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Abstract 

Objectives: To revise a sex and gender appraisal tool for systematic reviews (SGAT-SR) and 

apply it to Cochrane sepsis reviews. 

Study design and setting: The revision process was informed by existing literature on sex, 

gender, intersectionality, and feedback from an expert advisory board. We revised the items 

to consider additional factors associated with health inequities. We appraised sex and gender 

considerations using the SGAT-SR-2 and female Participation-to-Prevalence Ratio (PPR) in 

Cochrane sepsis reviews.   

Results: SGAT-SR-2 consists of 19 questions appraising the review’s sections and use of the 

terms sex and gender. Among 71 SRs assessed, 50.7% included at least one tool item. The 

most frequent item was the number of participants by sex or gender at included study-level 

(24/71 reviews). Only four reviews provided disaggregated data for the full set of included 

trials, while two considered other equity-related factors. Reviews rarely appraised possible 

similarities and differences across sex and gender. In at least half of a subset of reviews, 

female participants were under-represented relative to their share of the sepsis population 

(PPR<0.8).   

Conclusion: The SGAT-SR-2 tool and the PPR can support the design and appraisal of 

systematic reviews to assess sex and gender considerations, address to whom evidence 

applies, and determine future research needs. 

Keywords: Equity; Sex- and gender-based analysis; Systematic reviews; Sepsis; SGAT-SR-

2; Participation-to-Prevalence Ratio. 
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What is new? 

Key findings 

• The SGAT-SR-2 tool addresses whether and how sex- and gender-based analysis is 

applied to Cochrane reviews on sepsis and the extent to which other PROGRESS-

Plus factors interacting with sex and gender are considered.  

What this adds to what was known? 

• Reviews on sepsis rarely appraised possible similarities and differences across sex 

and gender. 

• The level of representation by sex relative to the sex-disaggregated incidence of sepsis 

in the overall population (i.e. Participation-to-Prevalence Ratio) was examined. 

What is the implication and what should change now? 

• Review authors should provide information on the sex or gender of study populations 

(or state when data are unavailable) to enable users to assess the applicability of the 

review’s findings. 

• Representation of participants by sex or gender in a systematic review relative to their 

representation in the disease population can be assessed by using Participation–to-

Prevalence Ratio.  

• Cochrane needs to embrace sex- and gender-based analysis to understand to whom 

the evidence applies, given the potential implications for clinical practice, research, 

and policy- making. 
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1. Introduction 

Sepsis, a life-threatening organ dysfunction caused by a dysregulated host response to 

inflammation [1], is a major health problem and represents around 20% of worldwide deaths 

[2]. Traditionally, sex and gender differences have received little attention in infectious 

diseases, although they may have a role in the incidence and severity of such illnesses [3]. 

Biological mechanisms have been hypothesised to explain differences in survival by sex for 

patients with sepsis [4–7]. As well, studies have found women with sepsis may receive less 

invasive procedures and delayed antibiotic administration that may be explained by biological 

factors related to the reliability of severity score estimations, and implicit bias of health care 

providers [8,9]. Regarding treatment response, high-impact guidelines for sepsis management 

do not include clinical implications related to the sex or gender of patients, except 

recommendations for maternal sepsis [10,11].  

A first step for integrating sex and gender in medical research involves understanding these 

terms and drawing attention to their operationalization. Sex, typically assigned at birth, refers 

to a set of biological traits that distinguish females, males, and individuals with differences of 

sex development (i.e., variations in chromosomal expressions or physiological characteristics 

that differ from the female-male dichotomy), while gender reflects socially constructed roles, 

behaviours, and identities, not necessarily based on biological sex, of girls, women, boys, 

men, transgender, and other gender diverse people [12–15]. Although sex and gender are 

distinguishable social categories, they reflect complex biological, genetic, and social 

processes that are closely intertwined [16,17]1. Until the early 1990s, women in general, the 

elderly, and diverse sub-populations were broadly excluded from clinical trials [18]. Since then, 

guidelines developed by regulatory agencies increasingly mandate that study populations in 

trials evaluating therapeutic interventions should reflect the target patient populations [19,20]. 

Sex- and gender-based analysis (SGBA) is a framework that helps researchers explore 

 
1 In this manuscript, we used definitions of sex, gender, and related terms as proposed by the Canadian 
Institutes of Health Research (CIHR) [12]. 
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potential sex and gender differences and similarities in a particular subject of interest, for 

example, by testing sex- and gender-intervention interactions, and discussing potential 

similarities and differences and their implications for practice, research, and policy-making. 

SGBA+ calls attention to the importance of addressing other social determinants of health that 

interact with sex and gender, while an intersectional framework helps researchers examine 

the potential impacts of interlocking systems of inequities and oppression [21,22]. For 

example, the World Health Organization has developed a toolkit for incorporating an 

intersectional gender lens into research on infectious diseases of poverty that considers the 

vulnerability to illness, exposure to pathogens, and treatment responses [23]. However, 

despite guidance and mandates to apply such frameworks [24–30], there is limited uptake in 

many research areas, including sepsis [31–35]. Since the early 2000s, a number of initiatives 

have been undertaken in health equity research, in parallel with advances in knowledge of 

sex, gender and intersectionality [23,25,26,36–40]. For example, the PROGRESS-Plus 

framework (place of residence, race/ethnicity/culture/language, occupation, gender or sex, 

religion, education, socio-economic status and social capital, and other context-specific 

factors that facilitate disadvantage, such as age, sexual orientation, and disability) identifies 

socially stratifying forces that drive variations in health [41–43]. PRISMA-Equity extension and 

Cochrane recommend its use as a reminder to consider the social determinants of health in 

systematic reviews [37,44]. Sepsis management, service provision, and policy-making are 

also expected to be based on the best available evidence [45–47]. The work described in this 

article draws on the efforts of Doull and colleagues (2010) who sought to determine whether 

Cochrane reviews of cardiovascular diseases addressed issues related to sex and gender 

[48]. Finding no SGBA appraisal tool to apply to systematic reviews, they designed the Sex 

and Gender Appraisal Tool – Systematic Reviews (SGAT-SR) and later revised it as a 

planning tool [49]. In 2018, Lopez-Alcalde and colleagues pointed out the value of revising the 

SGAT-SR to make it consistent with new developments in reviews [33], and in keeping with 

evolving knowledge about sex and gender. Consequently, we revised the SGAT-SR tool and 

applied it to Cochrane reviews of interventions on sepsis. We elaborated on explanatory and 

supporting material in the use of the SGAT-SR-2 to assist systematic review authors and end-

users. We also assessed the female Participation-to-Prevalence Ratio (PPR).  

2. Material and methods 

2.1. Protocol 

We registered the protocol with Open Science Framework on 24 December 2020 [50]. 

Supplementary material details differences between the protocol and the study. 
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2.2. Revision of the SGAT-SR tool  

The development of the original SGAT-SR tool was described elsewhere [48,49]. Briefly, the 

tool consisted of 21-questions whose answers denoted the presence or absence of sex and 

gender considerations across the sections of Cochrane reviews at that time: Background, 

Objectives, Inclusion/Exclusion criteria, Methods, Results and Analysis, Discussion and 

Conclusions, and Table of included studies (See Supplementary material).  

We tracked citations on Doull and colleagues [48], searching PubMed for its PMID data to 

identify potential studies that applied the SGAT-SR tool. We revised the SGAT- SR tool by 

reviewing previous comments on its use relevant to this study [33,51], evaluating the most 

recent guidance on sex- and gender-based analysis and equity considerations [26,44,52–55], 

and on intersectionality [16,23,37,40,43]. We convened an advisory board composed of nine 

experts in SGBA, equity in health research, and evidence synthesis (RSH, JL-A, VR, ST, PT, 

MD, JH-R, ZM, and JP). The Cochrane Handbook was used as the reference for issues related 

to methodological standards [44].  

