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Abstract

communication

A high quality systematic review search has three core attributes; it is systematic, comprehensive, and transparent. The
current over-emphasis on the primacy of systematic reviews over other forms of literature review in health research,
however, runs the risk of encouraging publication of reviews whose searches do not meet these three criteria under
the guise of being systematic reviews. This correspondence comes in response to Perman S, Turner S, Ramsay AlG,
Baim-Lance A, Utley M, Fulop NJ. School-based vaccination programmes: a systematic review of the evidence on
organization and delivery in high income countries. 2017; BMC Public Health 17:252, which we assert did not meet
these three important quality criteria for systematic reviews, thereby leading to potentially unreliable conclusions. Our
aims herein are to emphasize the importance of maintaining a high degree of rigour in the conduct and publication
of systematic reviews that may be used by clinicians and policy-makers to guide or alter practice or policy, and to
highlight and discuss key evidence omitted in the published review in order to contextualize the findings for readers.
By consulting a research librarian, we identified limitations in the search terms, the number and type of databases,
and the screening methods used by Perman et al. Using a revised Ovid MEDLINE search strategy, we identified an
additional 1016 records in that source alone, and highlighted relevant literature on the organization and delivery of
school-based immunization program that was omitted as a result. We argue that a number of the literature gaps noted
by Perman et al. may well be addressed by existing literature found through a more systematic and comprehensive
search and screening strategy. We commend both the journal and the authors, however, for their transparency in
supplying information about the search strategy and providing open access to peer reviewer and editor's comments,
which enabled us to understand the reasons for the limitations of that review.
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Background

Our research team read with interest the article by Per-
man et al. [1] entitled School-based vaccination pro-
grammes: a systematic review of the evidence on
organization and delivery in high income countries. The
stated aim of the study was to identify and synthesize
contextual and organisational factors that act as barriers
or enablers to effective vaccine delivery in school-based
settings. As we are involved in research regarding
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human papillomavirus (HPV) vaccination in Canadian
schools, we were eager to discover a pre-existing synthe-
sis of relevant literature on the topic; however, we were
troubled to find that key literature on the topic was
overlooked. As with other forms of empirical analysis, a
systematic review can only be as strong as the founda-
tional data collection on which it stands. As we exam-
ined the supporting documentation for the review, we
became concerned that this case of a systematic review
relying on incomplete data might not only mislead
readers, but may be an example of a greater problem in
scholarly publishing today.
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The meteoric rise in the number of systematic reviews
being conducted, and the inconsistent quality of these re-
views, has been a topic of recent concern [2]. Concurrent
with the increasing rate of published systematic reviews,
other forms of literature review (e.g., narrative reviews)
have fallen from favour, due to the assumption that sys-
tematic reviews are necessarily of higher (‘gold standard’)
quality [3]. While systematic review search strategies and
synthesis methods may vary depending on the subject
matter and evidence type under examination, a high qual-
ity systematic review search has three core attributes; it is
systematic, comprehensive, and transparent. Upon review-
ing the Perman et al. [1] article and its accompanying sup-
plemental and open peer review documents, we do not
believe the article met these criteria. Specifically, we iden-
tified issues with the rigor of the search strategy and
screening procedures. Furthermore, we noted limitations
in the article review process that led to the misrepresenta-
tion of this article as a systematic review. Our objectives
in this correspondence are threefold: (a) to note limita-
tions in the systematic and comprehensive nature of the
search strategy and article review process, and how this
may have affected Perman et al.’s conclusions; (b) to note
the way that the transparency of that published review
and accompanying materials did provide critical informa-
tion about the article review, revision, and acceptance
process; and finally (c) to highlight and discuss key articles
omitted in the original review, in order to contextualize
the findings for readers.

Lack of congruency with best practices in
systematic reviews

Our primary concern is that the search strategy devel-
oped and implemented by Perman et al. [1], as reported
in the supplemental materials, was neither systematic
nor comprehensive enough for a systematic review. We
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find no indication that the authors employed the assist-
ance of an information scientist or research librarian,
whose specialized graduate training in knowledge
organization, search and retrieval, and access to net-
works of expertise for search strategy peer review [4],
would have strengthened the search, making it more sys-
tematic. In addition, the search keywords appeared po-
tentially overly simplistic for a sophisticated data
collection effort. Further, there was no rationale pro-
vided for restricting the search to just two databases, nor
any description of additional data collection methods,
such as systematic citation chaining or canvassing ex-
perts in the field, raising questions regarding how com-
prehensive this search could have been.

