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Abstract
Human-animal interactions (HAI) are being studied with increased frequency, evidenced by a
steady increase in the number of published articles and the number of journals publishing them.
Evidence synthesis methods like systematic review (SR) provide a stronger level of evidence
than individual studies and are often used to inform practice guidelines. To ensure SR accuracy
and reliability, they must follow rigorous, prescribed methodologies. Objectives: This study of
HAI SRs was designed to determine the characteristics of HAI SRs in terms of publication
patterns, human subjects, animal(s) of interest, and outcomes, and to answer: (Q1)Which
methodological guideline was followed? Was a protocol written? Was the protocol registered?
(Q2) Which databases were searched? Was an information professional consulted? (Q3) Were
the database searches replicable? (Q4) Was grey literature included? (Q5) Were inclusion and
exclusion criteria explicitly identified? How many researchers examined studies at each stage of
screening? Methods: Thirteen bibliographic databases were searched for articles containing both
an HAI-related term and an SR term. Authors screened 766 articles for relevance, and coded 110
articles for desired data. Results: Of 110 articles, 60 were published between 2019-2022. A
majority of studies (79) referred to PRISMA and/or other methodological guidelines, while 40
made no reference to any guideline. Across all studies, 163 different databases were searched,
with PubMed, PsycINFO, and CINAHL among the most frequently used. Only 20 studies
referred to consultation with an information professional. A slight majority of studies (58)
provided a full search strategy for at least one database. Most articles (74) did not include grey

2

Systematic Reviews on HAI Topics
literature searches. Most articles (80) assessed included studies for quality or risk of bias (RoB).
Conclusions: The publication of SRs in HAI research is increasing, and there is room for
improvement in reporting among these publications.
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evidence synthesis, systematic review, meta-analysis, human-animal interaction
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Introduction
Human-animal interactions (HAI) research is conducted by practitioners and researchers in many
disciplines. Beck and Martin (2008) argued for a multidisciplinary approach to teaching about
the human-animal bond because “not only many species of animals, including humans, but also
global issues of the environment, economy, and human psychological and physical well-being”
are affected by people’s relationships with animals. DeMello (2010) highlighted the relevance of
HAI to numerous disciplines in the humanities (cultural studies, film, history, philosophy,
religion, gender studies), social sciences (anthropology, geography, law, psychology, social
work, sociology) and the natural sciences. Yatcilla (2021) found that a sample of HAI research
articles was written by authors from both academic and non-academic affiliations, and across
disciplines representing the social sciences, health sciences, education, humanities, natural
sciences, and agriculture. And Anthrozoos, the first journal established specifically for publishing
HAI research, acknowledges this through its subtitle, A Multidisciplinary Journal of the
Interactions between People and Animals. Because HAI research emerges from disparate
disciplines, it is reasonable to assume that the methods used can vary based on the researchers’
disciplinary domain.
The concept of evidence-based practice (EBP), the “conscious, explicit, and judicious use of
current best evidence in making decisions about the care of individual patients,” arose in human
medicine and has permeated many other professions (Hannes, 2020). In developing EBP,
practitioners look to published articles for research-based evidence of what works, to inform how
they conduct their practice. The strength of evidence provided by research articles is based in
part on the research design of a project, and is often depicted through an “evidence pyramid”
(Figure 1). Each type of research methodology included on the pyramid provides a stronger
4
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level of evidence than the methodologies below it; i.e., randomized controlled trials are close to
the top of the pyramid and provide stronger evidence than non-randomized controlled trials,
which in turn are stronger than cohort studies, and so on. At the pinnacle of the evidence
pyramid sit two non-experimental methodologies, systematic reviews (SRs) and meta-analyses
(MAs). SRs and MAs are types of evidence syntheses. Researchers use these methodologies to
gather and synthesize evidence from multiple studies on a particular topic. A SR includes
exhaustive literature searches to “systematically search for, appraise and synthesize research
evidence, often adhering to guidelines on the conduct of a review”, while an MA employs the
same methods but also provides a statistical analysis of the aggregated data (Grant & Booth,
2009). Grant and Booth (2009) describe 12 distinct review types in addition to SRs, and
highlight how they differ from SRs in terms of the search for and appraisal, synthesis, and
analysis of relevant studies. More recently, Sutton et al. (2019) gathered a number of “review
typology” articles like Grant and Booth (2009), and synthesized them into 48 distinct review
types in seven broad categories. However, because the majority of these review types follow the
basic methodologies associated with SRs, we have used the term SR throughout this paper in
instances where a more specific term (e.g., umbrella review, scoping review, systematic map,
etc.) may be more precise.

