World J Surg (2019) 43:3003-3012
https://doi.org/10.1007/s00268-019-05139-z

t‘)

Check for
updates

Quality Assessment and Risk of Bias of Systematic Reviews
of Prophylactic Mesh for Parastomal Hernia Prevention Using

AMSTAR and ROBIS Tools

Josep M. Garcia-Alamino' - Manuel Lépez-Cano®
Frederik Helgstrand* - Filip Muysoms®

Published online: 22 August 2019
© Société Internationale de Chirurgie 2019

- Leonard Kroese

3 .

Abstract

Background Systematic reviews play a crucial role in clinical decision making and resource allocation and are
expected to be unbiased and consistent. The aim of this study is a review of systematic reviews on the use of
prophylactic mesh to prevent parastomal hernia (PH) formation using ROBIS and AMSTAR tools to assess the risk
of bias and methodological quality.

Methods We included systematic reviews with or without meta-analysis of which the objective was to assess the use
of a prophylactic mesh to prevent PH. A systematic search of the literature in five databases from inception until
December 2017 was conducted. For each systematic review, methodologic quality and risk of bias were assessed
using the AMSTAR and ROBIS tools, respectively. We estimated the inter-rater reliability for individual domains
and for the overall methodological quality and risk of bias using Fleiss’ k.

Results We identified 14 systematic reviews that met the inclusion criteria. Using the AMSTAR scale with a cutoff
value, six reviews showed high methodologic quality and eight were of low quality. Using the ROBIS tool, the
overall risk of bias was low in 50% of the reviews analyzed. In the remaining studies, the risk of bias was unclear.
Conclusions The global evidence in favor of the use of a prophylactic mesh for preventing PH is not uniform
regarding quality and risk of bias. Surgeons cannot be equally confident in the results of all systematic reviews
published on this topic.

Introduction

The decision to use a prophylactic mesh at end-colostomy
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construction to prevent parastomal hernia (PH) formation
after surgery remains unsolved [I, 2]. The process of
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clinical decision making in surgical practice is based on
three basic pillars: the level of evidence of studies pub-
lished in literature, surgeon’s personal experience, and
patient’s values and preferences after being provided with
adequate information [3]. When evidence is strong (i.e.,
high quality), the wvalidity behind patient advice and
information on the benefits and harms of a particular pro-
cedure are higher [3]. Evidence-based medicine postulates
that recommending procedures when there is high-quality
evidence in favor of their support is the most rational
recommendation to make [4].

Systematic reviews and meta-analysis of high-quality
randomized controlled trials are placed at the top of the
hierarchy of evidence [3, 4], and have become essential for
developing clinical guidelines and decision aids to facili-
tate clinical decision making [3]. However, systematic
flaws, limitations in the design or conduct of a review have
the potential to bias results. To prevent this, explicit
guidelines and recommended standards have been devel-
oped [5-7]. Also, several tools exist for undertaking critical
appraisal of the quality of systematic reviews. Although
none of them has become universally accepted, the
AMSTAR tool is probably the most commonly accepted
quality assessment tool for systematic reviews [8, 9]. The
ROBIS is a recent and first rigorously developed tool
designed specifically to assess the risk of bias of systematic
reviews [10].

In this context, systematic reviews and meta-analysis of
high methodologic quality (i.e., low risk of bias) play a key
role in the decision and recommendation of placing a
prophylactic mesh to prevent PH. The objective of this
study was to present a review of systematic reviews
focused on the prevention of PH with mesh, using both
AMSTAR and ROBIS tools to assess the quality and risk of
bias of the reviews.

Material and methods
Eligibility

Eligible studies were systematic reviews with and without
meta-analysis aimed to assess the use of a prophylactic
mesh for the prevention of PH formation in patients
undergoing permanent end-colostomy. Characteristics of
the systematic reviews should fulfill the following PICO
approach. “Participants” were randomized controlled trials
(RCTs) and observational studies carried out in adult
patients in whom a prophylactic mesh was placed at the
time of end-colostomy construction to prevent PH forma-
tion after surgery; “intervention” was mesh augmentation
at the time of stoma formation including synthetic,
biosynthetic as well as biologic meshes in all anatomical
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positions of the abdominal wall; “comparator” was defined
as conventional permanent colostomy creation without
mesh; and “outcome” was the incidence of PH after sur-
gery and other adverse events directly related or unrelated
to mesh insertion. Systematic reviews that included par-
ticipants with other types of PH prevention different to
mesh augmentation and those including studies mixing
prevention of other types of hernias were excluded.
Because the present study was not a systematic review, the
study protocol was not registered in the PROSPERO
database.