The main changes to the SGAT-SR-2 tool were: 1) adding a section on use of the terms sex 

and gender; 2) changing response categories, and 3) adding assessment of whether 

additional factors interacting with sex and gender were considered using the PROGRESS-

Plus framework.  The SGAT-SR-2 tool comprises 19 questions appraising the following 

sections: Abstract, Plain language summary, Background, Methods, Results, Discussion and 

Authors’ conclusions, and the use of the sex and gender terms (See Supplementary material). 

We described the findings as review authors mentioned sex and gender, and the SGAT-SR-

2 tool assessed the use of terms by applying the framework proposed by Adisso and 

colleagues (questions #17, #18, #19) [34]. This framework establishes criteria to evaluate the 

operationalisation of sex and gender, the use of appropriate categories to describe sex and 

gender according to the current international definitions [12], and the non-interchangeable use 

of terms. We structured the items to be able to capture when authors explicitly addressed sex 

and gender considerations, including when they noted a lack of available data, and when they 

failed to do so. The possible responses to items #1 to #16 of the SGAT-SR-2 tool are: “Yes”, 

“No”, “Probably yes”, “Probably no”, and “Non-applicable”. For three questions (#5.a, #8.a, 

#12.a), we also asked whether the authors provided a rationale. For the three questions 

assessing the use of the terms, the possible responses are those defined by Adisso and 

colleagues [34] as follows: binary, non-binary, or unclear use (#17); appropriate, inappropriate, 

or unclear (#18); and interchangeable, non-interchangeable, or unclear use (#19). Two 

authors (AA, ES) independently examined the consistency of the revised tool by piloting a 

sample, using the Excel random function, of 22% of eligible reviews. The advisory board 
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members were presented with the updated literature review, the findings of the piloting 

process, resulting in rewording items for clarity, and the draft of the manuscript for review and 

revision. Supplementary material details criteria for assessing each item and provides 

examples. 

2.3. Appraisal of systematic reviews on sepsis 

2.3.1. Eligibility criteria 

We formulated the research question according to the PICOd (population, intervention, 

comparator, outcome, design) tool. We considered as population adults and paediatric 

patients with sepsis, including severe sepsis and septic shock, or at the risk of developing 

sepsis. Reviews on mixed populations (e.g., critically ill patients) involving participants with 

sepsis were also eligible. Because our focus was on analysis across sex (e.g., to determine if 

there were any sex differences/similarities), reviews addressing sex-specific health conditions 

(e.g., prostate biopsy-related sepsis) were excluded. We included any intervention to prevent 

or treat sepsis (See Supplementary material). We included any comparator to prevent or treat 

sepsis. For reviews assessing interventions in patients with sepsis, we considered any 

outcome. For reviews evaluating interventions in populations at the risk of developing sepsis, 

we included those in which sepsis was a designated main outcome (e.g., sepsis incidence or 

sepsis-related mortality included in Summary of Findings table). We included Cochrane 

systematic reviews (SR). We excluded protocols and reviews withdrawn from the Cochrane 

Library.  

2.3.2. Search method and selection process 

We used the advanced search option within the Cochrane Database of Systematic Reviews 

(from inception to 31st December 2020) to retrieve SRs that used “sepsis” either as a MeSH 

term or as a term in the title, abstract, or keyword (Supplementary material).  

Two authors (AA, ES) independently screened titles and abstracts for all retrieved SRs against 

the eligibility criteria and resolved disagreements by consensus. We used Excel to organise a 

database of SRs, build data extraction templates, and collect data. 

2.3.3. Data extraction 

After the duplicate piloting test, one author continued collecting data, while the second cross-

checked them, resolving possible discrepancies by discussion. These authors were not 

involved in the writing or editorial management of the eligible SRs, except in one review [56] 

evaluated by a third party.  
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We extracted the following information from each SR: 

- Review information: Publication year, Cochrane Group, number of included studies, 

population, setting, and type of intervention (Supplementary material).  

- Participant information: Sample size analysed (total and by sex or gender) when 

available and otherwise as provided by the review authors (e.g., randomised, enrolled).  

- Sex-stratified disease incidence (See Data analysis). 

2.4. Data analysis 

We tabulated the responses to the tool by simple counts and summarised results numerically 

to describe overall responses for each question. We calculated the percentage of SRs fulfilling 

each question when appropriate. We documented sex- and gender-related analysis and 

reporting trends over time, as well as the potential impact of guidelines proposed by SAGER 

(Sex and Gender Equity in Research) (2016) [26], based on its supra-national scope and 

broad dissemination, by comparing proportions using chi-square testing. The temporary cut-

off point of the SAGER publication was adjusted to 2017 as the Cochrane policy establishes 

a period up to one year between the publication of the review protocol and the SR submission.  

Additionally, we assessed representation of participants by sex in the reviews using the 

Participation-to-Prevalence Ratio (PPR) [54,57,58]. The PPR is a metric that compares the 

representation of a specific population in studies relative to their proportion in the overall 

disease population. By convention, a PPR between 0.8 and 1.2 suggests bias-free enrolment, 

whereas values lower or greater reflect under-representation or over-representation, 

respectively. We calculated the PPR by dividing the percentage of female participants at 

review-level by the percentage of females at sepsis population-level [i.e., (female 

participants/total participants)/ (sepsis incidence among females/total sepsis incidence)]. As 

no review reported sex-stratified incidence or accurate sex-disaggregated data at review-level, 

we determined sepsis incidence by sex through a comprehensive literature search of 

infectious disease databases and peer-reviewed journals, accounting for the type of 

population, setting, country, study execution date, and largest cohort when feasible [59–65]. 

Table S1 (Supplementary material) details population descriptors used for sex-stratified 

incidence estimates [54-59]. According to the protocol, we reviewed primary studies included 

in a subset of 10% of eligible SRs to extract the total participants by sex at review outcome-

level. 

We performed statistical analyses using STATA statistical software (version 15.1; STATA 

Corporation, College Station, TX). Lastly, we contacted the 13 Co-ordinating Editors of 
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Cochrane groups of eligible reviews to comment on the interpretation of findings and 

considered their feedback on the challenges of SGBA in sepsis reviews. 

3. Results 

3.1. Description of reviews 

The search strategy yielded 226 records of which eight were protocols. One further review 

was retrieved by checking the reference list of the included SRs.  We identified 71 SRs that 

met our eligibility criteria (Figure 1). The included reviews contained 1,055 studies (432,570 

participants). Six reviews found no eligible studies. Most of the SRs (60.56%) assessed the 

effect of interventions to prevent sepsis, and over half (54.93%) focused on the paediatric 

population. All reviews were published between 2000 and 2020 (half after 2014). Table 1 and 

Supplementary material depict characteristics of the included reviews and the reference list, 

respectively. 

 

3.2. Sex-and gender-based analysis and reporting  

Table 2 displays sex- and gender-based analysis and reporting by applying the SGAT-SR-2 

tool to the 71 included reviews. Overall, 36 (50.70%) reviews met at least one of the tool items, 

while no review met all requirements. A single review reported the relevance of female fertility 

complications in the abstract and plain language summary. Five SRs discussed the relevance 

of sex or gender to the review question in the background, and two of these considered other 

PROGRESS-Plus factors interacting with sex or gender. No review used sex, gender, or 

related terms to describe its objectives. Among five reviews that excluded a particular 

population based on sex or gender-related criteria, only one provided a rationale. As for 

planning data collection, 15 (21.13%) SRs pre-specified data extraction of participants by sex 

or gender, whereas one planned to collect missing data for participants by gender, and 47 

reviews provided insufficient details and were rated as “Probably no” for both questions (i.e., 

#6-#7). As for planning analysis, three reviews defined a priori sex subgroup analyses. In the 

results section, the sex or gender of participants was reported by 24 (33.80%) reviews at the 

study-level, yet only four provided disaggregated data for the full set of included randomised 

clinical trials (RCT) (Table S2, Supplementary material). Nine (12.68%) SRs provided 

inaccurate sex or gender-disaggregated data at the review-level (e.g., “Nine studies [of 13] 

reported the male‐to‐female ratio [and] the percentage of males ranged from 60% to 90%, with 

a mean of 72%” [66]), whilst only one reported sex-disaggregated missing participant data. 

