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By the end of this workshop you should have: 

Ø  a better appreciation of how research is conducted and 
reported; 

Ø  better awareness of the factors that undermine evidence 
trustworthiness (publication, design, bias and error); 

Ø  a more critical insight into the validity of evidence; 

Ø  more tools to help you when you read published research; 

Ø  greater confidence in engaging with, and doing, research. 

NOTA	Interna;onal	Conference	
18th-20th	September	2019	

Aims for this workshop 
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What we’re discussing today 

Ø  What is research? A brief overview of methods of inquiry 

Ø  A warning from another field (surgery for children): why 
bias matters and sometimes it’s life and death! 

Ø  The problems: published work and we like what we think 

Ø  The issues: bias and error 

Ø  Some real worked examples: spot the flaws! 

Ø  How to be critical and protect yourself 

Ø  Some tools to help you 

 

This workshop: 
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This workshop: 

What we’re NOT discussing today 
Ø  Statistical techniques in any detail (relief or disappointment?) 

Ø  The philosophical or epistemiological issues with research 

Ø  The ethics of research activity 

Ø  Lots of details of any particular study 

N.B. most published research you are likely to encounter follows 
social science or epidemiological research traditions. In both, so 
called ‘fixed’ and ‘mixed/random’ effects approaches might be 
used: will say a little more about this shortly. 

 



Ø  Research starts with just an idea  
 (e.g. I wonder what sort of sexual fantasies sexual offenders  actually 
 have?)  

Ø  Ideas need to be framed as research questions 
 (e.g. Do the sexual thoughts sexual offenders have differ from 
 those of non-offenders?)  

Ø  Research questions DETERMINE the method and analysis 
 (e.g. Can only get at thoughts by asking people to report them, and 
 then compare – qualitatively or quantitatively)  

Ø  There are important assumptions at each phase 
 (e.g. that people have sexual thoughts, that offenders grouped by 
 index offence is valid, that generalisations about such ‘groups’ are 
 meaningful, etc. etc.). 
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Some important basic PRINCIPLES 



Ø  Research design: the structure of the study devised to address the 
research question (e.g. a randomised controlled trial) 

Ø  Measures and measurement: the tools used to assess one or 
more variables or phenomena (e.g. risk assessments) 

Ø  Validity and reliability: several different sorts of both – validity is 
the degree to which you measure what you intend to measure 
(internal: degree to which free from bias; external: degree to which 
it’s generalizable or applicable); reliability is the degree to which the 
measure is internally consistent and measurement is replicable. 

Ø  Hypothesis: what you predict, typically contrasted with a null 
hypothesis (actually what you are testing, statistically) 

Ø  Statistical power: the degree to which your study is likely to yield 
statistically significant results, typically a function of sample size 

 

Property of NOTA 2019  

NOTA	Interna;onal	Conference	
18th-20th	September	2019	

Some important basic TERMINOLOGY 



Ø  Sampling: the process for identifying and selecting participants for 
the study (e.g. random sampling) 

Ø  Statistical significance: the probability of rejecting the null 
hypothesis if the null is true, denoted by α (alpha), typically set at 
0.05. When a probability (p) value is shown as ≤ 0.05, the result is 
described as statistically significant (less than or equal to 5% 
chance that the null is true). Values of < 0.01, < 0.001 are even 
‘more’ significant. p can never be zero.  

Ø  Confidence interval/limits: confidence limits are the maximum or 
minimum values above or below which you are confident (at a selected 
confidence level, usually 95%) that the statistic will occur. 

Ø  Effect size: a quantitative description of the magnitude of the 
phenomenon (e.g. the size of a correlation coefficient or an odds 
ratio: typically the larger the effect the larger the value). 
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Some important basic TERMINOLOGY 



Ø  Error: all measurements have error (for a host of reasons) but 
typically error is not systematic but essentially random, so adds 
‘noise’ to the study, reducing the chances of finding effects. 

Ø  Bias: bias is the term used for systematic error; here the bias tends 
to either inflate or reduce the effect systematically. In contrast to 
error, bias can either (in some cases both) increase or reduce 
effects, so is a greater risk, as there will still also be error. 
Confounding variables, by definition, are sources of bias. Bias can 
be introduced at almost any stage, from design, to measure 
selection, to sampling, to analysis and reporting. 