Search and selection methods

A systematic search of the literature was performed in
MEDLINE/PubMed, SCOPUS, CINAHL, WOK (Web of
Knowledge), and Cochrane database from inception until
December 31, 2017. The search terms “prophylaxis,”
“prevention,” and “parastomal hernia” were used sepa-
rately or combined either in the title/abstract or all fields.
We included reviews published in any language. The ref-
erence lists of all retrieved studies were cross-checked for
additional reports. Two authors (M.L-C. and F.M.) inde-
pendently screened all abstracts of the articles retrieved to
identify eligible studies.

The methodologic quality of systematic reviews as
outlined in the Standards for the Conduct of New Cochrane
Interventions Reviews [5] and Preferred Reporting Items
for Systematic Reviews and Meta-analysis (PRISMA) [7]
and the risk of bias (or internal validity) of each systematic
review was assessed using both the AMSTAR scale [8, 9]
and the ROBIS [10] tool, respectively.

The AMSTAR scale (A Measurement Tool to Assess
Systematic Reviews) consists of 11 items, each of which is
categorized into a standardized set of four possible
responses: “yes,” “no,” “cannot answer,” “not applica-
ble.” The items relate to a priori design, study selection and
data extraction, the literature search, gray literature, the list
of included and excluded studies, study characteristics,
critical appraisal, formulation of conclusions, the combi-
nation of study results, publication bias, and conflicts of
interest. If all criteria are met for an individual item (e.g.,
“yes”), it received a score of 1 and the sum of all “yes
“responses indicates the total score out of 11. Although
there is a debate on whether or not overall AMSTAR
scores should be calculated [9, 11, 12], we used the tool as
guidelines teams and assigned high quality to a review for
which 8 to 11 items were judged fulfilled (answered “yes”)
and low quality to a review for which 3 or fewer items were
judged fulfilled (answered “yes”). This threshold is largely
used as described by other authors [13]. The aim of the
ROBIS (Risk of Bias in Systematic Reviews) tool is to
evaluate the risk of bias present within a systematic review
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[10]. This tool assesses the level of bias across four specific
domains: study eligibility criteria, identification and
selection of studies, data collection, and synthesis and
findings. Each domain has signaling questions and a
judgment of concerns about risk of bias of the domain
(“low,” “high,” “unclear”). In the final phase, the
reviewer makes a judgment about the overall risk of bias
[13]. ROBIS has a wider application and is intended for
assessing effectiveness, diagnostic test accuracy, prognosis,
and etiology. AMSTAR and ROBIS differ in their theo-
retical construct (methodological quality vs. risk of bias),
and not all the domains of one tool can be matched with the
domains in the other. However, some authors have defined
up to eight domains as fully overlapping [13].

Data extraction and analysis

Four raters (FM, FH, LK, ML-C) independently assessed
each review using both tools. In case of disagreement, a
fifth rater (JG-A) participated in the discussion to reach
consensus. Raters read the full article of each selected
systematic review and applied the two tools. Raters were
advised to completely read and follow the guidance
available for AMSTAR scale [8, 9] and ROBIS tool [10].
The raters were free to read and make the assessments of
the systematic reviews in the order of their preference. The
length of time allowed to complete the assessments was
4 weeks. Also, before starting the reliability test, raters
independently familiarized themselves with the two tools
by reviewing the documents related to AMSTAR (https://
amstar.ca/) and ROBIS (https://www.bristol.ac.uk/popula
tion-health-sciences/projects/robis/). We estimated inter-
rater reliability (the degree of agreement between two or
more raters in their appraisals) for individual domains and
for the overall methodological quality and risk of bias
using both the AMSTAR and ROBIS tools. The reliability
was calculated using Fleiss’ kappa (k) statistics for multiple
raters. Agreement was classified as suggested by Landis
and Koch [14]: Values less than zero indicate no agree-
ment, 0-0.20 as slight, 0.21-0.40 as fair, 0.41-0.60 as
moderate, 0.61-0.80 as substantial, and 0.81-1 almost
perfect. Statistical analyses were performed using several
packages of the R software.

Results

Search results

A total of 36 systematic reviews were identified. After
screening the titles and abstracts, 18 reviews [2, 15-31]

were judged as potentially eligible for full-text analysis.
Finally, 14 systematic reviews [2, 16-20, 22-24, 27-31]

met the inclusion criteria and were included in the study.
The flowchart of the study selection process is shown in
Fig. 1.