Publication of systematic reviews and other evidence syntheses is increasing at a dramatic rate,
including in the HAI field (Figure 2). In light of these recent trends, and as primary research in
the HAI field builds, we can expect a continued increase in HAI evidence syntheses. Because
SRs are considered the gold standard for secondary research, or research based on existing
research, it is reasonable to assume there is a “correct” way to conduct them. However, Krnic
Martinic et al. (2019) point out that there is no consensus definition of “systematic review.” They
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examined articles that analyzed groups of healthcare systematic reviews to establish a baseline
definition of SR. Their attempt at an unambiguous definition is,

A systematic review is a review that reports or includes the following:
i) research question
ii) sources that were searched, with a reproducible search strategy (naming
of databases, naming of search platforms/engines, search date, and complete
search strategy)
iii) inclusion and exclusion criteria
iv) selection (screening) methods
v) [critical appraisal and reporting on] the quality/risk of bias of the included
studies
vi) information about data analysis and synthesis that allows the
reproducibility of the results.

Because systematic reviews are considered reliable and comprehensive syntheses of existent
research, it is critical that they are conducted according to a high level of methodological rigor.
But just as there is no universally accepted definition of systematic review, there is no
universally recognized set of rules to conduct them. Articles providing methodological
recommendations for SRs appear in a wide range of disciplinary journals, including those in
education (Xiao & Watson, 2019), psychology (Perestelo-Perez, 2013; Siddaway et al., 2019),
preventive medicine (Dekhordi et al., 2021), orthopedics (Prill et al., 2021),and endodontology
(Aggarwal et al., 2021), among others. And a range of formal guidelines for conducting SRs do
exist. Organizations that sponsor systematic reviews on specific topics, such as Cochrane
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(www.cochrane.org) and the Joanna Briggs Institute (jbi.global), which both address healthcare
research, provide explicit guidelines for the reviews they accept (see Aromataris & Munn, 2020;
Higgins et al, 2019). Similarly, the Campbell Collaboration provides guidelines for evidence
synthesis projects in social intervention research (see Campbell Collaboration, 2019). Many
systematic reviews refer to “PRISMA,” or the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses, a checklist of items that should be included in an evidence synthesis report.
PRISMA was developed by an international panel of health care researchers in 2009 (Liberati et
al, 2009) and updated in 2020 (Page et al., 2021) . While the PRISMA checklist and its related
extensions for SR protocols, search strategies, and other aspects were intended to support the
broad spectrum of healthcare research, references to PRISMA can be found in systematic review
reporting in many non-healthcare disciplines.

There are similarities among most published SR methodological recommendations related to
how relevant studies are identified, selected for inclusion, and evaluated. Following such
recommendations ensures that SRs are comprehensive, transparent, unbiased, and replicable,
which are the hallmarks of a SR (Higgins et al, 2019; Krnic Martinic et al, 2019). These steps
include consulting with an information professional to select appropriate databases and grey
literature sources to ensure a comprehensive search. Writing a SR protocol which is published or
registered supports transparency, which is further strengthened by detailed reporting of methods.
Using multiple screeners to examine each article against highly specific inclusion and exclusion
criteria, and assessing the quality of each included study, are steps taken to minimize bias. And
the authors' sharing of full search strategies and the inclusion and exclusion criteria establish the
replicability of the SR’s methods.
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Objectives
This study examines a sample of HAI SRs to determine:
Q0: What are the characteristics of HAI SRs in terms of publication patterns, human subjects,
animal(s) of interest, and outcomes?
Q1: Which methodological guideline was followed? Was a protocol written? Was the protocol
registered (and if so, where)?
Q2: Which databases were searched? Was an information professional consulted?
Q3: Were the database searches replicable?
Q4: Was grey literature included?
Q5. Were inclusion and exclusion criteria explicitly identified? How many researchers examined
studies at each stage of screening?
Q6: Were included studies assessed for risk of bias? Which tool or checklist was used?