Ø  Primary and secondary data: primary involves collecting data from 
people directly and performing analyses (e.g. a trial, experiment, or 
case series). In contrast, secondary data relies on analysis of 
archived data, or is the foundation of systematic reviews or meta-
analyses (where data can validly be pooled). 
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Some important basic TERMINOLOGY 
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Some important basic TERMINOLOGY 
Ø  Qualitative methods: methods that rely on text or some other non-

quantitative (i.e. measurable) data (e.g. grounded theory). 

Ø  Research models: Fixed effect models are those where all relevant 
parameters (variables) are either known, fixed or controlled (e.g. 
trials). In contrast, mixed and random effect models are those where 
some or all of the variables are neither known nor fixed nor 
controllable (e.g. longitudinal studies). In practice, most research in 
social sciences, medicine and biology, are typically mixed models; 
even the experiments are really quasi-experimental because one can’t 
know, fix or control all potential confounding variables (bias). Most 
mixed/random models are described as observational studies (e.g. 
cross-sectional or cohort studies).  

Ø  Quality: tools available to help judge the quality of research but 
essentially they all aim to help you spot threats to internal validity (i.e. 
bias: e.g. STROBE, MMAT, PRISMA etc.). 
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Specific examples of research designs 

Ø  Systematic reviews and meta-analyses: researchers examine 
published research using explicit methods for searching and analysis, with 
criteria for inclusion and exclusion, to address a research question (e.g. 
do aggression and self-harm tend to co-occur within the same 
individuals). If variables measured across different studies are similar, 
perhaps even using the same measures, data can be pooled, and 
analysed together (meta-analysis). In this way, one can vastly increase 
the sample size, and thereby power – the ability to detect an effect. 
Typically include an assessment of study quality. 

Ø  Experiments such as randomised controlled trials: people from the 
same population are assigned randomly to two or more groups, one of 
which will be the experimental or treatment group; an intervention is 
applied to the treatment group, and the two groups then compared on one 
or more outcome measures. ‘Blinding’ refers to participants not knowing 
which group they are in. Double blinding is when researchers don’t know 
which group participants are in either. 
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Specific examples of research designs 

Ø  Cohort studies: here a group of people sharing one or more 
characteristics (e.g. completed SOTP) are followed over time (i.e. a 
longitudinal study), generally with assessments administered at specific 
time points for all in the cohort, of specified outcome measures. An 
example would be following a cohort of convicted abusers over time to 
analyse risk following SOTP.  

Ø  Case-control studies: here, ‘treatment’ cases are identified to create a 
‘treatment’ group, and from the same population, ‘non-treatment’ 
individuals are identified (the case-controls) to examine the effect of 
treatment. An example would be comparison of risk of re-offending in 
those who completed SOTP and those who did not. Cases are not 
randomly allocated and both participants and researchers know which 
group participants lie in. Can be either prospective or retrospective. 
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Specific examples of research designs 

Ø  Cross-sectional studies: here, a population of individuals is sampled at 
a specified time, for one or more measures of interest (e.g. sexual 
offenders for risk, or sexual interest in children). There is no intervention 
(though some would argue that being assessed IS an intervention) and no 
assessment over time. Identification of the population and ensuring that it 
is either representative or at least typical can be challenging. 

Ø  Case-report studies: here, one or more cases are selected (typically 
because they demonstrate some noteworthy characteristic, e.g. sexual 
offenders with increased risk assessments following SOTP) and 
considered in detail, without reference to other groups or the wider 
population or often assessment over time. There may be an intervention 
component, but the focus is on describing the individuals in detail. They 
are often the first line of ‘evidence’ but suffer many problems. 

Ø  NB: the measures used in any of the above can be variable – surveys, 
physiological or psychological measures, coded interviews etc. What 
determines the measure is what is being assessed. 
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The cautionary story: risks with bias 

Ø  Systematic review of neuropsychological outcomes from surgery in 
children suffering from an epilepsy (Flint, et al, [2017]; Flint et al. 
[2019]) 

Ø  Vast amount of literature 

Ø  Almost all case-reports 

Ø  73 papers reviewed 

Ø  64 had at least two very obvious sources of bias (sample, attrition, 
confounding, measurement, validity of claims), 18 had all five. 

Ø  Analysed correlation between number of identified biases and 
journal impact factor (rs (34) = -0.06, p= 0.740): impact factor tells 
one nothing about the methodological quality of the research of this 
type in this field.	
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Quality of Research Evidence 

The nature of research 
questions determine 
the method chosen (or 
it should) but some 
research approaches 
are inherently more 
subject to problems 
than others when it 
comes to the 
trustworthiness of the 
findings.  
 
