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A B S T R A C T

Science has a credibility problem, and it is not just the fault of politicians, journalists, or conspiracy theorists. It 
begins within science itself. This review examines how flawed methods and selective reporting, combined with 
overly polished communications that prioritise image over clarity, have normalised bad practice in molecular 
biology, diagnostics, and related applied sciences. The quantitative real-time polymerase chain reaction (qPCR) 
offers a clear example: a conceptually simple, technically mature technology that is nonetheless routinely mis
used, despite published standards and repeated calls for methodological rigour over the past two decades. If 
qPCR is so often misapplied, what does that suggest about confidence in more complex, less transparent tech
nologies? An additional problem lies in the way scientific findings are misreported or exaggerated. Such dis
tortions have far-reaching consequences beyond individual studies. From the MMR-autism scare to COVID-19 
testing and vaccine hesitancy, they have fuelled confusion, eroded public trust, and endangered public health. 
Consequently, when flawed or overstated findings shape public policy or clinical decisions, the damage un
dermines science’s role as a reliable source of knowledge and informed choice. Credibility must rest on trans
parent practice, ethical responsibility, and attention to both how results are produced and how they are 
communicated. Until scientists recognise that communication is not value-neutral, and that our public voice 
carries consequences far beyond the lab, public scepticism will be justified.

1. Introduction

In biology, as in all science, knowledge is built on uncertainty. 
Healthy scepticism of scientific claims is therefore not only acceptable, 
but necessary. It serves to test consensus, challenge assumptions, and 
refine understanding. Yet in recent years, the trust once instinctively 
placed in scientists, and the authority this conferred on the scientific 
culture and its institutions, has eroded. From climate change to vaccines, 
from genetically modified crops to pandemic responses, the scientific 
voice, once presumed to be disinterested and grounded in evidence, is 
increasingly regarded with suspicion or outright hostility. This loss of 
confidence has serious implications: for scientists themselves, for public 
understanding, and for public health [1].

Recent efforts at self-scrutiny have focused on communication: 
greater transparency, clearer messaging, more engagement. But two 
important caveats remain. First, scientific information is often filtered 
through ideologically charged or scientifically illiterate media envi
ronments. Second, efforts to educate or inform rest on the assumption 

that the public are listening, an assumption that may no longer hold. 
Consequently, in many cases, science is not only misunderstood; its 
legitimacy is challenged.. Entire segments of the public now operate 
within intellectually closed worlds where there is no longer a shared 
frame of understanding and accurate communication is dismissed as 
manipulation. In some circles, the willingness to reconsider one’s 
opinions is not just absent, it is treated as a weakness. This condition 
casts a long shadow. If scientific trust no longer holds, then no amount of 
clarity can repair what has become a structural divide.

Yet we cannot ignore our own complicity. Scientific trust is eroded 
not only from without but also from within. Inconsistently applied 
methods, selective reporting, and routine exaggeration are sufficiently 
common to raise uncomfortable questions. Do our own practices, 
whether through neglect, pressure, or intent, contribute to the mistrust 
we experience? This review explores how internal scientific behaviours, 
external communication failures, and intellectual fragmentation have 
converged to undermine public trust, and draws on the quantitative 
polymerase chain reaction (qPCR) as a technology that exposes this 
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scientific fragility.
When compromised practices influence diagnostics, policy, or public 

debate, they cause real harm: to patients, to populations, and to the 
credibility of science itself. As we reflect on the world our children will 
grow up in, where the boundary between opinion and fact is increas
ingly blurred, we want to remind all of us that the responsibility for 
scientific integrity does not end with the generation of data. This obli
gation extends through the systems that shape how science is practiced, 
conveyed, and understood, and it is one we owe to future generations: 
our students, our children, our grandchildren.