Methods
To identify systematic reviews on HAI-related topics, we conducted literature searches in
multiple databases including Abstracts in Social Gerontology (EBSCO), CAB Abstracts (Web of
Science), Cumulative Index to Nursing and Allied Health Literature (EBSCO), Child
Development & Adolescent Studies (EBSCO), Education Resources Information Center
(EBSCO), International Bibliography of the Social Sciences (ProQuest), ProQuest Dissertations
and Theses Global (ProQuest), PsycInfo (EBSCO), Published International LIterature on
Traumatic Stress (ProQuest), Medline (PubMed), Sociological Abstracts (ProQuest),
Sociological Source Ultimate (EBSCO), and Web of Science Core Collection (Web of Science).
The search strategy (("human animal" OR "animal human" OR "animal assist*" OR "animal
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facilitat*" OR anthrozoology) AND ("systematic review*" OR "meta analysis" OR "meta
analyses" OR metaanalysis OR metaanalyses)) was designed to capture articles with at least one
HAI-related term and one SR-related term, and was tailored for each database. Only papers
designated as an evidence synthesis in the title, abstract, or keywords were included in this
study.

A total of 766 articles were retrieved. After duplicates were removed, 390 articles were screened
for relevance to the current study. Each author initially screened half of this set, then crosschecked the other’s decisions. In instances where the authors did not agree on inclusion, a
consensus was reached through discussion. Each author then extracted qualitative data from half
of the remaining 110 papers using a Google Forms data extraction template.

Results
A total of 110 papers were coded, 104 journal articles and six theses. The majority (62, 56.36%)
of included studies were identified by their authors as systematic reviews, with meta-analyses
(16, 14.55%), mixed systematic reviews/meta-analyses (16, 14.55%), and scoping reviews (7,
6.36%) as the remaining most common review types. Additional review types, as identified by
their authors, included systematic literature reviews (4, 3.64%), and semi-systematic reviews,
evidence-based reviews, qualitative systematic reviews, systematic mapping reviews, and
umbrella reviews (1, <1% each).

Q0: What are the characteristics of HAI SRs in terms of publication patterns, human
subjects, animal(s) of interest, and outcomes?

9
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These papers were published between 2007 and 2022, with over half published between 20192022. The 104 journal articles were published by 69 journals, with Anthrozoos publishing the
largest number (10, 9.52%), followed by Complementary Therapies in Clinical Practice (6,
5.71%), and International Journal of Environmental Research and Public Health and Review
Journal of Autism and Developmental Disorders (4, 3.81% each).

The topics of the included studies varied across human populations, animals, and interventions.
Studies addressed a range of human populations, including those in specific settings (e.g.,
prisons) and those with physical or mental conditions. Humans were studied across the lifespan,
with children or adolescents featured in 26 (23.64%) studies, older adults in 13 (11.82%), adults
in 6 (5.45%), and unspecified ages in 72 (65.45%). The most common conditions include
dementia (17, 15.45%), autism or autism spectrum disorder (14, 12.73%), chronic illnesses (7,
6.36 %), depression or other mental health disorders (5, 4.55%), chronic pain (5, 4.55%),
brain/spinal cord injuries or disorders (5, 4.55%), and attention deficit hyperactivity disorder or
developmental disabilities (3, 2.73% each). Specific populations that were not otherwise
identified as having a physical or mental condition were studied less frequently: prison inmates
(3, 2.73%), farmers (2, 1.82%), pet owners (2, 1.82%), and students (2, 1.82%). In several
instances (9, 8.18%) populations were not specified, where subjects were described as people,
humans, individuals, etc.

Dogs were included in 30 studies (27.27%), horses in 14 (12.73%), robotic animals in 9 (8.18%),
and farm or food animals in 4, 5.45%. A slight majority of studies (57, 51.82%) referred simply
to “animals.”
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The vast majority (105, 95.45%) of study outcomes addressed the benefit of HAI to human
health or wellbeing, while only four (3.64%) studies addressed animal health or welfare. One
paper did not study either, but instead focused on the characteristics of therapy animals.

Q1: Which methodological guideline was followed? Was a protocol written? Was the
protocol registered (and if so, where)?