There’s a well-
established ‘hierarchy’ 
of QUALITY 
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Some important basic PROBLEMS 

In the last 15 years, many authors have identified major problems in 
how research is conducted, reported and in publishing (e.g. Ioannidis 
(2005); Colquhun, (2017)), though some of these concerns go back 
back further! Together those problems, coupled with problems of bias, 
mean we need to be very careful about what we trust. 

Ø  Too many publications, and findings split across them 

Ø  Sample sizes too small 

Ø  Over-reliance on significance levels 

Ø  Effect sizes too small 

Ø  Too many measures and too few of those analysed together 

Ø  Too little detail about conflicts of interest 

Ø  Generalisation from qualitative studies 
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Some important basic PROBLEMS 

Ø  The further away from the core discipline, the less valid and 
reliable methods tend to become 

Ø  Tendency to believe what is consistent with what one thinks 

Ø  Tendency to ignore/dismiss what is inconsistent 

Ø  Lack of appropriate critique and critique skills 

What follows is an outline of some of the most common sources of bias 
in research. The list is not exhaustive, but starts with the design-
focused biases, then goes on to outline a number of participant and 
researcher bias effects. There are others (e.g. timing or chronology 
biases – measuring different people at different times, different follow-
up periods; recall bias – relying on recall rather than objective 
evidence, etc). It’s virtually impossible to be mindful of all these issues 
when reading research, so various tools have been developed to help. 
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Some common sources of BIAS 

The Cochrane Collaboration identifies several sources of bias 
found in clinical trials, which are relevant for any sort of trial.  

Ø  Selection bias: that groups in a trial or a case-control study are not 
sufficiently similar to be compared. 

Ø  Performance bias: that the two groups are treated differently. 

Ø  Detection bias: that the two groups are measured differently. 

Ø  Attrition bias: that withdrawal or follow up from the groups differs 
systematically. 

Ø  Reporting bias: systematic differences between reported and 
unreported outcomes (e.g. reporting only significant findings). 

But there are other classifications of bias too, relevant for any 
sorts of study. 
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Some common sources of BIAS 

Other examples focused on participants and researchers rather 
than aspects of design: 

Ø  Acquiescence bias: the tendency for participants to agree with a 
proposition. 

Ø  Social desirability bias: the tendency for participants to respond in 
ways they think are expected, or in some way protects their image. 

Ø  Habituation or central tendency response bias: the tendency for 
participants to give similar responses, often in the middle of scales. 

Ø  Confirmation bias: the tendency of researchers to see results as 
confirming their hypothesis. 

Ø  Measurement biases: examples here include, question ordering, 
leading questions/items in scales, cultural biases and interviewer 
biases. 
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Some examples 

We promised some real examples, for you to examine, identify 
problems, and see if you can recommend improvements. 
 
There isn’t time for you to read whole papers, and we must protect 
the authors (unless they are us) so what we have are extracts, 
sometimes amended to make the problems a little more obvious, and 
to obscure authorship. 
 
The aim is to identify errors or biases; what’s wrong with what you 
see, and to what extent does it undermine the validity of the findings?  
 
Working in groups of three, spend up to 10 minutes on each 
example; we’ll then discuss your assessments. 
 
Let’s start with a group exercise. 
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Some examples 

																																																																																Control																			Interven;on	1												Interven;on	2																																																																																																																																							
																																																																																		(n	=	73) 	(n	=	78) 	(n	=	75) 
Baseline	variables																																								Meana 	s.d. 	Meana 	s.d. 						Meana															s.d. 														Pb																																	db 

Age	(years)																																																					28.25 	11.44 	30.26 	12.34 					31.57										16.07 													0.32 										0.20	
 
Gender	(men	=	1,	women	=	2)																					1.71 	0.46 	1.63 	0.49 							1.76												0.43 													0.20 										0.20 

Suicidal	idea;on	and	behaviour					 	2.79 	1.30 	2.47 	1.39 						2.83													1.51 													0.23 										0.20 

Frequency	of	suicidal	thoughts						 	1.99 	0.72 	1.74 	0.75 						1.92													0.78 													0.12 										0.29 

Threats	to	die	by	suicide																															1.30 	0.62 	1.36 	0.60 						1.29													0.65 													0.78 										0.11 

From the British Journal of Psychiatry, (2016) 

What’s wrong with this table? 
 
