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A B S T R A C T

Purpose: RCTs are the gold standard in determining intervention efficacy with journal impact factor assumed to
index research quality. Flint et al’s (2017) systematic review examined neurocognitive outcomes following
paediatric temporal lobe epilepsy surgery. Retrieved evidence was restricted to non-RCTs, which pose greater
risk of bias and thus diminish research quality. The current study evaluated risk of bias in sources retrieved by
Flint et al. and explored whether impact factor related to research quality within this selected field.
Methods: Methodological and reporting bias was evaluated using categories of bias specified by Cochrane. The
relationship between the identified number of biases and journal impact factors of retrieved sources was examined.
Results: All studies carried substantial risk for bias. Methodology bias included low sample size (76.71%; 56/73),
risk of confounding cognitive outcomes due to failure to report pre-surgery neurocognitive data (21.92%; 16/73)
and to determine whether patients were prescribed antiepileptic drugs at follow-up (53.42%; 39/73). Reporting
bias included overstating claims based on findings (53.42%; 39/73), failure to report individual patient char-
acteristics (66%; 33/50) and omitting the nature of surgical interventions (15.07%; 11/73). The number of
sources of common bias within studies was not associated significantly with journal impact factor (p= .878).
Conclusion: This evaluation highlights risk of bias when sources are predominantly uncontrolled non-RCTs and
provides evidence that journal impact factor is not a reliable indicator of quality within this field. Authors should
limit bias in their methods and reporting of results, to ensure the highest quality evidence possible is used to
inform treatment decisions and prognosis.

1. Introduction

A systematic review must assess the methodological quality of studies
included, so that the evidence presented may be understood in the context
of each study’s risk of bias in its results or conclusions and the applicability
of its findings (Higgins and Green, 2011). Increasing bias sizeably reduces
the validity and reliability of research findings; therefore, conscious efforts
must be made by authors to limit this factor (Ioannidis, 2005).
Cochrane reviews generally only use randomised control trials

(RCTs), which are typically considered as the gold standard for evalu-
ating intervention outcomes as this research design minimises the risk
of bias (Centre for Reviews and Dissemination, 2009). However, em-
phasis on the use of RCTs becomes problematic when considering areas

of research that lack sufficient numbers to accommodate large scale
trials, such as temporal lobe surgery for an epilepsy in both adult
(Krucoff et al., 2017) and paediatric populations (Flint et al., 2017). A
large proportion of studies in this field are of single case experimental
design which are limited to the extent they permit control for con-
founding factors. Single case studies and case reports are considered
low in the hierarchy of evidence; although some case study designs,
such as high quality n-1 trials, are now recognised by the Oxford Centre
for Evidence-Based Medicine (OCEBM) as some of the highest quality
evidence (OCEBM Levels of Evidence Working Group, 2011).
A systematic review conducted by Flint et al. (2017) examined evi-

dence reporting neurocognitive outcomes following temporal lobe surgery
for an epilepsy in childhood and no RCTs were retrieved. While this review
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found evidence to suggest that the majority of study participants remained
stable in terms of neuropsychological outcomes following neurosurgical
treatment, the authors specified that no quantified assessment could be
conducted due to a combination of mixed study designs, incomparability of
assessments used and study quality. Quality assessment of studies which
determine surgical intervention outcomes in this patient cohort is funda-
mental to ensuring high quality evidence is used when clinicians and fa-
milies are considering whether to proceed with neurosurgery. Epidemio-
logical research indicates that 27 in every million children might benefit
from resective surgery for a form of epilepsy (Berg et al., 2009). While this
equates to approximately 405 children per year in the UK, only about 25%
of such epilepsy surgery procedures took place prior to 2013 (NHS
Commissioning Board, 2013). The few RCTs in adults and adolescents
aged>12 years reported improved quality of life and seizure reduction
with surgical intervention compared to long-term drug treatment (Wiebe
et al., 2001; Engel et al., 2012). However, these sources do not present
adolescent participant outcomes separately from adult data, with Engel
et al. (2012) not reporting quality of life outcomes for participants younger
than 17 years old. Hence, these studies do not sufficiently identify out-
comes specifically for paediatric populations. Whilst a trial of surgery
versus drug treatment would not be ethically justified, cohort studies (i.e.
where some patients have undergone surgery and others have not) may be
able to provide important insights within this research area when clinical
trials are not appropriate. Evidence suggests early surgical intervention for
an epilepsy in infancy can reduce seizure frequency (Duchowny et al.,
1998), resulting in improved neurocognitive outcomes within this sensitive
developmental period (Loddenkemper et al., 2007; Cross, 2011). Thus,
studying neurosurgical outcome is vital to furthering knowledge regarding
the prevention, limitation, and management of cognitive impairment in
paediatric patients following treatment for temporal lobe epilepsy.
When evaluating intervention outcomes in a field where studies are