One SR conducted a narrative synthesis by describing sex-related results. Pre-specified sex 

subgroup analyses by three of the SRs were not conducted, but two reviews provided a 
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rationale. Among the four reviews that included sex or gender considerations in the discussion 

section, one discussed implications for research related to sex, another the applicability of the 

reviews’ findings based on potential variations between sexes, and two others stated 

limitations due to availability of data by sex or gender and either the implications for research 

or applicability of the findings. The questions relating to the results and discussion of the 

findings (i.e., #9-13, -#14, and #16, respectively) were non-applicable for the six reviews that 

found no eligible studies. 

Table 3 summarises the questions of the SGAT-SR-2 about the review authors’ use of sex, 

gender, and related terms (#17-19). Data for these items are presented in a separate table 

only for clarity purposes as their possible responses are different from the rest of the 

questions. Out of 71 reviews, the term sex was mentioned in 24 (33.81%) reviews, gender in 

16 (22.53%), and terms related to sex and gender (e.g., female, male, women, men, girl, boy)  

in 42 (59.15%) reviews. Neither sex, gender nor related terms were used in 23 (32.39%) 

reviews. Non-binary use of sex and gender and use of appropriate categories to refer to sex 

and gender were assessed only in the reviews that mentioned sex or gender. Most authors 

treated sex (17/24 reviews; 70.84%) and gender (11/16 reviews; 68.75%) as binary variables, 

and the remaining as unclear. The use of categories to characterise sex was evenly distributed 

into appropriate (8/24 reviews) (e.g., “Sex: female/male” [67]), inappropriate (e.g., “Sex: 58.5% 

men” [68]) and unclear use (i.e., authors mentioned the term sex without subsequent 

categories), whereas to describe gender, most authors used inappropriate categories (10/16 

reviews; 62.5%) (e.g., “Gender: male/female)” [69]). Of the 48 SRs that mentioned sex, 

gender, or related terms, almost two-thirds (30/48 reviews; 62.5%) used sex and gender 

interchangeably.  

3.3. Sex- and gender-based analysis and reporting over time 

Figure 2 shows disaggregated data by the inclusion of at least one of theSGAT-SR-2 

questions over the publication years. Overall, there were no substantial trend changes. The 

data did not suggest an association between the publication year of SAGER guidelines (2017 

onwards) with the likelihood of sex- and gender-based analysis and reporting in sepsis reviews 

(P= 0.071). 

3.4. Participation-to-Prevalence Ratio (PPR) 

We examined the level of representation by sex of participants in seven (10%) reviews [63,65–

70] involving 65 RCTs (18,909 participants) (See References to RCTs, Supplementary 

material). Three SRs were conducted in adults, two in children, and two included both groups. 
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Of the latter, we withdrew 16 RCTs from PPR analyses: three trials (202 participants) that 

enrolled children because sex-stratified incidence of sepsis differs by age [2] and 13 RCTs 

(1,224 participants) for which no data were available on the sex of participants, leaving 49 

RCTs (17,483 participants) that provided sex-disaggregated information. The PPR was <0.8 

in the samples of pooled trials assessing primary outcomes of three reviews that included 

adults [72–74], indicating that females were represented at a level lower than their share of 

the sepsis population and relatively close to 1 in a further three reviews that included either 

adults [69,71] and neonates [70], indicating that the sex ratio approximated that of the sepsis 

population. PPR ranged from 0.79 to 1.08 in one review that included children [67], whose 

incidence by sex based on available data presented a substantial heterogeneity (Table 4). 

4. Discussion 

The SGAT-SR-2 tool provides insight into sex and gender considerations and assesses 

reporting of other PROGRESS-Plus factors associated with health inequities.  Our analysis of 

Cochrane reviews on sepsis interventions revealed that half met at least one item addressing 

sex-and gender-based analysis and reporting. The most frequently reported item was the 

number of participants by sex or gender at study-level, and only two reviews mentioned other 

PROGRESS-Plus characteristics interacting with sex or gender. Most authors treated sex and 

gender as binary variables, used the terms interchangeably, and described gender by applying 

sex-related categories. The female representation  was assessed in a subset of eligible 

reviews. As the necessary data for calculating PPR were unavailable in the reviews, they were 

extracted directly from the included RCTs. PPR indicated that the female representation level 

was less than the female incidence proportion for sepsis at the review outcome-level in three 

out of seven reviews, and similar to their share of the sepsis population in another three, while 

the female participation ranged from under to adequate representation in a further review. 

The scarcity of sex- and gender-based analysis and reporting across sepsis reviews 

corroborates results in other fields [33,48,75,76]. Our analysis makes an additional 

contribution by exploring the interaction of sex and gender with other PROGRESS-Plus 

factors. Despite increasing awareness of the impact of sex and gender on treatment response 

and disease management, it is disappointing that we found no time trends for SGBA.  

Furthermore, none of the pre-defined subgroup analyses by sex was undertaken in sepsis 

reviews. It is worth noting that inclusion criteria of sepsis studies based on specific diseases 

hinder the interpretation of sex or gender subgroup analyses. For sex- or gender-specific 

conditions (e.g. post-caesarean-related sepsis), such interpretations might be straightforward. 

However, for those specific diseases not related to sex- or gender-specific conditions, it may 

be difficult to differentiate between sex-or gender-specific and disease-specific (e.g., 
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urosepsis) effect modification. Bearing in mind biological plausibility and social constructs, 

such differentiation requires discussing if differences accounted for sex or gender may be 

expected a priori, collecting data (e.g., raw sex- and gender-disaggregated outcomes from 

primary studies, which allows performing individual patient data meta-analyses), exploring 

specific interactions, and interpreting the findings [25,26,38,77].  

Among the two-thirds of reviews that mentioned sex, gender, and related terms, most authors 

applied binary categories and used sex and gender interchangeably. This is consistent with 

the findings of previous studies [33,34,78]. Although the peer-reviewed scientific literature has 

documented health outcomes on gender diverse people, substantial gaps in research remain 

[79,80]. More inclusive data collection approaches will hopefully expand sex- and gender-

reporting beyond binary categories [81].  

To our knowledge, this is the first study assessing the representation of participants by sex 

involved in sepsis systematic reviews (i.e., PPR). Among the reviews involving paediatric 

populations, PPR indicated adequate representation in one SR and ranged from under to bias-

free enrolment in another. Nevertheless, our results confirm findings in other fields that 

showed bias-enrolment in adults [82–84]. One possible explanation may be that as females 

with sepsis tend to be older and to have more medical comorbidities than males [59,85–87], 

RCTs may be more likely to exclude them due to age, comorbidities, and conditions related to 

female sex (e.g., pregnancy, lactation, or lack of contraception use) [88]. The PPR tackles 

challenges conflated by the difficulty in establishing accurate estimates of disease 

prevalence/incidence, particularly for low- and middle-income countries, and the variation in 

relative disease prevalence/incidence by sex across age. Some sex-specific considerations 

for developing clinical trials and guidelines suggest that, at minimum, the participation of each 

sex should reflect the sex-stratified prevalence in the disease population and suggest 

exploring sex-specific bias using the PPR [19,54,89]. Similarly, this metric could be a valuable 

tool for systematic reviews to assist users in making decisions about to whom the evidence 

applies.  

Integration of sex and gender in reviews for clinical conditions, such as sepsis, enables 

researchers to explore the causes of heterogeneity among studies and to assess the findings 

[90,91]. For example, Benstoem and colleagues downgraded the certainty of the evidence of 

their findings for chronic heart failure due to male predominance [92]. Moreover, while 

PRISMA and Cochrane state SRs should present the demographics of contributing studies 

[93,94], this recommendation could benefit from specifying further details. Identifying 

outstanding gaps or missing groups through evidence synthesis sheds light on “who may be 

left out” and may stimulate research to address these gaps [80,95,96]. Stakeholders leading 
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evidence synthesis, such as Cochrane, can enhance accountability by asking critical 

questions about the applicability of findings [49,52]. 