Does the measurement/reporting make sense? 
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Some examples 

Start with example no.1 and continue. We’ll discuss after each 10 
minute period. 

Ø  Can you see obvious problems which might limit the 
trustworthiness? 

Ø  What might they have done differently? 
o  In terms of the study? 
o  In terms of the report? 

Ø  Can you trust it? 
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Example 1 

Adolescents’ level of knowledge of and supportive attitudes to 
sexual crime.	

An exploratory study, using a researcher-generated questionnaire, 
adapting certain items from the various ‘standardised’ scales. 	

Participants	
A non-probabilistic sample of 245 high school students aged 16–19 years 
(M = 17.2, SD = 1.0), who accepted voluntarily to participate in the study, 
was selected from five schools in four counties. 	
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Example 2 
Smith, P and Waterman, M.G. (2004). Processing Bias for Sexual Material: The 
Emotional Stroop and Sexual Offenders (2004). Sexual Abuse: A Journal of Research 
and Treatment, 16 (2), 163-171. 
A ‘preliminary’ study to examine the degree to which sexual offenders demonstrated attentional bias 
towards sexually themed material. 
Method 
All the offenders were Caucasian. Participants were classified as violent or nonviolent on the basis of 
their index offence (the crime for which the prisoner is currently serving a sentence). There were 10 
individuals convicted of sexual crimes, 10 convicted as violent offenders, and 10 as nonviolent 
offenders. In addition an undergraduate sample of 13 males were included as a normative sample. All 
the offenders were serving sentences in closed prisons in the North of England (i.e., no remand 
prisoners were included in the sample). All the prisoners were volunteers and prior to their participation 
had completed informed consent forms in accordance with both British Psychological Society and UK 
Home Office guidelines on the use of forensic samples. 
Results 
Crucially, in the emotional Stroop sexual offence related word condition, it was observed that there was 
a significant difference between the groups, F(3,39) = 6.12, p <.005, d = 0.232. Both sexual and violent 
offenders bias scores on the sexually themed Stroop were observed to be significantly different to those 
of the undergraduate sample (p <.05) with their response times being inhibited (i.e., they were slower to 
color name sexual words). 
Discussion 
The finding that offenders convicted of sexual offences demonstrated bias in respect of stimuli words of 
a sexual nature is further evidence of the importance of salience in performance in these tests (Riemann 
& McNally, 1995). 
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Example 3 
Turner-Moore, T.J. and Waterman, M.G. (2017). Men presenting with sexual thoughts or 
coercion: flights of fancy or plans for crime? The Journal of Sexual Medicine, 14(1), 
113-124.  
A study to examine the differences and similarities in the sexual thoughts reported by convicted sexual 
offenders and a matched sample of non-offenders. 
Participants 
Participants comprised a subsample of 279 men from 6289 men aged 18-90 (including 208 inmates at 
a medium-security prison in England and 6081 community men) who participated in the Sexual 
Thoughts Project (STP) from 2005-2007. The STP employs a cross-sectional design and anonymous 
computerized administration to examine men’s sexual thoughts and putative links with sexual 
offending.  
The SO group (one or more sexual index offenses) was recruited by distributing information leaflets to 
inmates, holding a research information session (28/31 attendees participated) and approaching men 
on the ‘Vulnerable Prisoner’ wings (72/86 participated; 11 refused, 3 excluded due to learning 
disabilities/difficulty communicating in English); 7 datasets were incomplete and excluded, producing a 
final sample of 93 SO men. The NSO group (one or more non-sexual index offenses, no history of 
sexual offending) was recruited by distributing information leaflets and approaching men on the main 
prison wings (108/114 participated; 4 refused, 2 excluded due to poor reading ability); 1 dataset was 
excluded for self-reported sexual convictions/experiences of sexual offending. For the present study, 
93 NSO men were selected based on most complete datasets. Participation for both groups attracted 
the same pay as prison work or education sessions.   
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Example 4 

McCartan, K. F., Hoggett, J., Marcon, A., & Rumney, P. (2016). Bridging the 
gap: Evaluation of Project Lighthouse. Avon & Somerset Police/UWE. 
A process & impact evaluation of Avon & Somerset's new victims pathway 
(including Sexual abuse and Domestic Violence). The current research study 
evaluated the impact of the Lighthouse programme with regards to victim and 
witness care over its first 15 months’ of operation. It also compared the programme 
and its outcomes to the service provision provided pre-Lighthouse and included 
analysis of outcomes in light of the Code of Practice for Victims of Crime (2015).  