overwhelmingly case series design, existing guidance states non-RCT
studies can be considered providing that the reviewer acknowledges the
greater likelihood of bias and the need for more attention to be paid
when assessing selection and reporting bias within these sources
(Reeves et al., 2008). While most systematic reviews use quality as-
sessment tools designed for evaluating controlled trials, many assess-
ment tools to evaluate risk of bias in non-RCT studies exist (Zeng et al.,
2015). However, these are often only appropriate for assessing a spe-
cific type of study design, e.g. examining case-controlled or cohort
study designs using the Newcastle-Ottawa Scale (NOS; Wells et al.,
2016). There is a lack of specific guidance regarding the quality as-
sessment of uncontrolled case series, with no widely validated tool
existing to appraise studies of this kind (Sanderson et al., 2007). Extant
quality assessment tools which can be used with mixed study designs,
such as Mixed Methods Appraisal Tool (MMAT; Pluye et al., 2011), can
only appraise methodological quality and not reporting quality.
A standard which is frequently assumed to denote research quality

is the impact factor of the journal in which a given study is published.
Previous studies have suggested that methodological quality of clinical
research appears to increase as a function of journal impact status (Saha
et al., 2003; Ali et al., 2017). However, the measurements of quality
used were not always comprehensive in these studies e.g. Saha et al.
(2003) asked participants to rate methodological quality of studies on a
scale of 1–10 with no distinction between different types of potential
bias. Equally, contradictory findings exist which highlight limitations of
using journal impact factor as a gauge of methodological quality
(Kurmis, 2003). Thus, evidence is lacking to support this assumption.
Undertaking quality assessment judgments based upon the Cochrane

(2013) categories of bias (Cochrane Consumers and Communication
Review Group, 2013), this paper aimed to appraise evidence for the
cognitive outcomes following paediatric temporal lobe surgery for epi-
lepsies, allowing greater insight into the potential biases of research areas
dominated by non-RCT studies. This study also examined whether a
meaningful correlation existed between common biases within publica-
tions and journal impact factor. Based on previous literature (e.g. Saha

et al., 2003), it was hypothesised that there would be less bias observed
within studies published in higher impact journals. To the authors’
knowledge, this relationship has not been investigated within this selected
research field. The current study explored the quality of research within
this field and did not investigate or comment on surgery efficacy.

2. Methods

2.1. Data source

Seventy-three articles were sourced from a published systematic review
(Flint et al., 2017), which examined evidence reporting neurocognitive
outcomes following temporal lobe surgery for an epilepsy in childhood. Of
these, 45 (62%) were uncontrolled retrospective case series, 20 (27%) were
case reports, three (4%) were mixed longitudinal case series with cross-
sectional data from comparison with a chronic epilepsy control group, two
(3%) were longitudinal case series data with cross-sectional data from a
comparison group of healthy young people, one (1%) was a single case
study with a healthy control group, one (1%) was a single case study with
the child’s twin as a control participant and one (1%) study was a pro-
spective cohort study with a chronic epilepsy control group.

