and editors to confirm that the review process 374 

was untainted and that authors disclosed all necessary information. Second, the editor and 375 

publisher dismissed three concerns about irreproducibility: a published technical replication in 376 

the sister journal Wildlife Society Bulletin (38); a second such effort pointing to new problems in 377 

analysis an finding incomplete methods precluding replication, published in a different family of 378 
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journals (39); and evidence from the lead author of W&C1999 swearing under oath to methods 379 

that were not in the original publication (Additional file 2). To this day, the editors have not 380 

corrected, retracted or posted editorial concerns over W&C1999. The invitation to submit to peer 381 

review in the original journal seems unfair  because no new methods or data could be offered and 382 

peer reviewers are not generally qualified to judge if sworn affidavits in court bear on an 383 

editorial decision about a prior article (W&C1999), which they are not reviewing. In short, the 384 

editor-in-chief had the necessary evidence in hand (Additional file 2) to make a judgment about 385 

the need for a notice of concern, correction, or retraction. Instead, nothing changed when the 14 386 

authors of the letter of concern declined to submit to peer review in the same journal. Therefore, 387 

we view this case as one in which interested parties (publisher and the journal editor in chief) 388 

protected a vampire article. Perhaps the current retraction guidelines could be sharpened to avoid 389 

reduce the likelihood that publishers willbury their heads in the sand to avoid confronting an 390 

irreproducible article. 391 

 Finally, W&C1999 has been cited 25 times since 2004 (first rebuttal published) and 19 392 

times since 2016 (second rebuttal published; citation counts from Google Scholar® accessed 393 

October 2025). Therefore, this case fulfils both conditions for a vampire article. Also, the 2018 394 

lawsuit was in part over the U.S. government agency (USDA-APHIS-WS) affirmatively citing 395 

W&C1999. That agency continues to do so (72). Therefore, this case fulfils both conditions for a 396 

vampire article. Fortunately, iit is never too late for a journal (or agency) to correct the record. 397 

Case 2: Projection of future fish stock declines  398 

A high-profile 2006 paper by Worm et al. published in Science predicted that many 399 

important fishery stocks would be almost completely depleted by over-fishing within 48 years 400 

(43). Broadcast media and prominent presses picked it up then and continued to broadcast the 401 

erroneous conclusion, even after multiple rebuttals and failures to replicate, including by the 402 
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original author. The particulars of this case have been well summarized by previous authors, and 403 

we quote them at length below. Nevertheless, we present it in summary fashion again to illustrate 404 

how the original article arises as a vampire, when it is neither corrected nor retracted (43). 405 

Indeed, in this case, Science offers the utility tool of an eLetter comment on articles, so the 406 

authors had a third recourse of expressing no confidence in their findings, especially after ten 407 

rebuttals (36) and their own revision was published in 2009. Also, we present the case to explore 408 

the recommendations on how to correct misinformation in the research literature before it does 409 

additional harm. 410 

Banobi et al. (36) reviewed the aftermath of Worm et al. 2006 (43) and its 11 rebuttals. 411 

The original unreliable study remains published and continues to be cited more (2.3 per year) 412 

than the rebuttals (1.5 per year per rebuttal) in the scholarly literature (36). For Worm et al. 2006, 413 

“97% of citations to the original challenged article were uncritical and did not cite the 414 

rebuttals”.” p.9, Banobi et al. Indeed, they found rebuttals of 7 fisheries studies were cited <6% 415 

as often as the original rebutted article. Therefore, this case illustrates the waste of time and 416 

resources to challenge an irreproducible finding  that is widely disseminated in public discourse. 417 

This case also illustrates the resistance of broadcast media to report on failed replications. 418 

Banobi et al. summarized, “…11 July 2010 headline in the prestigious London newspaper, The 419 

Sunday Times, trumpeting ‘Fish stocks eaten to extinction by 2050’ …,” p.9, (omitting an 420 

internal citation to the London Times reporter). That inaccurate claim was based on Worm et al. 421 