Most articles reported following one or more methodological guidelines. A majority (63,
58.18%) of articles reported using PRISMA or PRISMA-ScR guidelines alone or in combination
with others. Cochrane was referenced by 4 (3.64%) studies, and 12 additional guidelines were
identified once each (.90%).

Protocols were not available for the majority of the studies represented here. While it does not
necessarily demonstrate they did not write or follow one, 81 (73.64%) authors made no mention
of a protocol in their manuscript, and five (4.55%) explicitly stated that no protocol was used. A
few (6, 5.45%) made reference to a protocol, but either did not communicate where it was
registered or specified it was not registered. Only 18 studies (13.64%) both created a protocol
and made it available. Of these, 15 (13.64%) were registered in the International Prospective
Register of Systematic Reviews (PROSPERO) (https://www.crd.york.ac.uk/prospero/), one each
(<1%) in Cochrane and Open Science Framework (osf.oi). One (<1%) protocol was not
registered but is available through the first author.

Q2: Which databases were searched? Was an information professional consulted?

In all but one instance (109, 99%) authors identified the databases used in their searches. Across
all studies, 163 different databases were searched (mean = 7 databases, median = 6 databases).
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Databases that are available on multiple search platforms were aggregated into one entry. For
example, PubMed and Medline (searchable through multiple platforms including PubMed, Web
of Science and Ovid) were combined because PubMed contains Medline plus additional content
from PubMed Central and the NCBI Bookshelf (National Library of Medicine, n.d.). Similarly,
references to “Cochrane” or the multiple subsets of the Cochrane Library (namely, Database of
Systematic Reviews, Central Register of Controlled Trials, and Clinical Answers) were
combined into one entry. References to databases Web of Science, Web of Science Core
Collection, or Web of Knowledge were also aggregated.

The top ten databases searched within these HAI SRs included PubMed/Medline (109, 99.06%),
PsycInfo (70, 63.64%), CINAHL (55, 50%), Web of Science/Knowledge (52, 47.27%), Scopus
(46, 41.85%), Cochrane Library (37, 33.64%), EMBASE (35, 31.82%), Google Scholar (20,
18.18%), ERIC (21, 19.09%), and PsycArticles (14, 12,73%).

A strong majority (90, 81.82%) of included studies did not report or indicate collaboration with
an information professional.

Q3: Were the searches replicable?

A slim majority (58, 52.73%) of articles provided a complete search strategy, including
keywords or phrases, controlled vocabulary terms (if applicable), and search syntax, for at least
one database. Another 45 (40.91%) provided a summary of the search terms without including
database-specific syntax or other details, while seven (6.36%) articles provided no information
related to how the literature was searched other than providing a list of included databases.

Q4: Was grey literature included?
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Most studies (74, 67.27%) did not mention searching the grey literature or explicitly stated grey
literature was not searched for unpublished studies on relevant topics. Of the 36 (32.72%)
articles that reported searching grey literature, only 26 (23.64 %) listed their sources, and only 8
(7.27%) included the respective search strategies.

Q5. Were inclusion and exclusion criteria explicitly identified? How many researchers
examined studies at each stage of screening?

Inclusion and/or exclusion criteria were identified in all but 6 (5.45%) studies.

A large number (43, 39.10%) of review authors made no mention of how many screeners
evaluated each article at the title/abstract stage. Thirty-nine (36.36%) used 2 screeners, 8 (7.27)
used 1, and 7 (5.45%) used more than 2. In one instance (<1%), authors specified that all articles
were screened by a single individual, with a portion also screened by a second. Details for the
remaining 12 (11.82%) were cloudy, with some authors specifying number of reviewers without
indicating screening phase, and others using phrases like “articles were screened by all authors,”
without including how many viewed each individual record.

Description of the full-text screening stage largely mirrored that of the title/abstract; 46 (41.82%)
did not specify number of screeners, 4 (3.64%) specified 1, 38 (34.55%) specified 2, 7 (6.36%)
specified more than 2, 2 specified that a portion of the records were screened by a second
reviewer, and 13 (11.81%) had imprecise descriptions.