2. Trust in science: public perception and global variation

Public trust in science reflects a complex interplay of cultural history, 
education, political polarisation, media framing, and live experience, 
with religious affiliation also emerging as a significant predictor of at
titudes toward scientific claims [2]. Whilst most people still believe that 
scientists should engage with the public and play a larger role in poli
cymaking [3], the depth and resilience of trust in the integrity of sci
entific pronouncements are increasingly under strain. This erosion of 
confidence is not uniform. In countries with strong civic institutions, 
high levels of education, and transparent governance, scientists continue 
to command substantial public confidence [4]. In others, however, 
where trust in government is low or the media landscape cultivates 
polarisation, scepticism toward science is far more pronounced. France, 
notably, has some of the lowest levels of trust in science in Western 
Europe, shaped by a long-standing cultural scepticism toward techno
cratic authority [5]. This disparity is particularly evident in attitudes 
toward vaccines. Whilst an already low 72 % of people in Northern 
America and 73 % in Northern Europe agree that vaccines are safe, 
confidence is only 59 % in Western Europe and 50 % in Eastern Europe. 
By contrast, confidence is significantly higher in low-income regions, 
with 95 % of respondents in South Asia and 92 % in Eastern Africa 
affirming vaccine safety [5]. The UK ranks 15th out of 68 countries in 
trust in scientists [3], although that faith is continually undermined by a 
tabloid media culture that amplifies fringe views [6]. A particularly 
damaging episode was the MMR-autism controversy, fuelled by sensa
tionalist coverage in outlets such as the Daily Mail, which gave sustained 
attention to Andrew Wakefield’s claims despite widespread scientific 
rejection [7]. The episode continues to have lasting global effects on 
vaccine uptake and public health [8].

Two decades later, the COVID-19 pandemic exposed and intensified 
many of the same vulnerabilities. Vaccine hesitancy revealed deep so
cietal rifts, as widespread misinformation, politicisation, and conspiracy 
theories eroded confidence in one of the most significant biomedical 
achievements of the century [9]. In the United States, political affiliation 
is now a stronger predictor of trust in scientists than either scientific 
literacy or personal experience with science [10], an indication not only 
of polarisation, but of a deeper breakdown in shared epistemic norms.

This mistrust was amplified by the hesitant, confused, and often 
contradictory response of the scientific and medical communities to the 
pandemic [11]. Shifting guidelines and evident disagreements amongst 
experts made it harder for the public to accept this as the consequence of 
predictable uncertainty of evolving evidence. Instead, social media fed 
on this ambiguity and fuelled the rapid spread of emotionally charged 
misinformation, thus alienating a large section of the population [12]. 
Together with the politicisation of scientific roles [13] this growing 
scepticism toward expert consensus undermined the perceived legiti
macy of science itself [14]. Remarkably, perceived inconsistency in 
scientific advice, e.g. shifting guidance on masks, boosters, or trans
mission routes, had a more corrosive effect on trust than any single 
falsehood or conspiracy theory [15].

While these external factors are well documented, a more troubling 
possibility needs exploring: what if science itself has become harder to 
trust not because of its enemies, but because of its own failings? If the 
public finds science confusing, inconsistent, or unreliable, we must 

consider whether the science reaching the public is at times poorly 
executed, selectively reported, or inadequately validated. The issue is 
not whether the scientific method is flawed, but whether its imple
mentation, dissemination, and public presentation have deviated from 
its ideals. This connects directly to internal debates now taking place 
across the scientific community, most visibly in the discussions sur
rounding reproducibility and reliability.

3. Reliability under scrutiny: science examines itself

The scientific community itself is aware of problems affecting the 
reliability of research results [16] due to methodological weaknesses 
and low rates of reproducibility [17–19]. This internal understanding 
suggests that there is a valid reason for the erosion of public trust in 
science.

An early warning with a provocative title (“Why most published 
research findings are false”) came from John Ioannidis, who argued that 
structural features of the scientific process, low statistical power, pub
lication bias, and researcher flexibility, inevitably lead to a high rate of 
false-positive findings [20]. Although this stark conclusion was criti
cised for relying on theoretical modelling rather than empirical mea
surement [21], and although some of Ioannidis’ later pronouncements 
on COVID-19 were widely regarded as ill-informed and misleading [22], 
his original argument catalysed a global discussion about scientific 
reliability [23]. This debate resulted in calls for reform: improved 
training, better statistical practices, and changes in incentive structures 
to promote reproducibility [24].

The so-called “replication crisis” is particularly apparent in 
biomedical research. Independent replication efforts at Amgen [25] and 
Bayer [26] found that only 11–25 % of landmark preclinical studies 
could be reproduced. Strikingly, non-reproducible studies were cited 
more frequently than those that were replicable, a pattern echoed in the 
finding that retracted publications continue to attract citations long after 
their retraction date [27]. But replication alone does not resolve the 
problem, as this pattern reflects not just individual error but structural 
incentives: academic reward systems tied to publication, funding, and 
visibility may help foster a natural selection of inadequate science. 
These incentive structures prioritise novelty over rigour, volume over 
validation, and impact over transparency, encouraging researchers, 
often unconsciously, to adopt practices that maximise publication po
tential rather than truth [28].