2006 (43). Not only does the article fail to mention any of the 11 rebuttals that question this 422 

projection, but it misses the later consensus paper by the same author and many of his critics that 423 

reverses the earlier projection of collapse and instead expects rebuilding to occur in 5 of 10 well 424 

studied ecosystems (Worm et al. 2009).”. p.9, (36). 425 
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This case illustrates why articles with errors should be corrected or retracted, not simply 426 

addressed by the authors with a subsequent publication that might be missed by media, policy-427 

makers, and lay readers. Indeed, we agree with (36) on the perils of misinformation in science, 428 

when they wrote, “High-profile articles such as those discussed here receive wide public 429 

attention outside the biological research community; they form the basis for headlines and sound 430 

bites, and help to shape public opinion on issues such as marine conservation, and voters in turn 431 

influence the decisions of policy-makers. Thus, high-profile research findings have a 432 

compounded impact, making it even more crucial that public policy is based on balanced science 433 

reflecting all viewpoints, and not just on the science as it is first reported.” p.9, (36). They 434 

suggested what to do about irreproducible research. Among their several prudent 435 

recommendations, we echo two.  436 

First, editors should link rebuttals permanently to the original article. We would add that 437 

rebuttals published in the same journal might make that linkage stronger, even if the rebuttal 438 

exceeds word limits or other stylistic issues in the journal. Second, (36) concluded, “Our results 439 

indicate that rebuttal authors may to a large extent be wasting their breath.” p.9. Their analysis 440 

shows that citations to challenged articles did not diminish over time, no matter how many 441 

rebuttal articles were published. Therefore, we propose the remedy is retraction, correction, or 442 

bold editorial notices on the title page of online, irreproducible articles  443 

Banobi et al. (36) showed that affirmative citations by broadcast media to the replication 444 

efforts were low or zero whereas the ‘splash’ of affirmative citations to the first erroneous article. 445 

Our label ‘vampire article’ will be helpful in that regard by making clear to editors and 446 

publishers that replications have failed, and public harms are underway.  447 

Discussion 448 
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The international scientific community is grappling with the substantial number of 449 

retractions and corrections in the literature (Figure 2; 71). A category of published findings, that 450 

were retracted but continue to be cited was recently named zombie articles (1-3). Here we add to 451 

the class of ‘undead articles’ by defining ‘vampire’ articles.  452 

Figure 2. The annual number of retractions, corrections, and editorial notes of concern (y 453 

axis) per year (x axis) drawn from the Retraction Watch database accessed 14 January 2026 (71). 454 

 455 

Vampire articles fail independent, peer-reviewed efforts at replication or are found to be 456 

irreproducible because of the impossibility of replication, yet remain in the literature and cited 457 

affirmatively. Both conditions, irreproducibility and affirmative citation, must be met before one 458 

can identify a vampire article. Identifying vampire articles will be more subjective than 459 

identifying zombie articles because journals have not yet identified, (flagged, corrected, or 460 

retracted) the former.  461 
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To raise a high threshold for claiming an article is a vampire and reduce the subjectivity 462 

of identifying them, we offer what we believe is the first typology of replications and criteria for 463 

labelling a finding irreproducible (Table 1). We add that the category of technical replication 464 

using new data may require a higher threshold of failed replication efforts before being labelled 465 

irreproducible because studies in some fields inevitably generate numerous potentially 466 

confounding variables when new data are collected for replication purposes. Thus, we presented 467 

two cases in which high thresholds were met to label articles irreproducible (Cases 1, 2). We 468 

welcome additions or modifications to the typology in Table 1.  469 

Remedies for our cases and for other vampire articles may require third parties, not just 470 

the research community stopping citing irreproducible articles. A single government agency 471 

might achieve this for Case 1, as the US Department of Agriculture has promoted the vampire 472 

article despite evidence for its irreproducibility. Remedying Case 2 may require broadcast media 473 

to collaborate with researchers to write headlines about a correction or retraction of the original. 474 

Of course, news outlets like sensational or arresting headlines; in this case, some good news (fish 475 

stocks not as imperiled) might attract viewers. Moreover, in Case 2 at least, the subsequent 476 

publication of a revision by the same lead author in 2009, also in Science, and 10 other rebuttals 477 

and reanalyses, did not prompt a new wave of more correct media coverage. But scientists can 478 

encourage dedicated, qualified reporters to correct the public record also. 479 

Would authors be motivated to participate and expose their original error? Although 480 

some have published lessons they learned from their retractions, e.g., (26), we suspect many 481 

would have fears to do so. Perhaps researchers who acknowledge their own fallibility and 482 

advertise their doubts or corrections of their own findings will someday gain in reputation rather 483 

than the converse. 484 
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Rebuttals and failed replication efforts seen through a lens of misinformation 485 

Although we deem rebuttals essential to identifying vampire articles, the way those 486 

rebuttals are written should also be considered carefully to avoid the spread of misinformation. 487 