Characteristics of the systematic reviews

Table 1 summarizes the main characteristics of the studies.
All of them were published between 2008 and 2017 and
originated from nine countries. A total of four systematic
reviews included both RCTs and observational studies
[16, 17, 22, 31]. Two systematic reviews [16, 22] did not
synthesize data quantitatively, and meta-analysis was not
performed. The risk of bias assessment for the individual
RCTs was reported for all the systematic reviews except in
two reviews [16, 22].

Methodologic Quality and Risk of Bias.

Table 2 shows the results of the AMSTAR scale, both as
total scores and quality of each systematic review. The
inter-rater agreement was poor for total scores of the
instrument (x = 0.04) using quantitative data, however,
improved and was fair when dichotomous data (high vs
low quality) of the reviews were considered (x = 0.30).

Table 3 and Fig. 2 show the agreement on individual
domains and overall judgments for ROBIS tool. With
regard to the domain of “study eligibility criteria,” the
score for the risk of bias was low in 11 systematic reviews,
high in one, and unclear in two; the inter-rater agreement
was slight (x = 0.11). In the domain of “identification and
selection of studies,” the risk of bias was low in eight
reviews, high in one and unclear in the remaining five; the
inter-rater agreement was slight (x = 0.19). In the domain
of “data collection and study appraisal,” the risk of bias
was low in 11 systematic reviews, high in two, and unclear
in one; the inter-rater agreement was moderate (x = 0.55).
In the domain of “synthesis and findings,” the risk of bias
was low in four systematic reviews, high in five, and
unclear in five; the inter-rater agreement was slight
(k = 0.18). The overall risk of bias for all systematic
reviews was low in seven of them, high in one, and unclear
in the remaining six. The global rating agreement for the
four domains was fair (k = 0.34).

Discussion

The novelty of this study is the use of both AMSTAR and
ROBIS tools in the surgical setting. Based on our literature
search, 14 reviews on the effectiveness of placement of a
prophylactic mesh at end-colostomy construction to pre-
vent PH were published by December 31, 2017, and
included in the analysis. Threshold of the AMSTAR scale
for quality assessment allowed categorizing six systematic
revisions of high quality and the remaining eight of low

@ Springer


https://amstar.ca/
https://amstar.ca/
https://www.bristol.ac.uk/population-health-sciences/projects/robis/
https://www.bristol.ac.uk/population-health-sciences/projects/robis/

3006 World J Surg (2019) 43:3003-3012
)
c Records identified through
2 database searching
S (n=36)
=
)
c
()
=
—/
)
Records screened by title and abstract Records excluded by
.?_:’J (n=36) —> irrelevant, not meet
S inclusion criteria
S (18)
n
—/
)
FuII-text. a.ss.ejssed for Full-text reviews excluded
E eligibility — (n=4)
5 (n=18)
5o
w
—/
)
s Systematic reviews
= included in qualitative
E synthesis
- (n=14)
-/
Fig. 1 Flowchart of the systematic reviews screened and included in the study

quality. With the use of ROBIS tool, the overall risk of bias
was low in 50% of the reviews. However, in almost the
remaining 50%, the risk of bias was unclear. With regard to
individual dimensions of ROBIS, “synthesis and findings”
showed the highest risk of bias. This higher risk may be
related to the similarity of the research questions, the
between-study heterogeneity, and the robustness of the
findings through meta-analyses.

From a methodologic point of view, it has been ques-
tioned whether correlation between judgments on similar
domains common to both AMSTAR and ROBIS can be
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compared. However, in some studies in which this com-
parison was performed, correlations ranged from slight to
moderate agreement [32, 33]. The possibility of comparing
the correlation between the two tools is improved by
establishing a threshold, as we have done in our study.
Also, the use of qualitative data rather than a specific
numerical value contributes to improve inter-rater
agreement.