Q6: Were included studies assessed for risk of bias (ROB)? Which tool or checklist was
used?
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Over a quarter (30, 27.27%) of studies either did not assess the quality of individual studies or
did not report doing so. For the 80 (72.73%) that did, a wide range of assessment tools were used
singly or in combination. The most commonly used tools were developed by Cochrane (23
instances) and the Joanna Briggs Institute (10), as well as the Grading of Recommendations,
Assessment, Development and Evaluations (GRADE) (6), the Downs and Black checklist (4),
the Oxford Centre for Evidence Based Medicine (OCEBM) checklist (4), and the Critical
Appraisal Skills Programme (CASP) checklists (4). Fewer articles either used other published
tools, modified existing tools, or developed their own.

Discussion
Q0: What are the characteristics of HAI SRs in terms of publication patterns, human
subjects, animal(s) of interest, and outcomes?

The publication pattern seen here confirms that the publication rate of HAI SR/M-As has been
increasing, and increasing especially rapidly in the past few years. This growth mimics that of
other fields, and is not surprising. The list of animal species of interest is also unsurprising, given
the close proximity humans have to companion animals (including small pets and horses). What
is more compelling is the appearance of robotic animals, such as the Japanese robotic seal PARO
(parorobots.com), that introduces a unique opportunity for animal therapy that would not
otherwise be available to some.

Two broad topics of research are largely absent from this body of literature. HAI SRs focus
almost exclusively on human health and wellbeing, leaving ample opportunity for exploration of
how animals respond to interactions with humans. While animal welfare is of growing interest to
14
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both the public and scientific communities, as anecdotally evidenced by greater emphasis on
conditions surrounding animal agriculture and the humane treatment of pets, a lack of research
makes it difficult to get a realistic view of how HAIs affect the welfare of these animals. And,
while a wide range of human conditions was studied, there was little emphasis on individuals
outside of specific populations (e.g., older adults, prison populations, those with autism, etc.). It
would be interesting to see syntheses of studies on how HAIs affect the general population,
without a focus on treatment.

Q1: Which methodological guideline was followed? Was a protocol written? Was the
protocol registered (and if so, where)?

Many authors of articles included in this study referred to PRISMA as their source of guidance
on SR methodology. However, PRISMA does not prescribe the exact steps of a SR, but provides
a checklist for the transparent reporting of each stage of a SR project. I.e., PRISMA is
implemented when writing a SR, not when designing it. The PRISMA-P extension for protocols
presents a checklist of 27 distinct items that should be considered when writing a SR protocol
(Shamseer et al., 2015), and it would be more accurate for authors to refer to PRISMA-P in the
context of SR protocol design, which in turn structures the SR methodology.
According to Shamseer et al. (2015) “Protocols of systematic reviews and meta-analyses allow
for planning and documentation of review methods, act as a guard against arbitrary decision
making during review conduct, enable readers to assess for the presence of selective reporting
against completed reviews, and, when made publicly available, reduce duplication of efforts and
potentially prompt collaboration” (p 1). Allers et al. (2018) found that, while SR reports that
referred to a published protocol took longer from database searches to article submission, these
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SRs also tended to exhibit better reporting. Cochrane, the Joanna Briggs Institute, and the
Campbell Collaboration all require that SR researchers write and register a protocol before the
start of an evidence synthesis project, and these organizations provide documentation on what
the protocol should include. PRISMA-P has been available on the PRISMA website since 2015.
Despite this emphasis on the importance of protocols, it is concerning that so few of the papers in
this study both referred to a written protocol and indicated where readers could access it.

Q2: Which databases were searched? Was an information professional consulted?

Most studies reported searching several databases. Two studies searched only one database.
While SR guidelines do not list a minimum number of databases to search, the Cochrane
Handbook warns against relying on results from just one database, like Medline, to ensure not
only that “as many relevant studies as possible are identified, but also to minimize selection bias
for those that are found” (Lefebvre et al, 2022).

There is little consistency in how authors recorded each database and its associated search
platform. This inconsistency led to duplication in numerous studies that searched both Medline
and PubMed, even though PubMed fully contains the Medline database. Web of Science
(formerly called Web of Knowledge), can refer to either a suite of databases provided by
Clarivate (“Core Collection”) or a platform that hosts numerous subject databases like Medline,
Zoological Record, and others. The content searched on Web of Science can vary based on
institutional subscriptions, so authors should take care to list exactly which subfiles were
searched. In this study, only two papers out of 52 did so.