Repeating misinformation even in a rebuttal may be counter-productive (44). For one, repetition 488 

of misinformation decreases the efficacy of future corrections by making the misinformation 489 

more fluent—easy to remember and retrieve in one’s mind—and therefore more likely that the 490 

misinformation will subconsciously influence attitude formation and judgment (34). Repeated 491 

misinformation can come to feel familiar, which increases its credibility (45) and may contribute 492 

to keeping an inaccurate study alive in public debate. For this reason, researchers writing 493 

rebuttals should tread carefully. A summary of the original article presumed wrong will be 494 

necessary, but the conclusions of the rebuttal should be repeated, strictly limiting references to 495 

demonstrations of exactly why and how the article is wrong (33). Indeed, there is some research 496 

showing that a focus on explaining flawed logic can be as or more effective at correction than 497 

fact-focused approaches (46).  498 

Also, rebuttals should aim for catchy shorthand and pithy titles, in hopes of achieving 499 

memorability, particularly in conversations with non-researchers (33). Complex explanations are 500 

more difficult to process than simple ones, which can disrupt engagement with the findings (47). 501 

Beyond rebuttals, the research community and its allies will require an array of different 502 

interventions (33). Stating that rebuttals should repeat accurate conclusions delivered in simple, 503 

catchy language is not so easily done. The typology of undead articles may be a step in that 504 

direction (e.g., zombie articles and vampire articles are memorable ways to criticize poor 505 

research). But the actual findings may be impossible to communicate quickly and simply to lay 506 

audiences. 507 
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Terminology and the metaphor of vampires 508 

 We acknowledge the metaphor of undead articles makes the topic more memorable as 509 

needed to fight misinformation (see above), not necessarily more scholarly or precise (Figure 1). 510 

However, we list several advantages of using the metaphor of undead for such articles. 511 

Vampires suck the life blood. Just as mythical vampires drink blood or suck the vitality 512 

from their victims to remain active, erroneous research that is cited affirmatively cam harm many 513 

audiences. Researchers may waste time and resources pursuing fruitless avenues suggested by 514 

the vampire article. The public and policy-makers can be misled, producing unsound policy and 515 

individual behavior. The life-blood of research is reliable findings fed by public and private 516 

resources that contribute because they trust research to accomplish clear goals. That relationship 517 

is threatened by vampire articles that drain the life-blood of research and public policy 518 

deliberations. 519 

 Sunlight kills vampires. Sunlight is the best disinfectant, to paraphrase USA Supreme 520 

Court Justice Brandeis (48). This metaphor captures the importance of transparency in the 521 

modern open science and research integrity movements (12, 30, 49-52). The opposite of sunlight 522 

is secrecy. Non-disclosure of competing interests played a large role in the delays caused by 523 

researchers working for the tobacco, petroleum, firearms, plastics, and other industries hiding 524 

harms or exaggerating the benefits of their products for profit (32, 53-55). Secrecy is a tool for 525 

concealing weaknesses. Vampires in myth hide from sunlight. 526 

 Vampires are harder to kill when living humans protect them. As in the myth, ancient 527 

vampires recruit living protectors. Individuals and groups outside the research community may 528 

proliferate irreproducible findings that capture the popular imagination. Consider the resilience 529 

of pseudo-science ideas of alien abduction, intelligent design, climate change denial, and vaccine 530 
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sceptics, all of which have been subject to politicized campaigns of disinformation (54). Many 531 

different, individual motivations can help weak evidence overwhelm stronger evidence. The 532 

affirmative citation of vampire articles by the public or by policy-makers also makes them harder 533 

to correct or retract than simple unreliable findings buried in the scholarly literature. But blame 534 

should not rest solely or even largely with the public.  535 

 Editors, reviewers, and publishers can intentionally or unintentionally introduce personal, 536 

professional, or ideological bias into decisions about which evidence to publish or correct (Case 537 

1). Some findings are advanced by the persuasiveness of a source, whether by individual force of 538 

personality, prose, or reputations, the wealth of organizations or individual donors, or 539 

government approval. All these factors have been shown to protect or proliferate some unreliable 540 

findings (32, 53-57).  541 

Awareness of these issues has led the scientific publishing community to advance 542 

research integrity. For example, the influence of voluntary groups, such as COPE, the Committee 543 

on Publication Ethics (25), has grown because they discuss and promote ethical practices in 544 

research publications. For letters of concern, corrections, and retractions, COPE (25) provides 545 

practical guidelines for strengthening publication integrity. Perhaps the current retraction 546 

guidelines could be sharpened to include considerations around vampire articles. Likewise, a few 547 

individual publishers are taking the lead and putting pressure on their peers to improve (7, 58). 548 