Half of systematic reviews assessed with ROBIS
showed a low risk of bias, which provides confidence to the
use of a prophylactic mesh to prevent PH formation, and
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Table 2 Results of the AMSTAR evaluation
Systematic review Rater #1 Rater #2 Rater #3 Rater #4

Total score Quality Total score Quality Total score Quality Total score Quality
1. Helgstrand et al. [16] 0/11 Low 3/11 Low 0/11 Low 1/11 Low
2. Tam et al. [17] 7/11 Low 6/11 Low 2/11 Low 6/11 Low
3. Wijeyekoon et al. [18] 9/11 High 9/11 High 5/11 Low 8/11 High
4. Shabbir et al. [19] 6/11 Low 6/11 Low 4/11 Low 5/11 Low
5. Sajid [20] 5/11 Low 6/11 Low 5/11 Low 7/11 Low
6. Fortelny et al. [22] 3/11 Low 3/11 Low 2/11 Low 0/11 Low
7. Wang et al. [23] 4/11 Low 8/11 high 6/11 Low 9/11 High
8. Zhu et al. [27] 711 Low 9/11 High 4/11 Low 711 Low
9. Cross et al. [30] 10/11 High 10/11 High 7/11 Low 6/11 Low
10. Patel et al. [29] 7/11 Low 10/11 High 5/11 Low 8/11 High
11. Chapman et al. [28] 10/11 High 10/11 High 6/11 Low 9/11 High
12. Lépez-Cano et al. [2] 10/11 High 10/11 High 7/11 Low 9/11 High
13. Cornille et al. [24] 9/11 High 10/11 High 6/11 Low 7/11 Low
14. Pianka et al. [31] 8/11 High 10/11 High 8/11 High 8/11 High

AMSTAR scale consisted of 11 items, for each of which there are four possible responses: “yes,” “no,

”» o«

”

cannot answer,

”

not applicable.” The

sum of all “yes” responses indicates the total score out of 11. High quality is assigned when 8 to 11 items were judged fulfilled (answered “yes”)
and low quality when 3 or fewer items were judged fulfilled (answered “yes”)

Table 3 Tabular presentation for the ROBIS results

Systematic review

Phase 2

1. Study eligibility 2. Identification and

3. Data collection and study 4. Synthesis and

Phase 3

Risk of bias in the

criteria selection of studies appraisal findings review

1. Helgstrand ? ? ® ® ?
et al. [16]

2. Tam et al. [17] © ? ? ® ?

3. Wijeyekoon © ? © ? ?
et al. [18]

4. Shabbir et al. © ? © ® ?
[19]

5. Sajid et al. [20] © © © ® ©

6. Fortelny et al. @ ® ® ® ®
[22]

7. Wangetal. [23] © © © © ©

8. Zhuetal [27] © ? © ? ?

9.Cross et al. [30] © © © ? ©

10. Patel et al. ? © © ? ?
[29]

11. Chapman © © © © ©
et al. [28]

12. Lépez-Cano © © © © ©
et al. [2]

13. Cornille et al. © © © ? ©
[24]

14. Pianka et al. © © © © ©

(31]

© low risk, ® high risk, ? unclear

@ Springer
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Risk of bias in the review

4. Synthesis and findings

3. Data collection and study appraisal

1. Study eligibility criteria

2. Identification and seletion of studies F

0% 20%

Fig. 2 Opverall risk of bias for the ROBIS domains

11

m High
Low
# Unclear

11

40% 60% 80% 100%

the incorporation of this type of intervention in clinical
practice. In another sense, it is important to consider that in
almost the other half of the reviews, the risk of bias was
unclear, which means that systematic reviews on the use of
prophylactic mesh to prevent PH published so far have
different quality and risk of bias. Therefore, we cannot
have the same confidence in the results of all systematic
reviews published on this topic. This aspect reinforces the
need to carry out a critical evaluation of each systematic
review before its results are incorporated into daily practice
or its results become part of the recommendations of
clinical practice guidelines. Using the AMSTAR scale, a
high percentage of reviews were of high quality, which
reflects that adequacy of the reviews to consensuated
standards (AMSTAR) was appropriate in reporting results
and, therefore, it is assumed that studies were also per-
formed correctly.

It is difficult to extrapolate how systematic reviews
influence the use of a prophylactic mesh for the prevention
of PH. When the quality of the systematic reviews is
“solid,” the estimate about harms or benefits of a proce-
dure will be better calibrated [2], and this appears to be the
best context to perform a procedure [3]. However, there are
few data in the literature on the use of a prophylactic mesh
for the prevention of a PH and it seems that its use is low.
Parkinson et al. [34] conducted an e-mail survey of the

@ Springer

corresponding authors of 200 original articles published in
two journals, Colorectal Disease and Diseases of the Colon
and Rectum, with a response rate of 55%. Of the 111
respondents, 65 (58.6%) were colorectal specialists with at
least 10 years in practice. Overall, only 17% of respon-
dents said that they had used or had observed the use of
prophylactic mesh during the last elective permanent
colostomy in which they had participated. Surgeons’
apprehension at using a preventive device based on a fear
of infection and other mesh-related complications or the
lack of convincing efficacy data has been also reported [6].
There is no a “unique model” in decision making, and
what some surgeons may find useful in a given context may
be useless for others. Some authors have called this “nor-
mative pluralism” [3, 35]. However, when making deci-
sions regarding the prophylactic mesh, it should be
considered that not all the systematic reviews analyzed in
the present study have the same quality and risk of bias, so
that low-quality reviews or with a high risk of bias should
be excluded as reliable sources for the establishment of
recommendations on the use of mesh to prevent PH in
clinical practice.