Crucially, the underlying issues are rarely the result of outright 
fraud. Instead, they reflect a continuum of questionable research prac
tices [29]: flexible data analysis (“p-hacking”), selective reporting, 
failure to pre-register hypotheses, and neglect of proper statistical con
trols [30]. Such practices fatally undermine the reliability of the con
clusions drawn, resulting in a body of literature that, while formally 
peer-reviewed and statistically “significant,” is not reproducible and 
has little translational relevance or clinical impact [31]. When scientists 
themselves question the reliability of the literature, and replication 
failures become widely reported, it is unsurprising that public confi
dence is affected.

There is some disagreement with regards to the claims of widespread 
scientific unreliability, with one argument being that whilst science 
faces methodological challenges, fear of a systemic collapse are not 
supported by long-term trends in publication quality or correction rates 
[32]. But such arguments rest on generalised metrics and discipline- 
averaged data. They fail to account for method-specific fragility, 
where technical complexity, lack of standardisation, and entrenched 
practices contribute to systemic problems that may be obscured in 
broader analyses. Fields that work with inherently variable biological 
systems and rely on complex statistical modelling, small sample sizes, or 
poorly standardised protocols are particularly susceptible to persistent 
methodological weakness. They shape what is published, what informs 
policy, and what is taken to be true. Addressing these issues requires 
focused scrutiny of the specific techniques by which data are generated, 
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and the standards by which those techniques are judged. Scientific 
technologies are not neutral tools; they structure what can be observed, 
measured, and claimed. One such technique is quantitative real-time 
PCR (qPCR), whose conceptual simplicity masks widespread problems 
in its application.

4. qPCR as an example of scientific fragility

The speed and volume of data generation in molecular science has 
increased dramatically over the past 40 years. Today, researchers can 
analyse thousands of samples using a range of techniques such as the 
qPCR and massively parallel sequencing targeting nucleic acids and 
multiplex immunohistochemistry targeting proteins. These technologies 
generate vast volumes of data whose accuracy and interpretation 
depend on rigorous quality control. Whilst this was already patchy in 
small-scale experiments, it becomes logistically and practically over
whelming in large-scale studies. This imbalance is the predictable 
outcome of a system optimised for speed, novelty, and scale, but poorly 
equipped to ensure that its outputs are reliable, interpretable, or 
meaningful.

qPCR is probably the most widely adopted molecular technology 
across scientific, diagnostic, and regulatory domains [33], and it played 
a central role in the global COVID-19 response [34]. Its outputs inform 
regulatory decisions [35], making its reliability not just a technical 
concern but a public health imperative [36–39]. Yet because its outputs 
are transparent enough to expose flawed practice, it also constitutes a 
clear example of how a widely adopted method can be consistently 
misapplied [40]. This is widely recognised within the qPCR community 
itself but rarely appreciated by its broader user base [41]. For example, 
even in high-profile applications such as wastewater-based surveillance 
of SARS-CoV-2, flawed RT-qPCR data have impaired interpretation and 
delayed public health response [42].

Decisions made at any of the many stages of its workflow, whether in 
reagent or instrument selection, assay configuration, or data analysis, 
can introduce substantial variation, often leading to divergent results 
that may appear methodologically sound but are not directly compa
rable [43–45]. This, in turn, invites the publication of unsupported in
terpretations. Frustratingly, many published qPCR studies omit key 
methodological details, making it difficult even for experienced readers 
to detect the flaws that may underlie reported results [46].

Recognising these weaknesses, the Minimum Information for Publi
cation of Quantitative Real-Time PCR Experiments (MIQE) guidelines, 
published in 2009 [47] and recently revised [48], set out minimum 
requirements for the design, execution, and reporting of qPCR experi
ments. With over 17,000 citations, the original guidelines have helped 
shape expectations around data quality, transparency, and methodo
logical rigour in qPCR and RT-qPCR experiments [49]. They now serve 
as a reference standard across molecular biology, diagnostics, agricul
ture, and regulatory science, have shaped journal policy, and underpin 
ISO 20395 [50].