Participants/data: 

- Data collected from pre-Lighthouse victim experiences (N = 201). 

- Interviews with Victims (N = 6), Stakeholders (N = 12) and Lighthouse staff (N = 
7). 

- Ethnographic research 

- Additional victim data (N =22) 
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Example 5 
Richards, K., & McCartan, K. F. (2017). Public opinion about Circles of Support and 
Accountability: A qualitative Study. Deviant Behaviour, 39(3), 400 – 416. 

The research examined public views about sex offender policy based upon online forum contributions, to test 
the idea of a monolithic public vs one of might be better “multiple publics”. 

Participants/Data: 

Data for this research came from four online sources:  

•  all comments (n = 361) made by members of the public on the Facebook page of current affairs television 
program Insight in response to Worthington’s (2015) article “Controversial paedophile support program to 
launch in South Australia in a national first” between 19 March 2015 (when the article was first posted) and 
22 March 2015 inclusive  

•  All comments (n = 103) posted on the Facebook page of current affairs television program Today Tonight in 
response to Nielsen’s (2015) Today Tonight story about the Adelaide COSA program between 9 April (when 
the program aired) and 18 April 2015 (the period during which the vast majority of comments were posted); 

•  all comments (n = 112) posted on the Fighters Against Child Abuse Australia (FACAA) Facebook page in 
response to the announcement of the COSA program between 25 March (when FACAA posted the story on 
its Facebook page) and 18 April 2015 (the period during which the vast majority of comments were posted) 
and 

•  all comments (n = 192) posted in the www.change.org petition “Stop the COSA Trial in South Australia 
Immediately” between early April (when the petition was created) and 18 April 2015 (the period during 
which the vast majority of comments were posted). 
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What can you do? Tools to help 

Tools take different forms: some are aimed at ensuring studies are not 
biased, such as the Cochrane Collaborations Risk of Bias Tool for trials, 
or PRISMA, for proper conduct or reporting of systematic reviews. 
Others are aimed at assessing the quality of published research, such 
as the STROBE statement and mixed-methods appraisal tool (MMAT). 
There are many such tools available, but Cochrane, PRISMA, 
STROBE, and MMAT, are the most commonly used. 
 
We have copies of each for you to take away, though all are freely 
available online. We will look at two – the ones you are most likely to 
need, STROBE and Cochrane. Most systematic reviews will report that 
they are consistent with PRISMA guidelines. Mixed method studies by 
definition don’t sit comfortably with either STROBE or Cochrane, so 
MMAT is useful. 
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What can you do? Tools to help 

STROBE: STrengthening the Reporting of OBservational studies in 
Epidemiology 
 
STROBE is a checklist, identifying what to look for in published observational 
studies (cohort, etc) – probably the majority of studies you’d encounter; these may 
seem obvious but you’ll soon see how often many of these details are missing: 
 
Ø  Title and abstract: should indicate design and what was done and found. 
Ø  Introduction: rationale and any pre-specified hypotheses. 
Ø  Method: 

o   Design and setting (e.g. location) 
o   Participants: eligibility and matching criteria 
o   Variables: outcome measures, predictors, confounders 
o   Measurement: describe how data were collected 
o   Bias: identify and sources of bias and efforts to control 
o   Size: how sample size was determined 
o   Quantitative variable and statistics: describe how data were handled 

 and  the nature of analyses, including how missing data were considered 
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What can you do? Tools to help 

Ø  Results: 
o  Participants: number of them at each stage, number withdrawing 
o  Descriptive data, such as demographics, and nature of missing data 
o  Outcome data: summarise outcome data 
o  Main results: the results of any statistical tests, including confidence limits, 

and effects of adjustment for confounding, if any. 
Ø  Discussion: 

o  Key results: with reference to original objectives 
o  Limitations: identifying any sources of bias or error 
o  Interpretation: cautious overall interpretation, taking account of limitations 
o  Generalisability: discussion of the external validity of the study 

Ø  Funding: give details of any funding of the study or funding of studies on which 
current research was based. 
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What can you do? Tools to help 

The Cochrane Collaboration’s Risk of Bias Tool 
 
The Cochrane tool is focused on RCTs, but many of its elements can be 
applied to any sort of fixed design study, such as experiments. Rather than 
focusing on what is reported, it centres on the sources of bias: 

Ø  Selection bias: 
o  Is there adequate description of how participants have been recruited, and 

allocated to groups?  
Ø  Performance bias: 

o  Is there adequate description and justification for the measures used? 
o  Are they appropriate for the population(s) in question? 
o  Have they been applied equally for all groups? 
o  Was the administration free from bias effects (e.g. order effects)? 