The usability and applicability of both AMSTAR and
ROBIS tools have not been formally evaluated in this
study, although we consider (informally) that they meet
both criteria to be incorporated as an assessment tool
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administered by clinicians and it would be advisable to use
both tools to perform a comprehensive assessment of a
systematic review. However, recent studies have shown
that the time to administer ROBIS is substantially longer
than for AMSTAR [13, 36].

Another interesting aspect is the existence of a greater
number of systematic reviews than RCTs—individual
studies—on the topic of interest (14 systematic reviews are
assessed and between 7 and 10 RCTs are included
depending on the review). This situation has already been
analyzed, criticized by other authors and should reflect on
the clinical and ethical implications of the waste of
resources, because a large majority of produced systematic
and meta-analyses may be unnecessary and misleading
[37].

One of the strengths of the study is the inclusion of all
published systematic reviews on this topic up to date of
analysis, which has made it possible to observe the dif-
ferent quality among all existing reviews. Of note, that a
further systematic review [38] showing a reduction in the
incidence of PH in patients who had a prophylactic syn-
thetic mesh was published when the analysis had been
completed. However, given the objective of our study and
the large number of systematic reviews assessed, the fact of
not including this last systematic review would probably
have a little influence on the present findings. A further
strength is the use of two validated tools to assess the
quality (AMSTAR) and the risk of bias (ROBIS). This
provides a more comprehensive assessment of the sys-
tematic reviews. However, one of the limitations inherent
in the comparison of both tools is that they are not directly
comparable because, although they are related, they do not
determine exactly the same. Logically, the items in one
tool and another are different and therefore are not directly
comparable [8-10]. Also, the study was focused especially
on evaluating the reliability of these tools, but the usability
and applicability of AMSTAR versus ROBIS have not
been formally evaluated in a descriptive or comparative
way. The different profiles of the evaluators as well as the
inexperience with this type of tools should also be men-
tioned. The slight inter-rater agreement between raters for
ROBIS tool has been previously observed in a similar
study [33]. However, the inter-rater agreement for the four
domains was fair. One aspect that should also be consid-
ered is the use of a threshold in the AMSTAR scale
because it allows comparability with ROBIS and also
improves the inter-rater agreement in the administration of
AMSTAR to the systematic reviews. In our work when a
threshold was used (dichotomous data—high vs low qual-
ity), the inter-rater agreement improves.

In the case of future similar studies, our recommenda-
tion is to use both tools to evaluate both the quality of the
review and the risk of bias. ROBIS is a sophisticated

instrument that focuses specifically on the risk of bias
introduced by the conduct of the review. It covers most
types of research questions, including diagnosis, prognosis,
and etiology. In contrast, AMSTAR, which is one of the
most widely used instruments, is assessing the quality only
of systematic reviews of RCTs about interventions [39].
Recently, AMSTAR 2 has been published, which is a
major revision of the original 11-item AMSTAR instru-
ment. The main modifications include simplified response
categories, a more detailed consideration of risk of bias
with included studies, and how this was handled by review
authors in summarizing and interpreting the results of their
reviews [40]. It would be relevant to compare the agree-
ment between AMSTAR, AMSTAR 2, and ROBIS as has
been proposed in a study protocol [41].

In summary, using the ROBIS tool, only half of the 14
systematic reviews of mesh to prevent PH had a low risk of
bias, and using the AMSTAR tool, only six systematic
reviews were of high methodologic quality. But, the inter-
rater agreement was slight. Accordingly, the global evi-
dence in favor of the use of a prophylactic mesh for pre-
venting PH is not uniform regarding quality and risk of
bias. Surgeons cannot be equally confident in the results of
all systematic reviews published on this topic. This aspect
reinforces the need to carry out a critical evaluation of each
systematic review before its results are incorporated into
daily practice or its results become part of the recom-
mendations of clinical practice guidelines. AMSTAR and/
or ROBIS can be suitable tools for this purpose.
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