2.2. Quality assessment

A number of quality assessment measures for observational studies
exist (Downs and Black, 1998; Wells et al., 2000; Slim et al., 2003;
Sterne et al., 2014). However, these generally contain items that were
considered to be inapplicable for uncontrolled studies, such as alloca-
tion concealment. Therefore most sources would have received low
scores, with difficulty in distinguishing quality between sources.
Due to a lack of specific guidance regarding the quality assessment

of uncontrolled case series, risk of methodological and reporting bias
were assessed based upon the main categories of bias recommended by
Cochrane (Cochrane Consumers and Communication Review Group,
2013), which are suitable for all research designs. Each study’s risk of
bias was rated in a consistent and structured manner using the fol-
lowing Cochrane categories: sample bias (representativeness of cohort,
selection bias); attrition bias (loss to follow-up); confounding bias (or
performance bias e.g. comorbidities, concurrent treatments, poorly
defined predictive factors); measurement bias (detection bias, validity
of outcome measurement); validity of reporting/claims made and no-
table biases or threats to validity. Some methodological quality items
commonly rated within reviews, like allocation concealment or
masking of outcomes, were logically omitted due to these items being
typically reported in RCTs and not present in any of the selected studies.
Each paper was scored as high, partial/unclear or low risk of bias,

for each of the categories of bias. The frequency and severity of in-
cidences of bias were used as a way of gauging the degree of bias
present. This scoring method is consistent with that adopted in a pre-
vious published systematic review (Smithson et al., 2013) and follows
the initial scoring structure present in existing quality assessment scales
(Pluye et al., 2011; Guo et al., 2016). These ratings of bias were pre-
sented visually in a traffic light scheme (Table 1), which provided a
visual overview of whether each study scored high (red), partial/un-
clear (amber) or low (green) for each of the categories of bias.
A number of specific potential sources of bias were observed re-

peatedly in studies, e.g. an absence of pre- and post-intervention assess-
ment. The total number of these common biases present was calculated for
each source (Table 2). Three non-blinded researchers undertook quality
appraisal (AEF, MGW, MCHJM). Researchers performed their ratings in-
dependently prior to meeting and then discussed the ratings for each in-
dividual paper. Consensus was reached for all ratings.

2.3. Statistical analysis

A Spearman Rank-order correlation coefficient was used to
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investigate the association between the average number of common
bias sources per study and the impact factor of the journal in which they
were published. Impact factors were obtained from the 2014 Journal
Citation Reports (Thomson Reuters, 2015). 1/73 studies was obtained
from a book chapter (Berl et al., 2013) and thus was not included in the
correlation analysis. The average number for common biases across
papers published in the same journal was computed. Therefore, each
journal had an average number of common biases. These values were
then correlated with impact factor of the included journals.

3. Results

3.1. Assessment of main categories of bias

The ratings for risk of bias for each of the included studies are
provided in Table 1.

3.1.1. Sample bias
The majority of studies (65/73; 89.04%) were retrospective un-

controlled observational case series or single case reports, with selec-
tion method not always indicated. 56/73 (76.71%) had small sample
sizes of children having temporal lobe surgery (n< 30).

3.1.2. Attrition bias
As most studies were retrospective, the majority (63/73; 86.30%)

did not report participants lost to follow-up. Nearly all studies (68/73;
93.15%) outlined the follow-up duration post-surgery. Follow-up
durations differed greatly both between and within studies, ranging
from two months to 27 years.

3.1.3. Confounding bias
Of the 73 studies, 16 (21.92%) reported post-surgical outcomes in

the absence of any pre-surgical assessment. In contrast, 15/57 (26.32%)
of the studies reported both pre- and post-surgical outcomes but did not
report any statistical analysis of the differences, if any, between the two
assessment points.

3.1.4. Measurement bias
Psychosocial outcomes were reported in 13/73 (17.80%) studies

without quantifying or operationalizing the outcome, based on clinical
observation or parent report, for example stating that speech ‘improved’
(Romanelli et al., 2001) or ‘behaviour improved dramatically’ (Nakaji
et al., 2003) without mention of where this information originated or
providing examples of the changes observed in behaviour. Differing types
of assessments were used for each outcome domain, each with their own
validity, reliability and risks of bias. 32/73 studies (43.84%) explicitly
stated that the interval between neurocognitive assessments were less than
one year. 29 of these studies (90.63%) did not account for/acknowledge
potential practice effects which may have occurred when neuropsycho-
logical assessments were repeated in a short period of time, which may
also have introduced measurement bias (Chelune et al., 1993).