And yet, MIQE is routinely ignored [51–53]. Numerous surveys of 
the qPCR literature have documented persistent non-compliance. 
Common failures include poor quality control [54–56], neglect of the 
reverse transcription step [57–59], and the use of unvalidated reference 
genes [60–63], despite clear guidance on how to characterise the most 
appropriate ones [64–66]. Additional problems include uncertainty 
around PCR efficiency measurement [67–69], inadequate reporting of 
Cq variation [70], and a lack of transparency regarding primer se
quences or assay conditions [71–74]. Even when papers cite MIQE, 
many fail to meet its basic requirements. Although web-based tools now 
exist to guide proper qPCR analysis [75–78], uptake remains limited.

Whilst industry has the potential to standardise methods, too often 
commercial incentives lead to secret ingredients in buffer solutions, 
confidential enzyme variants, and undisclosed sequences in primers and 
probes. Contrary to completely defined components that are the stan
dard in scientific literature, proprietary kits, mixtures and components 

seldom outlive the company that once provided them. Detailed methods 
are often replaced by, “…according to manufacturer instructions…” that 
may not be retrievable. Variation in different reagent lots are seldom 
disclosed. Undisclosed salt and additive concentrations in PCR buffers 
make it impossible to accurately predict required denaturation and 
primer annealing conditions [79]. The apparent certainty of tempera
ture cycling protocols crucial to the success of PCR (e.g. 95 ◦C for 15 s, 
60 ◦C for 30 s) is an illusion masked by differences between instruments 
and samples within an instrument. Scientists seeking to maximise their 
workflow too often rely on kits or promised outcomes from instruments 
without verification. The volume of results enabled by commercial 
support of scientists is extraordinary, but only if the results are valid and 
can be repeated.

The disconnect between acknowledged awareness and actual prac
tice raises an awkward question: if scientists know how to perform qPCR 
correctly, why is it so often conducted in ways that fall short of estab
lished best practice? This persistent gap between awareness and 
implementation likely reflects a combination of practical constraints, 
such as time pressure, limited resources, or perceived publication de
mands, and the assumption that some deviation from best practice is 
inconsequential. Whatever the cause, the result is a widespread toler
ance of methodological compromise that undermines reproducibility 
and reduces confidence in published findings [80,81].

The consequences are significant. Flawed qPCR studies routinely 
lead to the publication of unreliable or exaggerated fold-changes, which 
obscure true biological signals and waste limited resources in biomarker 
discovery [71,82]. In basic research flawed qPCR studies leads to asso
ciations with spurious pathways, invalid mechanistic claims, and mis
directed downstream work in basic research [83]. In diagnostics, poor 
data compromise the interpretation of test results, delay informed public 
health decisions, and impede the effective management of infectious 
disease outbreaks [84,85].

In addition to practical consequences, these flawed practices also 
distort legitimate scientific debate. Contradictory findings are not 
inherently problematic; they often reflect productive uncertainty. But 
when such contradictions arise from methodological flaws rather than 
competing theories or experimental nuance, they eliminate the 
distinction between genuine scientific disagreement and artefacts of 
poor data. The public are rarely aware of these underlying technical 
flaws, but they are sensitive to inconsistency. When multiple studies first 
claim to identify biomarkers for the same disease, then reach different 
conclusions, and finally fail to result in clinical application, the lay 
reader sees only contradiction. If those data are used to underpin diag
nostic tests, public health policies, or media claims that later collapse, 
trust in science is broken. The implications extend beyond technical 
shortcomings; repeated failures to deliver on scientific promises, espe
cially when hyped discoveries yield no clinical or practical outcomes, 
reduce public confidence in the credibility of entire fields and contribute 
to growing scepticism toward expert knowledge [13,14]. The public 
may not see qPCR data, but the decisions they influence often have 
direct implications for public welfare. In this light, the erosion of tech
nical standards is not merely a scientific issue but a societal one.

5. Science in the public eye: trust, dissent, and the consequences 
of communication

Efforts to restore public trust in science often focus on improving 
communication: better clarity, greater openness, more engagement. This 
approach relies on the assumption that the public is receptive, that 
misinformation is a correctable error, and that clearer messaging will 
bridge the gap between scientific consensus and public understanding 
[86]. Yet emerging evidence suggests a more difficult truth: communi
cation fails not only when content is lacking, but when the communi
cators misunderstand their role, and when scientists and the public no 
longer share common assumptions, expectations, or sources of 
knowledge.
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Recent studies highlight this fracture. Trust in science strongly pre
dicts the type of information sources individuals use during crises. Those 
who view scientists as trustworthy are more likely to consult scientific 
and journalistic sources, whereas those with low trust turn instead to 
alternative platforms. Notably, whilst both groups seek information, 
what differs is the narratives they accept [87].