The strengths of the study include a registered protocol and an advisory board of topic experts. 

Some members either designed the original tool or applied it in previous studies, providing 

added insights about premises underlying the original tool and challenges. We developed a 

summary providing explanations, rationales, and, when available, good practice examples on 

SGBA that may serve as a resource for planning SRs (Supplementary material). We also 

analysed the sex representation by calculating PPRs in a subset of reviews. We received 

feedback from almost half of the Co-ordinating Editors of the included Cochrane Groups. As 

for limitations, since we designed a Cochrane-restricted search strategy, our sample does not 

cover the entire spectrum of SRs on sepsis interventions. Another limitation is the exclusion 

criterion of sex-specific conditions, which may be closely intertwined with gender identities, 

such as transgender. As well as a definitional issue for systematic reviewers, this is an 

important societal issue raised by discussions of definitions of sex and gender, which continue 

to be fluid but exceed the scope of this study. As well, our study was limited to what reviews 

reported. Finally, as sex, gender and intersectionality theories are evolving constructs,this 

study should be interpreted in light of current efforts to enhance SGBA and draw attention to 

the need for integrating the social determinants of health into clinical research. 

In conclusion, Cochrane reviews on sepsis rarely addressed sex-and gender-based analysis 

or considered other interacting PROGRESS-Plus characteristics. The SGAT-SR-2 tool and 

the PPR can support the design and appraisal  of systematic reviews for sepsis and other 

health conditions to assess sex and gender considerations, interaction with PROGRESS-Plus, 

and the applicability of evidence.  Addressing to whom the evidence applies and what 

uncertainties remain can have transformative implications for clinical practice, research, and 

policy-making.  

 

Funding 

Alba Antequera was funded by the Instituto de Salud Carlos III through the ‘‘Acción Estratégica 

de Salud 2013-2016/Contratos Rio Hortega convocatoria 2018/CM18/00141’’ (co-funded by 

European Social Fund 2014-2020, ‘‘Investing in your future’’). This funding source had no role 

in the design of this review, its execution, analysis, interpretation of the data, or the decision 

to submit results. Alba Antequera is a Public Health and Methodology of Biomedical Research 

doctoral candidate in the Department of Paediatrics, Obstetrics, Gynaecology, and Preventive 

Medicine at the Universitat Autonoma de Barcelona (Spain). 

 



Sex and Gender Appraisal tool for Systematic Reviews-2 (SGAT-SR-2) and Participation-to-Prevalence Ratio: methods to assess 

to whom the evidence applies in Cochrane sepsis reviews  

 

14 
 

CRediT authorship contribution statement 

Alba Antequera: Conceptualization, Methodology, Software, Validation, Formal analysis, 

Investigation, Resources, Writing-Original Draft, Writing-Review & Editing. Elena Stalling 

Validation, Investigation, Writing-Review & Editing. Richard S. Henry: Methodology, Advisory 

Board, Writing-Review & Editing. Jesus Lopez-Alcalde: Conceptualization, Methodology, 

Advisory Board, Writing-Review & Editing. Vivien Runnels: Conceptualization, Methodology, 

Advisory Board, Writing-Review & Editing. Sari Tudiver: Conceptualization, Methodology, 

Advisory Board, Writing-Review & Editing. Peter Tugwell: Methodology, Advisory Board, 

Writing-Review & Editing. Vivian Welch: Conceptualization, Methodology, Writing-Review & 

Editing,   Supervision. 

 

Acknowledgments 

The authors gratefully acknowledge the contributions of Marion Doull (Sex/Gender Methods 

Group- Campbell and Cochrane Equity Methods Group), Janet Hatcher-Roberts (WHO 

Collaborating Centre for Knowledge Translation and Health Technology Assessment in Health 

Equity, Bruyère Research Institute, Canada), Zack Marshall  (School of Social Work, Faculty 

of Arts, McGill University, Canada, and Division of Community Health and Humanities, Faculty 

of Medicine, Memorial University, St. John’s, Canada),  and Jennifer Petkovic (Bruyère 

Research Institute, University of Ottawa, Canada, and Campbell and Cochrane Equity 

Methods Group) as members of the Advisory board providing insight during the protocol and 

study phases. The authors also thank Emma Sydenham (Co-ordinating Editor of Cochrane 

Injuries Group), Harald Herkner (Co-ordinating Editor of Cochrane Emergency and Critical 

Care Group), Jacob Rosenberg (Co-ordinating Editor of Cochrane Colorectal Cancer Group), 

Jonathan Craig Rosenberg (Co-ordinating Editor of Cochrane Kidney and Transplant Group), 

Paul Moayyedi (Co-ordinating Editor of Cochrane Gut Group), and Paul Garner (Co-ordinating 

Editor of Cochrane Infectious Diseases Group) for providing clinical and editorial advice during 

the preparation of the manuscript.  

Ethical approval. Ethical permission was not necessary as this study used only published 

data. 

 

References 

 

[1] Singer M, Deutschman CS, Seymour CW, Shankar-Hari M, Annane D, Bauer M, et al. 



Sex and Gender Appraisal tool for Systematic Reviews-2 (SGAT-SR-2) and Participation-to-Prevalence Ratio: methods to assess 

to whom the evidence applies in Cochrane sepsis reviews  

 

15 
 

The third international consensus definitions for sepsis and septic shock (Sepsis-3). 

JAMA 2016;315:801.  

[2] Rudd KE, Johnson SC, Agesa KM, Shackelford KA, Tsoi D, Rhodes Kievlan D, et al. 

Global, regional, and national sepsis incidence and mortality, 1990-2017: analysis for 

the Global Burden of Disease Study. Lancet 2020;395(10219):200-211.  

[3] World Health Organization. Regional Office for the Western Pacific. Taking sex and 

gender into account in emerging infectious disease programmes: an analytical 

framework. Manila: WHO Regional Office for the Western Pacific; 2011. 

[4] Asai K, Hiki N, Mimura Y, Ogawa T, Unou K, Kaminishi M. Gender differences in 

cytokine secretion by human peripheral blood mononuclear cells: role of estrogen in 

modulating LPS-induced cytokine secretion in an ex vivo septic model. Shock 

2001;16:340–3.  

[5] Beenakker KGM, Westendorp RGJ, De Craen AJM, Chen S, Raz Y, Ballieux BEPB, et 

al. Men have a stronger monocyte-derived cytokine production response upon 

stimulation with the gram-negative stimulus lipopolysaccharide than women: a pooled 

analysis including 15 study populations. J Innate Immun 2020;12:142–53.  

[6] Angele MK, Pratschke S, Hubbard WJ, Chaudry IH. Gender differences in sepsis: 

cardiovascular and immunological aspects. Virulence 2014;5:12–9.  

[7] De Castro R, Ruiz D, Lavín BA, Lamsfus JÁ, Vázquez L, Montalban C, et al. Cortisol 

and adrenal androgens as independent predictors of mortality in septic patients. PLoS 

One 2019;14(4):e0214312. 

[8] Madsen TE, Napoli AM. The DISPARITY-II study: Delays to antibiotic administration in 

women with severe sepsis or septic shock. Acad Emerg Med 2014;21:1499–502.  

[9] Valentin A, Jordan B, Lang T, Hiesmayr M, Metnitz PGH. Gender-related differences in 

intensive care: a multiple-center cohort study of therapeutic interventions and outcome 

in critically ill patients. Crit Care Med 2003;31:1901–7.  

[10] National Institute for Health and Care Excellenc. Sepsis: recognition,assessment and 

early management (NICE Guideline 51). 2016. Available at 

https://www.nice.org.uk/guidance/ng51. Accessed October 16,2020. 