3.1.5. Reporting bias
Discounting studies that were single-case design (n=23), 33/50 of the

remaining studies (66%) did not report individual participant character-
istics alongside individual outcome data (e.g. Jarrar et al., 2002). Two
papers did not report the age range or mean age at surgery for children
undergoing temporal resection (Gagliardi et al., 2011; Robinson et al.,
2000). The nature of the temporal resection was not reported in 11
(15.07%) studies. Furthermore, despite commenting on cognitive skills
and psychosocial outcomes, only four (5.48%) studies reported factors of
key importance to these domains, such as family functioning and socio-
economic status of the children. Equally, only 39 (53.42%) studies re-
ported whether or not children were prescribed antiepileptic drugs (AEDs)
at follow-up, and in those studies reporting that children were prescribed
AEDs at follow up, none of these reported any risk of confounding

Table 1
Risk of bias ratings for all studies, presented using a traffic light scheme. Note
red= high risk of bias; amber=unclear/partial risk of bias; green= low risk
of bias. Those at low risk were only rated as such because they made no clear
claims that results could be generalised (e.g. Blanchette & Smith, 2001).
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cognitive outcomes of participants.

3.1.6. Validity of claims made
39 (53.42%) studies were at high risk of overstating claims based on

the results, 26 (35.62%) at medium risk and eight (10.96%) at low risk.
Those at low risk were only rated as such because they made no clear
claims that results could be generalised (e.g. Blanchette & Smith, 2001).
Most papers overstated the extent to which the outcomes could be at-
tributed to the surgery, without controlling adequately for confounding
factors. For example, Zupanc et al. (2010) claimed that Quality of Life
(QoL) improved after surgery, when there was no reported pre-surgical
assessment of QoL.

3.2. Common sources of bias in included studies

A number of more specific potential sources of bias were observed
repeatedly in studies. These are displayed in Table 2, presenting which
studies had each common source of bias and the journal in which they
were published.
Only one study (Meekes et al., 2013) had none of the common

sources of bias displayed in Table 2 and one study (Lendt et al., 1999)
had one. Nine studies had two of the common bias sources, 16 had
three, 25 had four, 17 had five and four had six bias sources.

3.3. Common sources of bias and publication impact factor

No significant association [rs (32) = -0.028, p=0.878] was found
between journal impact factor and the average number of common bias
sources in their studies (Fig. 1).

4. Discussion

Utilising a quality assessment approach which could suitably evaluate
risk of bias in non-RCTs, all selected studies reporting neurocognitive
outcomes of paediatric temporal lobe epilepsy surgery were found to
convey substantial risks of bias. Some bias may have been caused by
features of the study design, some by the quality of reporting. The con-
clusions of uncontrolled case studies are not necessarily biased, providing
they do not make claims of generalizability or causation, have a well-
defined cohort and assessment procedures used are adequately reported,
as defined by STROBE (Strengthening the reporting of observational stu-
dies in epidemiology (STROBE) checklist v.4, 2007). Equally, studies can
have low risk of bias but still be low quality evidence.

4.1. Impact of bias in the selected field

Generally, study methods did not control adequately for other vari-
ables that may confound intervention outcomes. As Hermann et al. (2002)
note, studies measuring cognitive outcome of paediatric epilepsy surgery
rarely include a control group of age-matched children with comparable
epilepsies, who undergo neuropsychological assessment at the same time-
points as the surgical group. Therefore, it is not possible to disentangle the
effects of surgery fully from expected neurocognitive development during
that time without surgery. For some studies, there was a noticeable lack of
pre-surgical assessment data, so the reported outcome data may have been
due to pre-existing differences between young people. Additionally,
90.63% of the studies which measured neurocognitive abilities repeatedly
within a period of less than one year did not account for potential practice
effects, which could confound the results of intervention. Studies generally
lacked enough participants for the sample to be considered representative
of the wider cohort of paediatric patients with temporal lobe epilepsy.
Follow-up durations differed greatly between studies; with period of
follow-up often being inappropriately short for the variables being mea-
sured, for example, intellectual trajectory which is likely to change over
the long term as the young person develops.
As individual participant data were absent frequently, it was not pos-