Therefore, we make an explicit recommendation to editors and publishers, which is implicit in 549 

the literature on retractions. When letters of concern are received by editors and when failed 550 

replications are called to the attention of editors, those original articles cited affirmatively in 551 

public policy and subsequent research deserve more attention than articles with less influence on 552 
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the public. This echoes Ioannidis (14) who noted that attention-grabbing findings are more likely 553 

to be false.  554 

Letters of concern and efforts at replication should both interest editors when the article 555 

being replicated was published in their journal. Letters of concern usually trigger introspection 556 

by editors and publishers (1, 3, 12, 24, 25, 29, 55, 56). So too should efforts at replication, 557 

successful or failed. The response of editors to both is of the utmost importance (Case 1). 558 

Similarly, journals other than the one in which a putative vampire article was published also play 559 

a more important role than has been explicit in the meta research literature. As both of our cases 560 

illustrate, third-party replicators published in other journals than the original vampire article. 561 

Extremely slow, disrespectful, or disinterested responses from editors can make authors of 562 

rebuttals more cautious and unlikely to submit a critique (or any article) to that same journal. 563 

Therefore, editors may face novel challenges with rebuttals. For one, they may find themselves 564 

considering articles in other journals that failed to replicate findings published in their own 565 

journal. Therefore, editors cannot only rely on their accustomed list of peer reviewers but should 566 

consider peer reviewers from journals publishing commentaries, critiques, and replication efforts 567 

of the original article. We suspect this is a novel recommendation and we welcome editorial 568 

feedback. We are aware of an editorial justification for not retracting articles no matter how 569 

flawed. One rationalization may be (as in Case 1) that debates should play out as multiple peer-570 

reviewed point and counterpoint response. We pointed out in Case 1 that such debates may be 571 

inappropriate when fundamental problems in the original article come to light. Although 572 

conspicuous labels of editorial concern are gaining currency for online publication, print versions 573 

of the original article will lack such labels. Furthermore, secondary affirmative citations may 574 

proliferate and leave the label behind, analogous to laundering ill-gotten income (31).  575 
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Moreover, we recommend editors of research articles do more than pay attention to 576 

rebuttals and expressions of concern; editors seem to us to have a duty to call readers’ attention 577 

to ongoing debate even if it occurs in other journals. Therefore, we endorse the practice of 578 

affixing editorial cautions to articles that have accumulated peer-reviewed rebuttals or 579 

expressions of concern. Although we grant readers might ignore flags of concern and these can 580 

disappear into the clutter at the top of articles, we recommend that editors foster more of the 581 

scholarly debate that was historically envisioned when the institution of peer review spread and 582 

gained prominence as a means of improving research. A flag of editorial concern should point 583 

readers to free access to rebuttals of the flagged article. However, when editors become 584 

convinced that they have published a vampire article after reading the scholarly debate and 585 

seeing affirmative citation, flags of concern are inadequate in our view. By the analogy of 586 

vampires, beware the inclination to post warning signs around the coffin rather than a stake 587 

through the heart. 588 

 Lessons learned from research in the communication sciences support our 589 

recommendation that notices should be memorable and make it clear that the journal has lost 590 

confidence in the flagged article. Likewise, corrections should focus on the corrected findings 591 

loudly and clearly—not the original ones. Retractions in turn should not be covert and kept quiet 592 

but trumpeted and editors should throw their weight into correcting the broadcast media or 593 

policy-makers who repeat irreproducible findings. In short, the research community needs the 594 

support of the publishing community to combat misinformation. We acknowledge much of what 595 

we propose above will face enormous obstacles for under-staffed and over-worked editors and 596 

peer reviewers. But we emphasize again that irreproducibility MUST be combined with 597 

affirmative citations that have broad practical implications before the research community, and 598 
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their publishers take action. The two jointly necessary conditions should reduce the obstacles to 599 

action. 600 

 Vampire articles spawn more harmful research. Ultimately, a vampire article should be 601 

retracted. But retraction dynamics are slow (Cases 1 and 2). Therefore, articles that should be 602 

corrected or retracted may cause proliferation of misleading findings. Weak or false findings can 603 

raise opportunity costs for other researchers who might otherwise collect stronger evidence. If a 604 

vampire article escapes detection and spawns additional studies that build upon it, we may find a 605 