[11] Rhodes A, Evans LE, Alhazzani W, Levy MM, Antonelli M, Ferrer R, et al. Surviving 

sepsis campaign: international guidelines for management of sepsis and septic shock: 

2016. Crit Care Med 2017;45:486–552.  

[12] Institute of Gender and Health, CIHR. What a difference sex and gender make: a 

gender, sex and health research casebook. Ottawa: Canadian Institutes of Health 

Research; 2012.  Available at http://publications.gc.ca/pub?id=9.694905&sl=1 

Accessed October 16, 2020. 

 



Sex and Gender Appraisal tool for Systematic Reviews-2 (SGAT-SR-2) and Participation-to-Prevalence Ratio: methods to assess 

to whom the evidence applies in Cochrane sepsis reviews  

 

16 
 

[13] Statistics Canada. Sex of person. Available at:  

https://www23.statcan.gc.ca/imdb/p3Var.pl?Function=DEC&Id=24101. Accessed 

November 27, 2020. 

[14] American Psychological Association. Guidelines for psychological practice with 

transgender and gender nonconforming people. Am Psychol 2015;70(9):832-864 

[15] Cools M, Nordenström A, Robeva R, Hall J, Westerveld P, Flück C, et al. Caring for 

individuals with a difference of sex development (DSD): a consensus statement. Nat 

Rev Endocrinol 2018;14:415–29.  

[16] Krieger N. Genders, sexes, and health: what are the connections - and why does it 

matter? Int J Epidemiol 2003;32:652–7.  

[17] Springer KW, Mager Stellman J, Jordan-Young RM. Beyond a catalogue of differences: 

A theoretical frame and good practice guidelines for researching sex/gender in human 

health. Soc Sci Med 2012;74:1817–24.  

[18] Liu KA, Mager NAD. Women’s involvement in clinical trials: historical perspective and 

future implications. Pharm Pract (Granada) 2016;14:708.  

[19] Guidance document: considerations for inclusion of women in clinical trials and analysis 

of sex differences. Health Canada 2013. Available at https://www.canada.ca/en/health-

canada/services/drugs-health-products/drug-products/applications-

submissions/guidance-documents/clinical-trials/considerations-inclusion-women-

clinical-trials-analysis-data-sex-differences.html. Accessed April 7, 2021. 

[20] U.S. Food and Drug Administration. Enhancing the diversity of clinical trial populations. 

Eligibility criteria, enrollment practices, and trial designs guidance for industry. US Food 

Drug Adm 2020. Available at https://www.fda.gov/drugs/guidance-compliance-

regulatory-information/guidances-drugsand/or. Accessed September 7, 2021. 

[21] Hammarström A, Hensing G. How gender theories are used in contemporary public 

health research. Int J Equity Health 2018;17(1):34. 

[22] Brabete AC, Greaves L, Hemsing N, Stinson J. Sex- and gender-based analysis in 

cannabis treatment outcomes: a systematic review. Int J Environ Res Public Health 

2020;17:872. 

[23] Incorporating intersectional gender analysis into research on infectious diseases of 

poverty: a toolkit for health researchers. Geneva: World Health Organization; 2020. 

[24] Leopold SS, Beadling L, Dobbs MB, Gebhardt MC, Lotke PA, Manner PA, et al. 

Fairness to all: gender and sex in scientific reporting. Clin Orthop Relat Res 

2014;472:391–2.  

[25] Clayton JA, Tannenbaum C. Reporting sex, gender, or both in clinical research? JAMA 

- J Am Med Assoc 2016;316:1863–4.  

[26] Heidari S, Babor TF, De Castro P, Tort S, Curno M. Sex and gender equity in research: 



Sex and Gender Appraisal tool for Systematic Reviews-2 (SGAT-SR-2) and Participation-to-Prevalence Ratio: methods to assess 

to whom the evidence applies in Cochrane sepsis reviews  

 

17 
 

rationale for the SAGER guidelines and recommended use. Res Integr Peer Rev 

2016;1:2. h 

[27] Ovseiko P V., Greenhalgh T, Adam P, Grant J, Hinrichs-Krapels S, Graham KE, et al. 

A global call for action to include gender in research impact assessment. Heal Res 

Policy Syst 2016;14(1):50. 

[28] International Committee of Medical Journal Editor. Recommendations for the conduct, 

reporting, editing, andpublication of scholarly work in medical journals Available at 

http://icmje.org/recommendations/browse/manuscript-preparation/preparing-for-

submission.html. Accessed November 27, 2020. 

[29] Edwards JR. The peaceful coexistence of ethics and quantitative research. J Bus Ethics 

2020;167:31-40. 

[30] Day S, Mason R, Lagosky S, Rochon PA. Integrating and evaluating sex and gender in 

health research. Heal Res Policy Syst 2016;4(1):75  

[31] Welch V, Doull M, Yoganathan M, Jull J, Boscoe M, Coen SE, et al. Reporting of sex 

and gender in randomized controlled trials in Canada: a cross-sectional methods study. 

Res Integr Peer Rev 2017;2:15. 

[32] Sugimoto CR, Ahn YY, Smith E, Macaluso B, Larivière V. Factors affecting sex-related 

reporting in medical research: a cross-disciplinary bibliometric analysis. Lancet 

2019;393:550–9.  

[33] López-Alcalde J, Stallings E, Cabir Nunes S, Fernández Chávez A, Daheron M, Bonfill 

Cosp X, et al. Consideration of sex and gender in Cochrane reviews of interventions for 

preventing healthcare-associated infections: a methodology study. BMC Health Serv 

Res 2019;19(1):169. 

[34] Adisso ÉL, Zomahoun HTV, Gogovor A, Légaré F. Sex and gender considerations in 

implementation interventions to promote shared decision making: a secondary analysis 

of a Cochrane systematic review. PLoS One 2020;15:e0240371.  

[35] Antequera A, Madrid-Pascual O, Solà I, Roy-Vallejo E, Petricola S, Plana MN, et al. 

Female under-representation in sepsis studies: a bibliometric analysis of systematic 

reviews and guidelines. J Clin Epidemiol 2020;126:26–36.  

[36] Welch VA, Akl EA, Pottie K, Ansari MT, Briel M, Christensen R, et al. GRADE equity 

guidelines 3: considering health equity in GRADE guideline development: rating the 

certainty of synthesized evidence. J Clin Epidemiol 2017;90:76–83.  

[37] Welch V, Petticrew M, Tugwell P, Moher D, O’Neill J, Waters E, et al. PRISMA-Equity 

2012 extension: reporting guidelines for systematic reviews with a focus on health 

equity. PLoS Med 2012;9(10):e1001333. 

[38] Tannenbaum C, Day D. Age and sex in drug development and testing for adults. 

Pharmacol Res 2017;121:83–93.  



Sex and Gender Appraisal tool for Systematic Reviews-2 (SGAT-SR-2) and Participation-to-Prevalence Ratio: methods to assess 

to whom the evidence applies in Cochrane sepsis reviews  

 

18 
 

[39] Day S, Mason R, Tannenbaum C, Rochon PA. Essential metrics for assessing sex & 

gender integration in health research proposals involving human participants. PLoS 

One 2017;12:e0182812. 

[40] Hankivsky O, Grace D, Hunting G, Giesbrecht M, Fridkin A, Rudrum S, et al. An 

intersectionality-based policy analysis framework: critical reflections on a methodology 

for advancing equity. Int J Equity Health 2014;13:1–16.  

[41] Evans T, Brown H. Road traffic crashes: operationalizing equity in the context of health 

sector reform. Inj Control Saf Promot 2003;10:11–2.  

[42] Oliver S, Dickson K NM. Getting started with a review. In: Gough D, Oliver S, Thomas 

J E, editor. An Introd. to Syst. Rev. 2nd ed., London: SAGE Publications; 2012. 

[43] O’Neill J, Tabish H, Welch V, Petticrew M, Pottie K, Clarke M, et al. Applying an equity 

lens to interventions: using PROGRESS ensures consideration of socially stratifying 

factors to illuminate inequities in health. J Clin Epidemiol 2014;67:56–64.  