sible to disaggregate outcome information for participants with different
resections, ages or other characteristics. If individual outcomes are not
reported, there is the possibility of bias as it is not possible to know if other
features of the patients, beyond those reported of the group as a whole,
might have influenced the outcomes. Conceivably, in not reporting in-
dividual outcomes, there is a possibility of a general conclusion being
derived which may not represent variability in outcomes between in-
dividuals. Key demographic variables, such as age and side of surgery,
were occasionally not reported meaning that the results for these partici-
pants cannot be generalised. In a large proportion of studies, the nature of
the surgical intervention or assessments administered was not reported in
specific detail, limiting study replicability. Moreover, a thorough history of
other interventions, including AEDs, was not presented. By not reporting
whether or not children are prescribed AEDs at follow-up, this poses the
risk of confounding the neurocognitive outcomes for these participants.
For instance, cognitive outcomes could be influenced by unwanted side
effects of AEDs in decreasing neurocognitive function (Loring et al., 2007;
Ijff and Aldenkamp, 2013). Despite this, a high proportion of studies
overstated claims regarding post-surgical outcomes based on their results.
The biases observed have specific implications for the treatment of

paediatric epilepsies. The quality of the existing evidence base indicates

Fig. 1. Scatter graph with trend line to show the relationship between journal impact factor and the average number of common bias sources in their studies.

A.E. Flint, et al. Epilepsy Research 154 (2019) 116–123

121



that caution should be applied when communicating previous findings
to families, particularly when making inferences regarding whether an
intervention is effective or the risks it poses. As 27 in one million
children with a form of epilepsy might benefit from resective surgery
(Berg et al., 2009), it is important that accurate evidence is used when
clinicians and parents are considering whether or not to proceed with
this treatment. Identifying sources of bias will help determine metho-
dological solutions to improve the quality of future research, even if
these cannot be implemented practically within non-RCT studies (but in
these cases they should still be reported). Improved reporting will mean
that replication is easier and transparent, and comparable evidence is
used in clinical decision-making.
The average number of identified biases per paper from each journal

did not correlate significantly with journal impact factor. This finding casts
doubt upon the assumption that may be made by some that impact factor
represents evidential quality (Saha et al., 2003), at least for literature
concerning neurocognitive outcomes following paediatric epilepsy sur-
gery. Publication in itself (as a study has successfully passed peer review)
and the impact factor of the journal in which a study is published may lead
readers to expect lower levels of bias within these sources. Future inquiries
should examine the relationship between journal impact factor and risk of
bias across diverse research domains. This would avoid impact factor
being used habitually as a proxy for research quality. Quality assessments
of individual studies, regardless of the journal in which they are published,
should be undertaken when determining intervention outcomes.

4.2. Study limitations and wider implications

A potential limitation of the current study may be that risk of bias
was identified as a function of quality judgment, but not in the context
of a standardised ‘tool’. However, this appraisal approach was per-
formed systematically in accordance with the Cochrane (2013) cate-
gories of bias, due to extant tools being found to be unsuitable when
sources retrieved were predominantly uncontrolled case studies. This
raises the question as to whether or not current assessment tools are
sufficient in the information that they can convey, when reviewing non-
RCTs of varying designs. Although efforts have been made in recent
years to validate a quality appraisal tool that can be used with diverse
study designs (Pluye et al., 2011) and with exclusively case series stu-
dies (Guo et al., 2016), reviewers may still experience difficulties in
selecting the most appropriate tool in research fields where a combi-
nation of non-RCT observational study designs must be evaluated.
Therefore, a limitation in the literature is that there is no widely ac-
cepted and validated quality assessment tool for assessing both meth-
odological and reporting quality of uncontrolled non-RCT studies.
This study also raises epistemological questions about what is con-

sidered as evidence and how this is disseminated. The nature of publica-
tion in clinical research may contribute to evidence being inappropriately
reported or cited. Restrictions during the publication process (e.g. word
limits) may result in acknowledgement of methodological flaws or study
limitations being removed from final published works. Thus, reporting
bias may occur in sound empirical research. Although most papers in the
current study documented their limitations and used tentative language
when drawing their conclusions, their results may then be cited as sup-
porting evidence by further studies and clinicians communicating with
families without reference to their methodological shortfalls (Spencer and
Huh, 2008) and used to support stronger conclusions. This may contribute
to the emergence of a consensus that has a spurious certainty which is not
based on evidence at the ground level of research.
When publishing in scientific journals there is often a requirement for