Similar patterns have been demonstrated between scientists who 
hold divergent views on the causes of vaccine hesitancy and strategies to 
address it [88]. While most blamed disinformation and politics, many 
also cited poor communication and internal disagreement. Some sup
ported coercive measures, despite acknowledging widespread institu
tional mistrust. This tension between recognising fragility and asserting 
authority speaks to deeper confusion about how science should engage 
with a sceptical public.

Unsurprisingly, the tone of scientific communication influences not 
just perception, but policy and public response. During the COVID-19 
pandemic, this dynamic was laid bare by the publication of Great Bar
rington Declaration (GBD), launched in 2020 by academics backed by an 
ideological sponsor. It called for an end to lockdowns in favour of 
“focused protection,” and although presented as a scientific interven
tion, it was also a political one, delivered with rhetorical certainty and 
promoted through strategic media coordination [89]. A well-publicised 
seroprevalence study received disproportionate publicity relative to its 
evidence base [90], and its lead author warned in another article of a 
“fiasco in the making,” long before sufficient data existed to support 
such a claim [91].

The issue was not disagreement per se, but the projection of certainty 
during a time of profound uncertainty, which personalised debate, 
polarised interpretation, and undermined public confidence. That said, 
the pandemic response was not without fault on the other side. Measures 
such as arbitrary distancing rules, universal masking of very young 
children, and shifting guidance were often poorly explained and 
inconsistently justified, further eroding trust. The suppression, real or 
perceived, of dissenting scientific voices also played a role in fuelling 
scepticism. At the outset of the pandemic, decisions had to be made in 
the near-complete absence of reliable data, which made divergent expert 
opinions not only inevitable but necessary. The problem was not the 
existence of differing views, but the way they were communicated and 
perceived, as two opposing and authoritative camps, sowing confusion 
and weakening public trust. In such contexts, it is essential that scientific 
disagreement be framed with humility, grounded in evolving evidence, 
and free from personal denigration or the implication that those with 
alternative views are acting in bad faith.

By contrast, figures such as Anthony Fauci and Sarah Gilbert 
generally demonstrated restraint and adapted their positions as more 
data became available. The contrast between styles of communication 
was striking: while some voices engaged in performative dissent, 
rhetorically confident and attuned to ideological narratives, others 
practised greater caution and intellectual humility. One approach 
sought headlines, the other engender and preserve trust. Both were 
shaped by the pressures of crisis, but their impacts on public trust 
diverged.

The challenges facing public science are not confined to knowledge 
alone, they carry ethical implications. When scientific communication 
becomes careless, adopts performative rhetoric, or aligns with ideology, 
the harm is tangible. Patients may be misled by unreliable diagnostics, 
populations may be underserved by skewed research agendas and ani
mals may suffer through poorly designed experiments. These are not 
abstract costs, they are consequences of choices.

Credibility is a combination of trust in the veracity of a scientific 
discovery and the responsibility with which it is being communicated. 
That responsibility extends beyond what is said to how it is said. It in
cludes anticipating how scientific messages will be interpreted, resha
ped, and amplified in the public domain.

6. Scientific communication, media practices, and public 
confusion

There are at least four distinct requirements for public trust. These 
are competence, integrity, benevolence, and openness [92]. Failures in 
any one of these can degrade trust, but openness most directly implicates 
communication, and poor communication erodes confidence even in 
otherwise reliable work. Whilst factual accuracy is essential for credi
bility, it is also important to anticipate how scientific claims are 
communicated.

The translation of scientific findings into the public domain is 
mediated by a complex and often distorting chain of communication: 
from researcher to journal, from university press office to news outlet, 
and finally from headline to public consciousness. Additionally, there is 
bias that comes from within the scientific community itself. The so- 
called science lobby, which consists of senior administrators, research 
funders, and institutional communicators promotes science in public 
and political arenas with the main aim of securing control over research 
priorities, with maximum funding and minimum external oversight. 
Although these aims are often couched in public-spirited terms, they are 
fundamentally interest-driven. Worryingly, the increasing influence of 
agenda-driven public relations over discriminating science journalism 
compromises the media’s ability to inform the public, as many science 
writers rely on one-sided information rather than investigative reporting 
[93]. This results not just in inaccurate communications, but in 
tendentious half-truths that then develop lives of their own. The omni
presence of web-based information has further challenged traditional 
journalistic practices and blurred the boundaries between reporting and 
promotion [94]. Any distortions are especially damaging when the un
derlying science is already inconsistent, as is often the case in biomarker 
discovery or diagnostic assay development [95].