self-perpetuating and proliferating set of misleading findings. When they cite each other, the 606 

resulting patterns have been called citation cartels (59); for another example, see (60) for 607 

allegations of financial incentives for disinformation by advocates for trophy hunting. Also, 608 

proliferation may thrive when similarly unreliable studies can be produced more rapidly than 609 

efforts to falsify them. For example, subsequent articles stating the methods in the vampire 610 

article “were followed” rather than specifying methods de novo. Thus, vampire articles may 611 

spawn additional weak studies more quickly than they can be retracted.  612 

When a foundational article is irreproducible and yet it spawns more articles that are also 613 

not disproven, we may see research progress diverted or halted until a paradigm shift occurs, 614 

e.g., the ‘myth of balance of nature’ has taken over a century of challenges and still persists (61). 615 

Therefore, the metaphor of the vampire spawning further undead seems to us to be a helpful 616 

heuristic for encouraging swift selfless action by qualified experts in the given subfield. 617 

Detecting vampires requires more than a mirror. Detecting irreproducible findings is not 618 

easy and the tools for doing it are not at hand in everyday life. Our topic may be unfamiliar to 619 

some readers who might imagine that retractions succeed when the evidence is clear that a 620 

finding is unreliable. Lay audiences can easily find themselves at sea (see the example of wolf-621 
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poaching preceding our Case 1). We recommend policy-makers that are citing peer-reviewed 622 

research underpinning their policy interventions should ask trusted scientific advisors to confirm 623 

the following for the sources they cite: has it been retracted, corrected, or marked with a notice 624 

of concern? To answer this, the Retraction Watch database (71) may help (e.g., Figure 2). 625 

Finding commentaries and replication efforts may succeed simply by online text search of the 626 

original authors’ names or the title of their original articles.  627 

If rebuttals or failed replication efforts are found in such searches, close reading of the 628 

original, comments, and replication efforts would be a reasonable next step before citing the 629 

original for policy formulation. Much of that close review would require qualified researchers 630 

without competing interests to assess whether to cite the original article affirmatively. This 631 

sounds like an overwhelming task for most decision-makers with their skeletal or non-existent 632 

staff of trusted, qualified researchers without competing interests. For some cases, civil-sector or 633 

government watchdog agencies will be needed. This raises questions about the possibility of 634 

legal enforcement against persistent proliferating vampire articles. 635 

Politicization of science and the weaponization of misinformation 636 

When we refer to politicization of research, we are not discussing differences in policy 637 

preferences related to research topics. Rather, politicization of science happens when actors 638 

strategically exploit uncertainties inherent to scientific knowledge to serve a policy goal or 639 

agenda (62). This may involve exaggerating uncertainty in the research evidence to avoid taking 640 

action on an issue, e.g., (63), or more direct manipulation. For example, political actors 641 

challenging climate science obfuscated and misrepresented scientific research by highlighting 642 

contrarian researchers and funding claims that were not peer-reviewed, among others (64). 643 

Policymakers may be unaware of the weaknesses of the original study, but continued use of 644 
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vampire articles may also be part of a broader strategy to cherry pick research that can be 645 

interpreted to support predetermined policy goals. The uncertainty inherent to the process of 646 

scholarly inquiry presents vulnerability to politicization and misperceptions. 647 

Scientific hypotheses are not proven. Rather, hypotheses are positions supported by a 648 

body of evidence which, particularly in the case of rapidly moving research areas, may be 649 

quickly found wanting (65). In this context, it can be difficult for non-specialists to weigh the 650 

literature and discern the quality of studies they find, or to trust apparently changing findings and 651 

recommendations. While disclosing some forms of uncertainty is well-received among the 652 

general public (e.g., technical estimates, study limitations), disagreement among researchers is a 653 

form of uncertainty that can provoke distrust (66). Contentious disagreement between scholars 654 

can cast doubt on the whole area of research, not only an irreproducible study (67). This may be 655 

exacerbated when refuting the findings of a study without a clear alternative explanation. 656 

Individuals form mental models of events in their heads that illustrate causal links between 657 

events; telling others that a core element of the model is incorrect, without replacing it, may 658 

backfire. For example, telling parents that vaccines do not cause autism, while the causes of 659 

autism remain uncertain evokes psychological discomfort (34). Rebuttals of vampire articles face 660 

these uphill challenges. Disagreement between research teams may be perceived as an indicator 661 

of poor competence in the field and failing to provide a clear alternative explanation or 662 

conclusion may leave readers confused and likely to continue to rely on the vampire article. 663 