[44] Higgins JPT, Green S, Sally E, Cochrane Collaboration. Cochrane handbook for 

systematic reviews of interventions. Wiley-Blackwell; 2019. 

[45] Romero B, Fry M, Roche M. The impact of evidence-based sepsis guidelines on 

emergency department clinical practice: a pre-post medical record audit. J Clin Nurs 

2017;26:3588–96.  

[46] Cronshaw HL, Daniels R, Bleetman A, Joynes E, Sheils M. Impact of the surviving 

sepsis campaign on the recognition and management of severe sepsis in the 

emergency department: are we failing? Emerg Med J 2011;28:670–5.  

[47] Damiani E, Donati A, Serafini G, Rinaldi L, Adrario E, Pelaia P, et al. Effect of 

performance improvement programs on compliance with sepsis bundles and mortality: 

a systematic review and meta-analysis of observational studies. PLoS One 

2015;10(5):e0125827. 

[48] Doull M, Runnels VE, Tudiver S, Boscoe M. Appraising the evidence: applying sex- and 

gender-based analysis (SGBA) to Cochrane systematic reviews on cardiovascular 

diseases. J Womens Health (Larchmt) 2010;19:997–1003.  

[49] Tudiver S, Boscoe M, Runnels VE DM. Challenging “dis-ease”: sex, gender and 

systematic reviews in health. In: What a difference sex and gender make: A gender, 

sex and health research casebook, Ottawa: Canadian Institutes of Health Research, 

Institute of Gender and Health 2012;25-33. 

[50] Antequera A, Stallings E, Lopez-Alcalde J, Welch VA. Modifying and applying an 

appraisal tool to sex-and gender-based analysis in Cochrane systematic reviews on 

sepsis: a methodology study. Protocol 2020. osf.io/h28yf.  

[51] Chakravartty D, Wiseman CL, Cole DC. Differential environmental exposure among 

non-Indigenous Canadians as a function of sex/gender and race/ethnicity variables: a 



Sex and Gender Appraisal tool for Systematic Reviews-2 (SGAT-SR-2) and Participation-to-Prevalence Ratio: methods to assess 

to whom the evidence applies in Cochrane sepsis reviews  

 

19 
 

scoping review. Can J Public Health 2014;105:e438–44.  

[52] Runnels V, Tudiver S, Doull M, Boscoe M. The challenges of including sex/gender 

analysis in systematic reviews: a qualitative survey. Syst Rev 2014;3:33.  

[53] McGregor AJ, Hasnain M, Sandberg K, Morrison MF, Berlin M, Trott J. How to study 

the impact of sex and gender in medical research: a review of resources. Biol Sex Differ 

2016;7:46.  

[54] Tannenbaum C, Norris CM, McMurtry MS. Sex-specific considerations in guidelines 

generation and application. Can J Cardiol 2019;35:598–605.  

[55] Doull M, Welch V, Puil L, Runnels V, Coen SE, Shea B, et al. Development and 

evaluation of “briefing notes” as a novel knowledge translation tool to aid the 

implementation of sex/gender analysis in systematic. PLoS One 2014;9(11):e110786.  

[56] Antequera Martín AM, Barea Mendoza JA, Muriel A, Sáez I, Chico-Fernández M, 

Estrada-Lorenzo JM, et al. Buffered solutions versus 0.9% saline for resuscitation in 

critically ill adults and children. Cochrane Database Syst Rev 2019;7(7):CD012247. 

[57] Poon R, Khanijow K, Umarjee S, Fadiran E, Yu M, Zhang L, et al. Participation of 

women and sex analyses in late-phase clinical trials of new molecular entity drugs and 

biologics approved by the FDA in 2007-2009. J Women’s Heal 2013;22:604–16.  

[58] Scott PE, Unger EF, Jenkins MR, Southworth MR, McDowell T-Y, Geller RJ, et al. 

Participation of women in clinical trials supporting fda approval of cardiovascular drugs. 

J Am Coll Cardiol 2018;71:1960–9.  

[59] Martin GS, Mannino DM, Eaton S, Moss M. The Epidemiology of Sepsis in the United 

States from 1979 through 2000. N Engl J Med 2003;348:1546–54.  

[60] Sakr Y, Jaschinski U, Wittebole X, Szakmany T, Lipman J, Ñamendys-Silva SA, et al. 

Sepsis in intensive care unit patients: worldwide data from the intensive care over 

nations audit. Open Forum Infect Dis 2018;5:ofy313.  

[61] Lukacs SL, Schrag SJ. Clinical sepsis in neonates and young infants, United States, 

1988-2006. J Pediatr 2012;160.  

[62] Weiss SL, Fitzgerald JC, Pappachan J, Wheeler D, Jaramillo-Bustamante JC, Salloo 

A, et al. Global epidemiology of pediatric severe sepsis: the sepsis prevalence, 

outcomes, and therapies study. Am J Respir Crit Care Med 2015;191:1147–57.  

[63] Dramowski A, Cotton MF, Rabie H, Whitelaw A. Trends in paediatric bloodstream 

infections at a South African referral hospital. BMC Pediatr 2015;15:33.  

[64] Vekaria-Hirani V, Kumar R, Musoke RN, Wafula EM, Chipkophe IN. Prevalence and 

management of septic shock among children admitted at the Kenyatta National 

Hospital, longitudinal survey 2019. Int J Pediatr 2019;2019:1502963. 

[65] Centers for Disease Control and Prevention. Sepsis, Data & Reports.2019.  Available  

at https://www.cdc.gov/sepsis/datareports/index.html. Accessed February 26, 2020. 



Sex and Gender Appraisal tool for Systematic Reviews-2 (SGAT-SR-2) and Participation-to-Prevalence Ratio: methods to assess 

to whom the evidence applies in Cochrane sepsis reviews  

 

20 
 

[66] Breederveld RS, Tuinebreijer WE. Recombinant human growth hormone for treating 

burns and donor sites. Cochrane Database Syst Rev 2014;2014(9):CD008990. 

[67] Li D, Li X, Cui W, Shen H, Zhu H, Xia Y. Liberal versus conservative fluid therapy in 

adults and children with sepsis or septic shock. Cochrane Database Syst Rev 

2018;12(12):CD01059. 

[68] Martí‐Carvajal AJ, Solà I, Gluud C, Lathyris D, Anand V. Human recombinant protein C 

for severe sepsis and septic shock in adult and paediatric patients. Cochrane Database 

Syst Rev 2012(12):CD004388. 

[69] Warttig S, Alderson P, Evans DJW, Lewis SR, Kourbeti IS, Smith AF. Automated 

monitoring compared to standard care for the early detection of sepsis in critically ill 

patients. Cochrane Database Syst Rev 2018;6(6):CD012404. 

[70] Shah PS, Kaufman DA. Antistaphylococcal immunoglobulins to prevent staphylococcal 

infection in very low birth weight infants. Cochrane Database Syst Rev 

2009;(2):CD006449. 

[71] Paul M, Lador A, Grozinsky‐Glasberg S, Leibovici L. Beta lactam antibiotic 

monotherapy versus beta lactam‐aminoglycoside antibiotic combination therapy for 

sepsis. Cochrane Database Syst Rev 2014;2014(1):CD003344. 

[72] Annane D, Bellissant E, Bollaert PE, Briegel J, Keh D, Kupfer Y, et al. Corticosteroids 

for treating sepsis in children and adults. Cochrane Database Syst Rev 

201912(12):CD002243. 

[73] Borthwick EMJ, Hill CJ, Rabindranath KS, Maxwell AP, McAuley DF, Blackwood B. 

High‐volume haemofiltration for sepsis in adults. Cochrane Database Syst Rev 2017; 

1(1):CD008075.  

[74] Szakmany T, Hauser B, Radermacher P. N‐acetylcysteine for sepsis and systemic 

inflammatory response in adults. Cochrane Database Syst Rev 

2012;2012(9):CD006616. 