Whilst the media are a key intermediary in shaping how the public 
perceives science, their motivation may run counter to scientific caution 
[96]. Journalists have deadlines to meet, stay ahead of the competition 
and editorial priorities that favour critical, selective, and sometimes 
sensational storytelling [97]. The need to attract attention favours dra
matic descriptions, black-and-white conclusions, and confident claims 
and overrides the need to abide by the conditional, cautious nature of 
the research. Media headlines are often based on press releases that 
broadcast revolutionary innovations with well-defined consequences, 
rather than question underlying assumptions and describe possible 
limitations. This failure to communicate science as a non-linear process 
invites public scepticism once the headlines are not confirmed by sub
sequent implementation of whatever was being hyped. The many re
ports of molecular biomarkers targeting a range of diseases that 
subsequently are never heard of again, typically reported as “within ten 
years,” illustrates this point. As such tools repeatedly fail to materialise, 
the public comes to view such claims not as cautious projections, but as 
promotional hype. Similar practises in other fields, such as routinely 
describing economic data as “unexpected,” reinforce the perception that 
expert authority is disconnected from reality. Also, most journalists are 
not trained scientists or statisticians and so rely on the veracity of the 
filtered information they receive. They may view peer review as a 
guarantee of truth, when in practice it is a flawed process, full of obvious 
shortcomings with little evidence that it works [98]. This leads to the 
uncritical reporting of illusory breakthroughs that will be later contra
dicted or have to be discarded. This feeds public disappointment and 
contributes to a growing suspicion that scientific claims are unreliable 
[99].

It is easy to blame communication breakdowns on journalists or 
public ignorance. But that narrative lets scientists off too lightly. A 
tendency to confuse complexity with depth results in scientific termi
nology being jargon-filled and scientific publications and presentations 
being generally impenetrable to the general public. Our inability to 
convey a convincing narrative clashes with the narrative imperatives of 
journalism, resulting in mutual misunderstanding [100]. We expect 

S.A. Bustin and C.T. Wittwer                                                                                                                                                                                                                Methods 242 (2025) 54–61 

57 



journalists to translate our complex technical information into everyday 
language, but complain that maintaining a narrative requires them to 
strip away the caveats and uncertainties essential to scientific under
standing. Ultimately, then, the responsibility for alienating the public 
lies with the original communication, not the transmitter or the audi
ence. This failure is compounded by our assumption that non-specialists 
cannot understand, when they often can, if we allow them the oppor
tunity. A more self-aware and less performative scientific culture would 
recognise that trust is earned not only through the reliability of our 
findings, but through the humility and clarity with which those findings 
are conveyed [101–103].

An additional unexpected contributor is that mainstream media may 
be required to broadcast a fair balance of opinions. In science reporting, 
this can result in false equivalence between what is a wide consensus 
between experts and maverick pseudoscientific views. This was an 
important issue during the prolonged MMR-autism controversy in the 
UK, where discredited claims were repeatedly presented alongside 
robust immunological and epidemiological evidence. The damage en
dures elsewhere as vaccine scepticism has been politicised in the USA 
and now circulates far beyond fringe groups [104,105]. As a result, low 
vaccination rates have led to the return of measles, a disease once 
eliminated [106].

And yet, it would be naïve to assume that improved communication 
alone will resolve the deeper fractures now evident in the public rela
tionship with science. First, in a democracy, there is no obligation to 
listen [100]. Second, on its own, accurate information does not generate 
trust, especially if it lacks perceived relevance or fails to reflect the au
dience’s values and circumstances [107]. Third, in many settings, sci
ence is no longer merely misunderstood, it is no longer recognised. 
Significant segments of the public now operate within intellectually 
closed systems, where even respectful, evidence-based communication 
is interpreted as manipulation or threat. If communication depends on 
shared norms such as openness and the willingness to revise one’s 
opinions, then these conditions no longer hold across large sections of 
the public sphere. Many view the world through specific ideological 
prisms and do not perceive scientists and their institutions as intellec
tually competent, morally reliable, or aligned with their specific in
terests. The problem therefore is no longer that of poor communication, 
but a separation of social, ethical, political and religious ideology.