Legal protections against politicized vampire articles might be needed. 664 

 For example, in the U.S., some government agencies and two federal statutes could in 665 

principle mitigate the problems posed by vampire articles. For one, the federal Data Quality Act 666 

(DQA) should encourage agencies to remove flawed research from policy documents. However, 667 
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the DQA is not subject to judicial review and requires agency self-policing. Most agencies’ 668 

research integrity policies require review by the agency following a petition by an outside group, 669 

e.g., (68). Worse in our context, the National Environmental Policy Act is exempted from the 670 

DQA, which would likely immunize Environmental Impact Statements (EIS) or assessments 671 

from DQA challenges adding to the long-standing criticism that EIS typically make meaningless 672 

claims (69). Moreover, even if an EIS were to be rescinded (e.g., by court order), the decision 673 

would affect only that jurisdiction, so poor science in the EIS might live on in other jurisdictions 674 

(Case 1). A different approach is seen in the U.S. Federal False Claims Act (FCA). Institutions 675 

citing suspect research when seeking or reporting on federal funding may be subject to US 676 

Department of Justice procedures under the FCA. (70). FCA penalties depend on finding 677 

research misconduct of a deliberate, or at least reckless character. Research misconduct is 678 

defined in federal law (42 CFR 93 Public Health Service Policies on Research Misconduct; Final 679 

Rule p. 103), as fabrication, falsification, or plagiarism. FCA procedures may force an institution 680 

to freeze the federal funds of the research team in question, during an inquiry. Whistle-blowers 681 

have been responsible for 70% of successful FCA complaints (70). Successful FCA challenges 682 

force institutions to return federal funding from past or current grants awarded to those convicted 683 

of research misconduct. To our knowledge, federal agencies or state or tribal agencies receiving 684 

federal funds are not subject to FCA enforcement. That loophole may facilitate politicization of 685 

agency research. Although our examples above focus on US policy, we believe that the issues 686 

highlighted here are relevant for the broader research community and most governments around 687 

the globe. That brings us to other limitations of our work and the concept of vampire articles. 688 

Limitations 689 
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 We do not expect the scholarly literature ever to be free of errors. We are concerned here 690 

only with failures to replicate studies that continue to be cited affirmatively. Nor do we expect 691 

the research community to move with alacrity to expand efforts at replication. Although we 692 

value a scientific literature purged of confirmed errors, we acknowledge the ideal is unlikely to 693 

be achieved for most older findings. We anticipate more recent articles and those coming in the 694 

future will be subject to more scrutiny. We anticipate that fields advancing quickly will present 695 

corrections in the course of literature reviews, following collection of new data and reanalyses 696 

prove older results erroneous rather than efforts at correction or retraction of published work. 697 

Nevertheless, in our disciplines, and we predict in many others, findings that are difficult to 698 

repeat, because of lack of funds or inaccessible methods to replicate them, may persist in the 699 

literature for long periods along with their harms. In the latter situations, we still urge efforts to 700 

replicate but we acknowledge that we have no solution for findings that are contingent on unique 701 

events (historicity) or on unique events or subjects. Indeed, we have little to offer to improve 702 

purely qualitative research that reports on individual uniqueness. Finally, a major limitation of 703 

our approach is that our recommendations impose an added burden on editors and peer reviewers 704 

to scrutinize studies that garner affirmative citations outside the scholarly literature. This seems a 705 

nearly impossible task on their own. But aided by the qualified researchers specialized in the 706 

subfield of an article getting affirmative citations in public discourse and aided by post-707 

publication reviewers and efforts at replication of major findings, it seems a more tractable 708 

challenge. 709 

Conclusions 710 

The ethics of the conduct of research and cleaning of the of its literature are important 711 

because the public pays for much research and is urgently in need of reliable and valid 712 
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information for policy. Without scholars vigilant for irreproducibility followed by swift 713 

corrections to the literature, we fear that public trust in science will continue to erode.  714 

Authors, editors, publishers, and third-party replicators are essential partners in protecting 715 

public trust in science and perhaps other scholarly fields. That means they must view each other 716 

as allies in weakening the effects of errors in research. Public funding to fortify efforts at 717 

replication might go a long way to reducing the harms done by erroneous findings. Further, the 718 

second condition of vampire articles, that of affirmative citation, depends in part on better 719 

education about research uncertainty and strength of inference among decision-makers. Vampire 720 

articles make the already elusive progress of science and other research fields harder to achieve. 721 
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