Systematic and comprehensive search and screening
When we consulted our own research librarian, she
helped us expand the published MEDLINE search to in-
clude all relevant terms for ‘school-based’ and ‘vaccin-
ation, as well as the most relevant databases [5]. In the
Table 1 below, we present the example MEDLINE search
that the authors provided in their supplemental mate-
rials, along with a comparator search strategy developed
by our research librarian, which resulted in an additional
1016 records. As seen in the Table 1, our proposed strat-
egy did not include terms for children/adolescents, as
this was deemed by our research librarian to excessively
narrow the search. For instance, if the focus of the art-
icle was on nurse, staff or parent populations or policy
issues, a relevant article may not include the term ‘child*
or ‘adolescen®. Steenbeek et al. [6] is one example of a
highly relevant article that would have been excluded
through use of the search terms child* and adolescen*.
We also noted that Perman et al.’s [1] electronic search
was limited to two databases (MEDLINE and Health
Management Information Consortium [HMIC]). Mention

Table 1 Number of articles identified when we applied the search strategy provided in Perman et al. [1] compared to that provided

by our research librarian

Example of search strategy provided by Perman et al. [1]:
conducted in Ovid MEDLINE®

Example of more comprehensive search strategy: conducted in Ovid MEDLINE

1. child*

2. adolescen*

3. school

4. exp. MASS VACCINATION

5. vaccination

6.1or2

7.40r5

8.3and 6and 7

9. 8 with limits: Language (English), Publication Date (2000
to 2015)

10. Remove duplicates from 9

Identified 1659 records”

3.1or2

5.3and 4

1. immunization/ or immunization schedule/ or vaccination/ or mass vaccination/
2. (immuniz* or immunis* or vaccinat®).ti, ab, kf.

4. schools/ or school health services/ or school nursing/ or “journal of school
health”jn. or (school* or kindergarten).i, ab, kf.

6. limit 5 to (english language and yr.="2000-2015")
7. Remove duplicates from 6

Identified 2675 records

?It was unspecified which database interface was used to search in the NICE portal, however, based on the search terms used (which are consistent with Ovid

syntax), we undertook our comparison using Ovid MEDLINE

PWe postulate the higher number of articles found in this search compared to Perman et al. [1] (N= 1139 in Figure 1) may be because their search was completed
by August 2015, whereas ours included up to Dec 31 2015, and we could not fully replicate their search via the NICE portal
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is made of additional searches of the Cochrane Library,
unspecified public health journals, reference lists of un-
specified systematic reviews, and contacting one author.
This would suffice for a narrative review, but is unlikely to
be sufficiently comprehensive for a systematic review, par-
ticularly one focused on a question that is not purely bio-
medical or clinical in nature. The limited choice of
databases searched (MEDLINE from the US and HMIC
from the UK) likely resulted in failure to identify many
European articles from locations other than the UK, as
well as immunization program or policy literature pub-
lished in other disciplines, which might have been cap-
tured in alternate databases [7]. This may have been
exacerbated by the limited citation chaining and expert
consultation, which could have helped point to relevant
studies missed by the electronic search. Another
potentially-useful addition to this particular review, given
the topic, would have been a grey literature search, in
order to capture program evaluation documents reported
by health departments and school boards.

Transparency

To ensure the transparency of systematic review re-
search, it is important to provide sufficient documenta-
tion so that each step of the review process can be
replicated. We commend Perman et al. [1] and the jour-
nal for their transparency in providing information
about the search strategy, including their MEDLINE
search. This information enabled our research librarian
to partially replicate their search. However, there were
other elements of the approach that were not explicated
well enough for us to replicate. These include the use of
undefined terms in the inclusion/exclusion criteria (e.g.
“developed or high-income country”) and a lack of infor-
mation on the reasons for article exclusion during
screening. When we attempted to replicate this search
and screening, we identified multiple articles published
in or before August 2015 that were not included in the
Perman et al.’s [1] review, but we believe met the inclu-
sion criteria as outlined by the authors. These include
articles by Gottvall et al. [8], Lind et al. [9], Ward et al.
[10], Watson et al. [11] and Whelan et al. [12].

A strength of the review process was the journal’s
open access to peer review and editor’s comments which
enabled us to better understand the article review, revi-
sion, and acceptance process. We are of the opinion that
Perman et al.’s [1] article is consistent with the authors’
original description of the article as a narrative review.
The attempt to re-establish the article as a systematic re-
view in order to fit the journal guidelines, however, re-
sulted in misrepresentation of the article’s methodology.
Furthermore, because the change in terminology ap-
peared to occur after peer review, the methodology was
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never peer-reviewed for adherence to systematic review
standards and procedures.

Identified gaps in the literature may be addressed
through an alternate search and screening
strategy

Perman et al. [1] identified a number of alleged gaps in the
literature based on their synthesis of studies included in
their review. We argue that in some cases these gaps are
partially addressed by existing literature identified though a
more rigorous search strategy and screening procedure.