This uneasy realisation forces scientists to confront not just how they 
speak, but how they are heard. Some audiences may no longer be 
persuadable. Others remain undecided or simply confused. For those 
still listening, lucidity, respect, and responsibility still matter.

7. Summary

The aim of this review was to provide an explanation for the decline 
of public trust in science. We suggest that this is due to the challenges 
that affect the reliability of research results, demonstrated using qPCR as 
a representative example, together with poor communication, the 
changing role of the media, and the compartmentalisation of society. 
Reliability is compromised by inconsistent adherence to detailed rec
ommendations such as the MIQE guidelines, despite broad awareness of 
their existence. Results based on inappropriate scientific methodology 
are then disseminated by incentive structures that reward flashy novelty 
over unexciting incremental results and institutional agendas that 
favour high profile over a desire for public engagement. Once 
accountability is optional, this leads to a disconnect between reality and 
expectation and so invites the cynicism and lack of trust that is prevalent 
today.

Public trust in science varies widely. Political, cultural, and histor
ical elements have influenced how science and scientific advice is 
viewed in different societies. Public support is highest in countries with 
high civic engagement and transparent governance and lowest where 
politicians encourage, and media amplify polarisation. Remarkably, in 
the USA trust in science now correlates more strongly with political 

identity than with scientific literacy or personal experience.
There is a replication crisis in biomedicine. The scientific commu

nity itself acknowledges concern over the reliability of research results 
and their interpretation. The so-called replication crisis is particularly 
acute in biomedicine and is due to systemic weaknesses in experimental 
design, analysis, and reporting. Structural incentives coupled with 
inconsistent implementation and mostly absent enforcement reinforce 
these patterns by rewarding novelty over rigour and publication volume 
over reproducibility.

qPCR is a clear example of methodological irregularity. qPCR is 
central to gene expression analysis, diagnostics, and regulatory testing, 
and it is not just a basic research tool but its outputs are used for clinical 
decision making, regulatory approvals, and public health policy. Yet its 
flawed practises are widespread, well-publicised yet largely ignored 
despite the availability of clear standards (MIQE). This illustrates how a 
technically mature method can produce unreliable results when non- 
compliance at every step of its complex workflow remains the norm. 
Such disregard has serious consequences as it creates a body of publi
cations that combine misleading results with a lack of reproducibility 
and so steer future research in a wrong direction, confound biomarker 
discovery and compromise diagnostic accuracy.

Communication failures amplify methodological weaknesses and 
erode trust. Scientific credibility requires not only accuracy but clarity 
and transparency of messaging. Yet scientific announcements are passed 
through multiple intermediaries, each with its own incentives, hidden 
agendas and constraints. Simplification, distortion, and exaggeration 
can accumulate across this chain, especially in environments dominated 
by public relations and constrained journalism. Scientists may also 
contribute to this problem, using technical language as a marker of 
expertise whilst failing to appreciate the storytelling imperative that 
prevents misunderstanding. In an era of ideological fragmentation, even 
accurate information can be perceived as manipulation. Rebuilding trust 
will depend on prominent commitment to methodological integrity, 
institutional accountability, and communicative transparency. Even 
then, broad sectors of society will remain immersed in intellectual silos 
that are not penetrated by even the most respectful, evidence-based 
communication.

8. Conclusion

The scientific method is our most powerful mechanism for gener
ating reliable knowledge. Yet its benefits are lessened by inadequate 
methodological standards, opaque internal practices, and communica
tions that are poorly articulated, often tendentious, and generally 
inaccessible to the public. The credibility of scientific research rests less 
on formal accountability than on the integrity of its practitioners. What 
earns trust is the public recognition that discovery is pursued for the 
collective benefit of knowledge, and that scientists will report what they 
find, even when it disappoints, contradicts, or complicates. What we say, 
and how we say it, matters, even when it feels like no one is listening. 
Scientific authority carries a responsibility to accuracy, to humility, and 
above all, to humanity. Our task is not only to generate knowledge, but 
to ensure that the way we share it sustains the trust on which its value 
depends.
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