16

Systematic Reviews on HAI Topics
Google Scholar was referred to in 20 studies. GS is a search engine rather than a database, and
Google does not provide explicit details about which data sites are being searched. Therefore, it
is not certain whether search strategies retrieve the same results from user to user. Bramer et al.
(2013) highlight weaknesses of GS compared to PubMed for conducting replicable searches for
systematic reviews. They concluded that Scholar works well enough that it need not be excluded
from SR searches, but that Scholar alone is insufficient for inclusion in SR search strategies.

Fewer than 20% of the included studies reported consultation or collaboration with a librarian or
information professional, despite evidence that doing so usually improves the outcome. Some
systematic review guidelines recommend including a librarian or information specialist on the
review team (e.g., Lefebvre et al., 2019; National Center for Education Evaluation, 2022). Koffel
(2015) and Rethlefsen et al. (2015) both found that librarian involvement on systematic review
projects was associated with greater adherence to reporting guidelines, especially with regard to
the construction and recording of database search strategies, which in turn improves the
transparency and reproducibility of a SR. And working with a librarian whose expertise includes
knowledge of subject databases and their coverage can help ensure that an appropriate balance of
information sources is included in the search strategy, while avoiding duplication.

Aamodt et al. (2019) found that SRs with a librarian co-author were associated with lower risk of
bias compared to SRs that either only acknowledged a librarian or made no mention of
consulting with a librarian. Spencer and Eldredge (2018) found that librarians and information
professionals can play a variety of roles on a systematic review team, not only as the search
specialist. These include research question formulation, project planning, and citation
management, among others. Ma et al. (2018) found that librarians often provide expertise on
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research data management and scholarly communications, which SR teams may also find
valuable.

Q3: Were the database searches replicable?

Providing adequate information about the database searches is important because it allows
readers to assess the comprehensiveness of a SR’s methods (Koffel & Rethlefsen, 2016). Almost
half of the included studies did not provide reproducible search strategies in the text or in
supplemental information. While the original PRISMA checklist requires a “full electronic
search strategy for at least one database, including any limits used, such that it could be
repeated” (Liberati et al., 2009), only 42 (63.63%) of the 66 articles that referred to PRISMA
complied with this requirement.

The PRISMA guidelines for search strategies were recently expanded to include reporting the
full search strategies for every database searched (Page et al, 2021). And PRISMA-S, the
PRISMA extension for searching, goes into much more detail about information that should be
made available, including whether search strategies were based on prior work (e.g., a previous
review), whether the search strategies were subjected to peer review, and more (Rethlefsen et al.,
2021). However, both updated PRISMA and PRISMA-S were published in 2021, likely after the
most recent studies included here had been submitted for publication.

Q4: Was grey literature included?

Few studies reported searching for grey literature. Grey literature includes non peer-reviewed
resources, both published and unpublished, that are not available through commercial or
academic publications. Resource formats include government reports, dissertations and theses,

18

Systematic Reviews on HAI Topics
conference proceedings, unpublished studies, technical reports, and many others. Because SRs
aim to synthesize all relevant information pertaining to a research question, grey literature
represents an important component of the search and retrieval process. In some cases grey
literature accounts for a substantial proportion of included studies, and has a significant impact
on review outcomes (McAuley et al, 2000; Paez, 2017). Without it, reviews are at risk of missing
those studies that are most likely to contain data contrary to published research, because
publication bias often precludes their publication (Easterbrook, 1991; Paez, 2017). By skipping
grey literature searching, review conclusions may inaccurately be skewed toward the positiveeffect (Easterbrook et al., 1991).

It is disconcerting that so few authors in this study reported searching and including grey
literature. However, it is also reasonable to assume that grey literature may be more critical in
some fields than in others, such as clinical medicine, where reviews are used in evidence-based
decision-making. Grey literature may be less prevalent or impactful in the HAI domain. Despite
this possibility, it is always a best practice to search and include any relevant grey literature
sources in a review.

Q5. Were inclusion and exclusion criteria explicitly identified? How many researchers
examined studies at each stage of screening?

Clearly defined and communicated inclusion and exclusion criteria are another component that
contributes to a SR’s replicability and minimization of bias. Explicit criteria are meant to
eliminate subjective interpretation of each article’s eligibility for inclusion, and maximize the
likelihood of interrater agreement (McDonagh et al., 2008). Using clear inclusion and exclusion
criteria make it possible to replicate a SR’s methods more precisely, whether replication is
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performed by the review’s authors, peer reviewers, or others who later update or duplicate the
study.