[75] Johnson SM, Karvonen BS, Phelps CL, Nader S, Sanborn BM. Assessment of analysis 

by gender in the cochrane reviews as related to treatment of cardiovascular disease. J 

Women’s Heal 2003;12:449–57.  

[76] Petkovic J, Trawin J, Dewidar O, Yoganathan M, Tugwell P, Welch V. Sex/gender 

reporting and analysis in Campbell and Cochrane systematic reviews: a cross-sectional 

methods study. Syst Rev 2018;7:113. 

[77] Schiebinger L, Leopold SS, Miller VM. Editorial policies for sex and gender analysis. 

Lancet 2016;388:2841–2.  

[78] Wandschneider L, Batram-Zantvoort S, Razum O, Miani C. Representation of gender 

in migrant health studies – a systematic review of the social epidemiological literature. 

Int J Equity Health 2020;19(1):181. 



Sex and Gender Appraisal tool for Systematic Reviews-2 (SGAT-SR-2) and Participation-to-Prevalence Ratio: methods to assess 

to whom the evidence applies in Cochrane sepsis reviews  

 

21 
 

[79] Reisner SL, Poteat T, Keatley JA, Cabral M, Mothopeng T, Dunham E, et al. Global 

health burden and needs of transgender populations: a review. Lancet 2016;388:412–

36.  

[80] Marshall Z, Welch V, Minichiello A, Swab M, Brunger F, Kaposy C. Documenting 

research with transgender, nonbinary, and other gender diverse (trans) individuals and 

communities: introducing the global trans research evidence map. Transgender Heal 

2019;4:68–80.  

[81] Tadiri CP, Raparelli V, Abrahamowicz M, Kautzy-Willer A, Kublickiene K, Herrero MT, 

et al. Methods for prospectively incorporating gender into health sciences research. J 

Clin Epidemiol 2021;129:191–7. 

[82] Scott PE, Unger EF, Jenkins MR, Southworth MR, McDowell T-YY, Geller RJ, et al. 

Participation of women in clinical trials supporting FDA approval of cardiovascular 

drugs. J Am Coll Cardiol 2018;71:1960–9.  

[83] Curno MJ, Rossi S, Hodges-Mameletzis I, Johnston R, Price MA, Heidari S. A 

systematic review of the inclusion (or exclusion) of women in HIV research: from clinical 

studies of antiretrovirals and vaccines to cure strategies. J Acquir Immune Defic Syndr 

2016;71(2):181-8 

[84] Feldman S, Ammar W, Lo K, Trepman E, Van Zuylen M, Etzioni O. Quantifying sex bias 

in clinical studies at scale with automated data extraction. JAMA Netw Open 2019;2.  

[85] García-Olmos L, Salvador CH, Alberquilla Á, Lora D, Carmona M, García-Sagredo P, 

et al. Comorbidity patterns in patients with chronic diseases in general practice. PLoS 

One 2012;7:e32141.. 

[86] Schafer I, von Leitner EC, Schon G, Koller D, Hansen H, Kolonko T, et al. Multimorbidity 

patterns in the elderly - a new approach of disease clustering. PLoS One 

2010;5:e15941.  

[87] Adrie C, Azoulay E, Francais A, Clec’h C, Darques L, Schwebel C, et al. Influence of 

gender on the outcome of severe sepsis: a reappraisal. Chest 2007;132:1786–93.  

[88] Van Spall HGC, Toren A, Kiss A, Fowler RA. Eligibility criteria of randomized controlled 

trials published in high-impact general medical journals: a systematic sampling review. 

J Am Med Assoc 2007;297:1233–40.  

[89] Guidance document: considerations for inclusion of women in clinical trials and analysis 

of sex differences-Canada. Ottawa: Canada; 2013. Available at 

https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-

products/applications-submissions/guidance-documents/clinical-trials/considerations-

inclusion-women-clinical-trials-analysis-data-sex-differences.html. Accessed April 1, 

2021. 

[90] Duan-Porter W, Goldstein KM, McDuffie JR, Hughes JM, Clowse MEB, Klap RS, et al. 



Sex and Gender Appraisal tool for Systematic Reviews-2 (SGAT-SR-2) and Participation-to-Prevalence Ratio: methods to assess 

to whom the evidence applies in Cochrane sepsis reviews  

 

22 
 

Reporting of sex effects by systematic reviews on interventions for depression, 

diabetes, and chronic pain. Ann Intern Med 2016;165:184–93.  

[91] Rerkasem A, Orrapin S, Howard DPJ, Rerkasem K. Carotid endarterectomy for 

symptomatic carotid stenosis. Cochrane Database Syst Rev 2020;9:CD001081. 

[92] Benstoem C, Kalvelage C, Breuer T, Heussen N, Marx G, Stoppe C, et al. Ivabradine 

as adjuvant treatment for chronic heart failure 2020;11:CD013004.  

[93] Julian Higgins, Toby Lasserson, Jackie Chandler, David Tovey, James Thomas, Ella 

Flemyng RC. Methodological Expectations of Cochrane Intervention Reviews (MECIR). 

Standards for the conduct and reporting of new Cochrane Intervention Reviews, 

reporting of protocols and the planning, conduct and reporting of updates 2021. 

[94] Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The 

PRISMA 2020 statement: An updated guideline for reporting systematic reviews. PLOS 

Med 2021;18:e1003583.  

[95] Atal I, Trinquart L, Ravaud P, Porcher R. A mapping of 115,000 randomized trials 

revealed a mismatch between research effort and health needs in non–high-income 

regions. J Clin Epidemiol 2018;98:123–32.  

[96] Yaffe J, Montgomery P, Hopewell S, Shepard LD. Empty reviews: A description and 

consideration of cochrane systematic reviews with no included studies. PLoS One 

2012;7(5):e36626.  

 

 

 

 

 

 

 

 

 

 

 



Sex and Gender Appraisal tool for Systematic Reviews-2 (SGAT-SR-2) and Participation-to-Prevalence Ratio: methods to assess 

to whom the evidence applies in Cochrane sepsis reviews  

 

23 
 

 

 

 

 

 

 

Figures 

Fig.1.tif; Fig. 2.tif. 

Figure 1. Study flow diagram 

Figure 2. Sex- and gender-based analysis and reporting in Cochrane systematic reviews of 

sepsis from 2000-2020. 

Tables 

 
Table 1. Characteristics of the included reviews 

 
Characteristics  Included reviews, 

N=71 

Sex or gender considerations  
___________________________ 
N reviews including sex or gender 

considerations: N reviews not 
including sex or gender 

considerations  
 

Cochrane review groups (N,%)    

Colorectal Cancer Group 3 (4.22) 3:0 

Cystic Fibrosis and Genetic Disorders Group 1 (1.41) 1:0 

Emergency and Critical Care Group 18 (25.35) 13:5 

Gut Group  2 (2.82) 2:0 

Gynaecological, Neuro‐oncology and Orphan 
Cancer Group  

1 (1.41) 0:1 

Hepato‐Biliary Group  1 (1.41) 1:0 

Infectious Diseases Group  2 (2.82) 0:2 

Injuries Group  3 (4.22) 3:0 



Sex and Gender Appraisal tool for Systematic Reviews-2 (SGAT-SR-2) and Participation-to-Prevalence Ratio: methods to assess 

to whom the evidence applies in Cochrane sepsis reviews  

 

24 
 

Kidney and Transplant Group  2 (2.82) 2:0 

Neonatal Group  33 (46.48) 5:28 

Pregnancy and Childbirth Group  1 (1.41) 1:0 

Vascular Group  1 (1.41) 1:0 

Wounds Group  3 (4.22) 3:0 

Type of population (N,%) 
 

 

Adult 17 (23.94) 16:1 

Paediatric  39 (54.93) 9:30 

      Neonates 34 (47.89) 7:27 

      Children 5 (7.04) 2:3 

Mixed: Adult and paediatric 15 (21.13) 10:5 

Type of intervention (N,%)    