Ø  Detection bias: is there anything to suggest that groups might have been 
treated differently? 
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What can you do? Tools to help 

Ø  Attrition bias: 
o  Are the outcomes described completely for all groups? 
o  Is there account taken of withdrawal or attrition? 

Ø  Reporting bias: 
o  Was reporting of outcomes selective (e.g. some measures examined in 

detail and others less so? 
o  Was reporting equivalent for all groups involved? 

Ø  Other bias:  
o  are potential confounding variables identified and description provided of 

how addressed (e.g. statistically)? 
o  Any other factors considered or identified which might undermine internal 

validity? 
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Final Messages 

Ø  Do not assume that simply because something has been 
published that the findings are trustworthy. 

Ø  If a finding has been replicated, it is more likely to be trustworthy, 
but remember that publishing itself is biased towards novel 
findings, making publication of simple replication more difficult. 

Ø  Use the tools, even if only to help you see if what should be 
reported has been reported. If it hasn’t, you should doubt the 
findings. 

Ø  But remember that most journals now have quite strict word 
limits, so the omission, may reflect lack of space and not poor 
quality of research. 



Property of NOTA 2019  

NOTA	Interna;onal	Conference	
18th-20th	September	2019	

Final Messages 

Ø  Do not imagine that simply because something has been 
published in a ‘good journal’ that it’s more likely to be of high 
quality 

Ø  Large samples and large effects are generally more trustworthy 

Ø  Be critical; if a finding is consistent with what you think should be 
found, but isn’t reported in a quality fashion, you should dismiss 
it. 

Ø  Be mindful of your own biases 

Ø  Ask questions – of authors, of peers, of those who conduct 
research (including members of the Research Committee) 
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Any further questions? 
 
 

Thank you! 
 
 

Please complete the evaluation form. 

The End 



Property of NOTA 2019  

NOTA	Interna;onal	Conference	
18th-20th	September	2019	

References 
Baker, M. (2015). First results from psychology’s largest reproducibility test. Nature. 
https://www.nature.com/news/first-results-from-psychology-s-largest-reproducibility-test-1.17433 
 
Colquhun, D. (2017). The reproducibility of research and the misinterpretation of p-values. Royal Society Open Science.
 https://doi.org/10.1098/rsos.171085 
 
Flint, A.E., Waterman, M.G., Siddell, P., Houston, A.L., Vadlamani, G., Chumas, P. & Morrall, C.H.J. (2019). Assessing 
evidence quality in research reporting neurocognitive outcomes following paediatric temporal lobe surgery for epilepsy. 
Epilepsy Research, 154, 116-123. 
 
Flint, A.E., Waterman, M.G., Bowmer, G, Vadlamani, G, Chumas, P, & Morrall, C.H.J. (2017). Neuropsychological outcomes 
following paediatric temporal lobe surgery for epilepsies: Evidence from a systematic review. Seizure, 52, 89-116. 
 
Higgins, J.P.T., Altman, D.G., Gøtsche, P.C., Jȕni, P., et al. (2011). The Cochrane Collaboration’s tool for assessing risk of bias 
in randomised trials. BMJ. https://doi.org/10.1136/bmj.d5928 
 
Hong, Q. N., Pluye, P.,  Fàbregues, S., Bartlett, G. et al. (2018). Mixed Methods Appraisal Tool (MMAT) Version 2018. McGill 
University. 
http://mixedmethodsappraisaltoolpublic.pbworks.com/w/file/fetch/127916259/MMAT_2018_criteria-
manual_2018-08-01_ENG.pdf 
 
Ioannidis, J.P. (2005). Why most published research findings are false. PLoS Medicine. 
https://doi.org/10.1371/journal.pmed.0020124  
 
Smaldino, P.E. & McElreath, R. (2015). The natural selection of bad science. Royal Society Open Science. 
https://doi.org/10.1098/rsos.160384 
 
University of Bern. (2009). The STROBE Statement. https://www.strobe-statement.org/index.php?id=strobe-home. 
 
 
 