Geographic representation

Perman et al. [1] note that the literature is “dominated
by studies of pandemic and non-pandemic influenza vac-
cination in the US”. This is true of the literature they
capture, with approximately 60% of the articles focusing
on the US and 20% focusing on the UK. We found this
somewhat surprising as there are many countries that
have a more extensive history of offering vaccinations in
schools than the US, including Canada and Australia.
Without completing a full systematic review ourselves,
we cannot determine if UK and US studies truly do
dominate the literature. However, we did identify rele-
vant literature that was not included in this systematic
review from settings outside of the US and the UK. For
example, Ward et al. [10] explored the history of adoles-
cent vaccination in Australian schools, and identified
key operational, implementation and procedural factors
relevant to school-based immunization, as well as the
impact of procedural changes on coverage across juris-
dictions. Also from Australia, Braunack-Mayer et al. [13]
identified ethical challenges for the delivery of adoles-
cent immunization in a school-based setting, including
informed consent and restrictions on privacy. Important
Canadian literature in the field includes Steenbeek et al.
[6] and Wilson et al’s [14] findings on the HPV vaccine
consent process in schools across Canada, as well as
other Canadian literature [9, 12, 15].

Perman et al.’s [1] observation that European literature
(other than the UK) was missed due to limiting their
search to English language articles is also questionable.
For instance, our English-only MEDLINE search identi-
fied three relevant articles from Sweden [8, 16, 17]. In-
clusion of these additional Canadian, Australian and
European articles would have allowed for comparison of
the organizational factors that influence the implementa-
tion of school-based vaccination programs, including
barriers and enablers, in different jurisdictions and geo-
graphical regions.

The parental perspective
Perman et al. [1] identify a gap in the literature on the views
of parents, children and adolescents on organizational factors
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of school vaccination programmes. However, our alternate
search/screening strategy identified relevant articles from the
parent perspective. These included Lind et al. [9], in which
parents of children aged 5-8 were interviewed to explore
their views on adding a school-based influenza
immunization program and their opinions on the advan-
tages, disadvantages and structuring of the program. Further-
more, Allison et al. [18] assessed parents’ perception of
school-based influenza immunization. They identified bene-
fits of schools versus medical settings such as fewer compet-
ing time demands, more convenience, and decreased cost,
and found barriers to school settings, such as parents’ wish
to be present for children’s vaccination and concerns about
the competence of the person delivering the vaccines [18].

Evaluation studies and measures of success

While a key literature gap described by Perman et al. [1]
was school-based immunization program evaluations
with specific measurements of success, we found exam-
ples of this type of evaluative research omitted from
their review. Two Canadian studies evaluated the
process of implementing a school-based immunization
program [12, 14]. For instance, Wilson et al. [14] mea-
sured how different strategies in the implementation of
a school-based program (e.g. having a public health
nurse at the school, HPV education, and a thank-you
note to the teachers) could impact HPV vaccine uptake.
In the Australian context, Watson et al. [11] identified
challenges they faced while implementing HPV vaccin-
ation in schools, as well as providing a detailed descrip-
tion of the impacts of the program on coverage rates.
Other studies looked at the effectiveness of particular
school-based organizational factors, such as the impact
of immunization recalls on uptake [19].

Limitations of our critique

It is important to note some of the limitations in our cri-
tique of the Perman et al. [1] study. First, we did not
conduct a full systematic review and therefore can only
present selected examples of the literature that were
missed in the authors’ analysis. Second, we had limited
information on their exclusion criteria and which articles
were excluded; therefore, it was challenging to differenti-
ate between articles that were missed through the search
strategy and those excluded during screening. However,
we would argue that based on Perman et al’s [1] stated
objectives, many of the articles presented in this critique
should have been found during the search and included
in the final analysis.

Conclusions

While Perman et al. [1] ask a relevant research question
and present some useful and interesting literature on the
organization and delivery of school-based immunization
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programs, we remain concerned about the absence of
systematic review best practices. We believe the lack of a
comprehensive and systematic search and screening
process has omitted relevant articles, and therefore led
to potentially incorrect conclusions being drawn based
on incomplete data. We are of the opinion that the
methods employed in this article are more consistent
with its original presentation as a narrative review and
the article should not have been reconstructed as a sys-
tematic review late in the process. However, we applaud
both the journal and the authors for their transparency
in publishing the supplemental and editorial/peer review
documents, which allowed us to understand the search
strategy and the article review and revision process. We
hope that by noting some of the characteristics and limi-
tations of this systematic review and the review process,
we will draw attention to the need for rigour and dem-
onstrate some of the pitfalls in not complying with best
practice guidelines when conducting and publishing sys-
tematic reviews. We also hope to inform users and
readers of the Perman et al. [1] article of additional re-
search available on the organization and delivery of
school-based immunization programs, in order to guide
future work in this area.
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We have been invited by the editors of BMC Public Health
to respond to correspondence in relation to our research art-
icle [1]. We thank Greyson et al. for their response to our
article suggesting that our study did not meet three quality
criteria for systematic reviews, namely being “systematic,
comprehensive and transparent”, and thereby calls into
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question the reliability of its findings. We make the following
points in response to the correspondence:

Suggestions for improving review methods
Greyson et al. make a number of useful suggestions for
improving the conduct of systematic reviews, e.g. employ-
ing an information scientist /research librarian, using sys-
tematic citation chaining, and canvassing experts in the
field. They state that by employing different search terms
and conducting searches on additional databases we
would have generated additional studies for our review.
We accept that our search terms and strategy could have
been improved and we will certainly reflect on the advice
they give combined with other recent research on litera-
ture searching. That said, it is broadly accepted that sys-
tematic reviews can rarely be (or be proved to be)
exhaustive, and so assessments of comprehensiveness
come down to the added value of expanded searches.

Greyson et al. suggest that we inappropriately excluded
studies identified through our search. In response to the
authors’ correspondence we have re-run our searches on
Medline via the National Institute for Clinical Excellence
(NICE) Healthcare Databases Advanced Search (HDAS)
portal in order to validate our results (https://hdas.nice.or-
g.uk/.). We found that we had wrongly excluded one study
because the researcher mistakenly concluded that the
publication — a government communicable disease report
- was not peer reviewed [10]. However, six of the seven
studies that Greyson report finding when they replicated
our search on Ovid Medline are not catalogued on the
HDAS version of Medline which is provided by ProQuest.
This suggests there may be some value in searching the
same databases through different available portals.

Selection of criteria for evaluating systematic
reviews

Greyson et al. use our article to draw broader conclu-
sions on the conduct of systematic reviews. No evidence
is presented to support Greyson et al.’s choice of criteria
for evaluating systematic reviews, suggesting these are
based on the authors’ beliefs or experiences. In suggest-
ing these criteria, there is no reference to published
guidance on conducting systematic reviews, for example,
the Cochrane Handbook for Systematic Reviews of Inter-
ventions [20]. We are not sure how useful it is to evalu-
ate our form of review (and draw wider lessons on the
conduct of systematic reviews) by choosing and applying
criteria that are not related explicitly to established guid-
ance on the standards for conducting such reviews.

We encourage the authors to develop these suggestions
(and others) further and present them in a systematic for-
mat, e.g. as a set of questions to consider when planning
review searches, and relate these to different types of re-
view as appropriate.
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In systematic reviews a wide array of methods are de-
ployed including quality assessment, data extraction and
data synthesis. While we accept the suggestions for im-
provement in our search methods, we maintain that the
methods we used in other areas were reliable and consist-
ent with accepted guidance for conduct of reviews [21].
Our methods were subject to quality assurance internally
within our group and externally by peer reviewers, and are
described in the methods section of our published paper.

Forms of systematic review

Greyson et al. imply that only one form of systematic review
exists and do not allow for the variety of forms of review that
fall under this umbrella term. Specifically, we opted for a nar-
rative synthesis approach. Narrative synthesis is a form of
analysis accepted as having value within systematic reviews
that span diverse forms of evidence. Scoping reviews are an-
other accepted form of systematic review with their focus on
identification of the main concepts and theories on a given
topic. In our paper we cited the relevant guidance [21] for
our narrative synthesis approach.

Applying PRISMA guidance

In the decision letter following peer review, we were asked
to address the following: “We note that you have carried
out a narrative synthesis of the literature. As we only con-
sider either systematic reviews, meta-analyses or scoping
reviews, we ask that you please re-write your manuscript
as a systematic review adhering to the PRISMA guide-
lines.” In response to this editorial comment, we applied
the PRISMA guidelines to our review and were able to
confirm that our review methods met the standards re-
quired in PRISMA guidance (http://www.prisma-state-
ment.org/). The editorial process helped to shape how our
review was presented. At a system level, potential prefer-
ences for systematic reviews over other forms of review,
and the consequences of this for framing both research
object and methods, could be explored further.

Our review findings

We accept that a different search strategy may have gener-
ated different results. However, aside from some articles on
parents’ perspectives on school-based vaccination, Greyson
et al. have not presented new findings from the additional
studies that they identified. We maintain that there are sig-
nificant gaps in the research literature. These include an ab-
sence of theory-informed studies, a lack of high quality
evaluations, and few studies which explore the views of chil-
dren and teenagers. Our narrative synthesis of the studies
that we identified in our systematic review generated import-
ant material on common organisational factors that influence
the implementation of school based vaccination pro-
grammes. Greyson et al. have not presented material that al-
ters these findings.
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HPV: Human papillomavirus
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