Prevention of sepsis 43 (60.56) 21:22 

Treatment of sepsis 27 (38.03) 14:13 

     Initial resuscitative treatment 13 (18.31) 8:5 

     Failure of initiative therapy 2 (2.82) 1:1 

     Supportive therapies 7 (9.86) 5:2 

     Investigational therapies 5 (7.04) 0:5 

Mixed: Prevention and treatment 1 (1.41) 0:1 

Setting (N,%) 
 

 

Hospital 59 (83.10) 29:30 

    Admitted to ICU 30 (42.25) 15:15 

   Admitted to non- ICU department  2 (2.82) 2:0 

   Admitted to any department (ICU or non-ICU) 27 (38.03) 12:15 

Out-of-hospital 3 (4.22) 0:3 

Mixed: Hospital and out-of-hospital 7 (9.86) 4:3 

Not stated 2 (2.82) 2:0 
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Abbreviations: ICU, intensive care unit. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 2. Responses to the questions #1-#16 of the  SGAT-SR-2 tool 

 
Review 
section 

Question Reviews meeting the criteria 

Yes No Probably 
yes 

Probably  
no 

NA 

Abstract 1. Did the abstract report on sex or gender? 1 70 0 0 0 

Plain 
language 
summary 

2. Did the plain language summary report on sex or 
gender? 

1 70 0 0 0 

Background 3.a. Did the background discuss the relevance of 
sex or gender to the review question? 

5 66 0 0 0 

3.b. If 3.a. "Yes" or “Probably yes”, Did the 
background discuss if sex or gender interact with 
other PROGRESS-Plus characteristics in the 
context of the review question? 

2 4 0 0 65 

Objectives 4. Were sex, gender or related terms used in 
objectives? 

0 71 0 0 0 

 
 
 
 
 
 
 
 
Methods 

5.a. Did the review’s eligibility criteria consider sex 
or gender differences?*  

1 RP 
 4 RNP 

66 0 0 0 

5.b. If 5.a “Yes” or “Probably yes”, Did the review’s 
eligibility criteria consider any other PROGRESS-
Plus characteristics interacting with sex or gender? 

0 5 0 0 66 

6. Did the review plan to collect characteristics of 
participants by sex or gender at the study-level? 

15 9 0 47 0 

7. Did the review plan to collect missing participant 
data by sex or gender at the study-level (e.g., 
attrition from the study)? 

1 23 0 47 0 

8.a. Did the review plan to analyse or report results 
across sex or gender for the most important 
outcomes (e.g., analyses to investigate 

heterogeneity, such as subgroup analysis)?† 

3 68 RNP 0 0 0 

8.b. If 8.a. “Yes” or “Probably yes”, Did the review 
plan to analyse or report results accounting for any 
other PROGRESS-Plus characteristics interacting 
with sex or gender? 

0 3 0 0 68 

 
 
 
 
 
 
 
 
 

9. Did the review report characteristics of 
participants by sex or gender at the study-level (or 
state that no data were available)? 

24 41 0 0 6 

10. Did the review report missing participant data 
by sex or gender at the study-level (or state that no 
data were available)? 

1 64 0 0 6 

11. Did the review report characteristics of 
participants by sex or gender at the review-level (or 
state that no data were available)? 

9 54 0 2 6 
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Results 12.a. Did the review analyse or report results 
across sex or gender for the most important 
outcomes (e.g., analyses to investigate 

heterogeneity, such as subgroup analysis)?† 

1 2 RP 

62 RNP 

0 0 6 

12.b. If 12.a. “Yes” or “Probably yes”, Did the review 
analyse or report results accounting for any other 
PROGRESS-Plus characteristics interacting with 
sex or gender? 

0 1 0 0 70 

13. Did the review consider the characteristics of 
participants by sex or gender to assess the 
certainty of the body of the evidence for review 
outcomes (i.e., indirectness)? 

0 65 0 0 6 

 
 
Discussion 
and  
Authors’ 
conclusions 

14. Did the review discuss the limitations related to 
sex or gender of the population of interest? 

2 63 0 0 6 

15. Did the review discuss the implications of 
evidence for practice or research related to sex or 
gender of the population of interest? 

2 69 0 0 0 

16. Did the review discuss the applicability of 
evidence related to sex or gender of the population 
of interest? 

2 63 0 0 6 

 
Abbreviations: NA, non-applicable; RP, rationale provided; NRP, non-rationale provided. 
* “Yes” response required to specify if a rationale was provided. 
† “No” response required to specify if a rationale was provided. 

 
 
Table 3. Responses to the questions #17-19 of the SGAT-SR-2 tool: the use of sex, gender 
and related terms 
 

Questions Reviews meeting the criteria (N, %) 

17. Non-binary use of sex and gender 
Explanation: When authors mentioned the terms sex or gender, 
did they describe them by using two or more categories? 
 
Sex (N=24) 

Binary use (female/male) 
Non-binary use (person with DSD/female/male) 
Unclear 

Gender  (N=16) 
Binary use (woman/man or girl/boy)  
Non-binary use (woman/man/gender diverse/etc.)  
Unclear 

 
 
 

 
 

17 (70.83) 
0 (0) 

7 (29.17) 
 

11 (68.75) 
0 (0) 

5 (31.25)  

18. Use of appropriate categories 
Explanation: When authors mentioned the terms sex or gender, 
did they use consistently the corresponding related-categories, 
according to the current international definitions? 
 
Sex  (N=24) 

Appropriate (person with DSD/female/male) 
Inappropriate (girl/boy/woman/man/gender diverse/etc.) 
Unclear 

Gender   (N=16) 
Appropriate (girl/boy/woman/man/gender diverse/etc.)  
Inappropriate (person with DSD/female/male) 
Unclear 

 
 
 
 
 
 

8 (33.34) 
8 (33.34) 
8 (33.34) 

 
2 (12.50) 

10 (62.50) 
4 (25.00) 

19. Non-interchangeable use (N=48)  
Explanation: When authors mention sex, gender, or related 
terms, did they use them interchangeably?   
 

Yes 

No 

Unclear 

 
 

 
 

30 (62.50) 
8 (16.67) 

10 (20.83) 

 
Abbreviations: DSD, differences of sex development. 
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Table 4. Participation-to-Prevalence Ratio for a subset of eligible reviews 
 

Review Outcome assessed Population 

Setting  
RCTs 

(N) 
Publication 
year range 

Sample 
(N) 

Females 
(N) 

PPR 

Shah 2009 
[70] 
  

Incidence of 
Staphylococcal 
infections 

Neonates 

ICU  

3 
  

2005-2007 
  

2,694 
  

1,358 
  

1.08;1.16* 
  

Warttig 2018 
[69] 

Time to initiation of 
antimicrobial therapy 

Adults 

ICU 3  2012  442  199  0.92  

Paul 2014 
[71]  Mortality at follow‐up  

Adults 

Hospital† 12  1979-2006  1,114  474  0.82  

Annane 2019 
[72] 28‐day mortality  

Adults 

Hospital† 30  1984-2018  9,044  3,507  0.75  

Borthwick 
2017 [73] 28-day mortality  

Adults 

ICU 2  2008-2013  159  61  0.78  

Li 2018 [67]  Mortality at follow‐up  

Children 

Hospital‡ 1  2011  3,141  1,452  0.79; 1.08*  

Szakmany 
2012 [74] 30-day mortality   

Adults 

ICU 11  1994-2008  889  291  0.67  

 
Abbreviations: ICU, intensive care unit; PPR, participation-to-prevalence ratio; RCT, randomised clinical trial. 

 

* PPR estimated using two data sources for the sex-stratified incidence of sepsis due to substantial heterogeneity 

among available estimates. 

† Data displayed represents adults, after removing RCTs on paediatric population. 

‡ Review setting: Admission to the hospital or ICU. However, for mortality at follow-up, authors considered a single 

RCT that included participants treated on general wards. 

 

 

 