authors to provide novel answers to research questions, in order for such
research to appear meaningful. This could lead to overstating claims or
only presenting some outcomes with significant results (Ioannidis et al.,
2014). As highlighted in the current study, conclusions of published case
series may overstate their findings and imply causal links which cannot be
validly inferred from their results due to the methods used, or to

inadequate reporting. Shared outcome measures and open reviews, in
which multiple trials make their datasets available for individual partici-
pant analysis (IPA) (Stewart and Tierney, 2002; Vale et al., 2015), would
provide a way for individual centres to contribute to knowledge and report
their outcomes without the need to overstate claims or present data se-
lectively. This requires transparency and cooperation, which may require a
culture shift within scientific publishing, as this field sometimes rewards
competition and prestige (Ioannidis et al., 2014).

4.3. Recommendations

In view of the issues outlined above, clinical research in its entirety
needs to improve the reporting of outcome data. A key mechanism by
which this can be achieved is not to avoid the publication of uncontrolled
case series data, but to ensure that vital pieces of information are included
routinely in reporting. Specifically, the inclusion of supplementary mate-
rials containing anonymised individual participant data, to ensure claims
are sufficiently supported. Reporting of outcomes from individual centres
will enable the development of a larger dataset of surgical outcomes and
should permit greater transparency for quality assurance and service im-
provement. Indeed there has been recent movement towards combining
results from multiple research groups and clinical centres, e.g. the Human
Connectome project (Van Essen et al., 2013). Numerous surgical centres
were not represented in the included studies, suggesting that many centres
do not publish their outcomes routinely, as noted by Shastin et al. (2015).
The reporting of routine outcome data represents a valuable opportunity
for practice-based evidence to complement the results of trials, which have
strong internal validity but may lack external validity (Barkham et al.,
2010). Thus, despite methodological and reporting limitations of the stu-
dies included in this review, centres should be commended for publishing
their data. The following recommendations are suggested:

• Publications of case studies should aim to be concordant with
STROBE (2007) so that study aims and methodology are trans-
parent, with this consideration being undertaken by authors and the
peer review process.
• Studies should provide individual participant data, ensuring claims
are adequately supported and to enable findings to be related to
homogenous samples.
• Abstracts should provide relevant participant information (e.g. age
range, intervention).
• Studies should report their drop-out rate with reasons, if known, and
characteristics of those who dropped-out where possible.
• Studies should report the method of outcome assessment and use
agreed definitions when referring to concepts such as Quality of Life,
rather than using terms informally.
• Authors should state if other outcomes of the reported cohort of pa-
tients have been reported elsewhere, so that this is readily accessible.
• Efforts should be made to conduct pre- and post-assessments where
suitable, in order to accurately capture change in patient outcomes
and control for pre-surgical ability.
• Authors should also consider the impact of practice effects where
assessments are conducted on several occasions, particularly when
repeated within a period of less than one year.
• Given restrictive word limits that may be required by some journals, a
solution could be the use of online stores in order to adequately dis-
seminate more detailed information (e.g. individual participant data).

While several of these recommendations echo extant best practices
which are already widely communicated, this evaluation indicates that
these are not always applied.

5. Conclusions

This evaluation highlights the risk of bias when sources are pre-
dominantly non-RCTs and provides evidence that journal impact factor
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is not a reliable indicator of quality within this specific research do-
main. As selected papers had all been published in peer-reviewed
journals, and in some cases high impact factor journals, reviewers
should avoid using impact factor as a proxy for research quality when
examining outcomes of surgical interventions for paediatric epilepsies.
Authors should make the utmost effort to limit bias in their methods
and reporting of results, to ensure high quality evidence is used to in-
form clinical decision-making. Adherence to STROBE guidelines and
the recommendations proposed above should improve future dis-
semination quality. This is recommended within the field of paediatric
epilepsy intervention research and generally in the clinical sciences.
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