A large number of authors did not clearly indicate how many researchers evaluated each record
at each stage of screening. Reporting the number of reviewers who screened each record is an
“essential element for systematic reviews regardless of the selection process used” (Page et al,
2021 page 7). To avoid the unintentional but inherent bias of any single reviewer, and thus
minimize the risk of individual articles being included or excluded erroneously, best practice
suggests that more than one individual examines at least a portion of the manuscripts (Gartlehner
et al., 2020; Waffenschmidt et al., 2019). In what may be considered the gold standard, each
article is reviewed by two independent reviewers, with discrepancies resolved by a third (Liberati
et al, 2009). Another approach is to have a second researcher review only a portion of the
records, allowing screeners to determine how well their decisions correlate. Yet another is to
have only a single reviewer screen every record, which may dramatically decrease the time
necessary to screen articles but increase the potential for errors (Gartlehner et al., 2020;
Waffenschmidt et al., 2019).

Clearly many authors did not follow best reporting guidelines, but it is impossible to tell from
these papers how well methodological screening recommendations were followed.

Q6: Were included studies assessed for risk of bias (ROB)? Which tool or checklist was
used?

Risk of bias (RoB) assessment, also referred to as quality assessment or critical appraisal, is a
key component of a well-structured and implemented SR, and is included in most prescriptive
20
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SR guidelines (e.g., PRISMA guidelines, Page et al 2021). Because systematic reviews are meant
to represent a comprehensive examination of evidence, it is important they include all studies
that conform to their inclusion criteria. However, the weight of each included study's evidence
on a review may not be equal. Therefore, multiple scales, checklists, and other tools have been
created that allow researchers to systematically examine each study against predetermined
indicators of quality, and, without bias, establish how each will be considered in final
conclusions (Hannes, 2010; Mamikutty, 2021; Quigley et al., 2019; Zeng et al., 2015).
Unfortunately, these tools are often utilized inappropriately or inadequately, weakening their
value in the systematic review process (Babic et al., 2019; Babic et al., 2020; Barcot et al., 2019;
Igelström et al., 2021; Marušić et al., 2020; Propadalo et al., 2019; Puljak et al., 2020; Saric et
al., 2019), and individual tools may be better suited for some study types than others. For
example, one tool may be more appropriate for assessing the RoB for randomized controlled
trials, while other tools are better suited for assessing non-randomized trials or case reports
(Zeng et al 2015). While it is beyond the scope of this paper to determine to what degree tools
were selected and used correctly, it is encouraging that a large percentage of authors did report a
critical evaluation of included studies. It would be interesting to explore whether there are
specific tools that best lend themselves to those topics and study methods used heavily in HAI
research, as is found (or at least asserted) in other fields (Hooijmans et al., 2014; Mamikutty et
al., 2021; Schwingshackl et al., 2016; Woodruff & Sutton, 2014).

Limitations
The authors recognize some limitations of this paper.
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This is an exploratory study that may help raise awareness among HAI researchers of the
importance of good SR reporting. The small sample of included papers does not allow us to
generalize across all HAI evidence synthesis articles. This study was not a systematic review,
and therefore did not aim to identify and screen all publications of interest. Instead, we examined
a manageable subset of HAI SRs based on a handful of keywords. SRs that assessed HAIs may
have been omitted if they did not contain any of the keywords used in our search or were not
identified by authors as a “systematic review” or “meta-analysis” in the title, abstract, or
keywords.

Our objectives focused on how the steps of a SR project were reported, and did not attempt to
assess the methodological quality of included SRs. However, conclusions about the quality of
reporting and the quality of methodology should not be confused, because one does not
necessarily signify the other. It is possible that authors of the papers included in this study did
not always report best practices even when they did follow them.
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Figure 1: Hierarchy of Evidence Pyramid. (Long & Donne, 2020)
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Figure 2: SRs and HAI-specific SRs in PubMed. Based on PubMed searches: SRs = (systematic review
OR meta-analysis); HAI-specific SRs = (systematic review OR meta-analysis) AND (human animal).
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