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Abstract 

Background Implications for research (IfR) sections are an important part of systematic reviews (SRs) to inform 
health care researchers and policy makers. PRISMA 2020 recommends reporting IfR, while Cochrane Reviews require 
a separate chapter on IfR. However, it is unclear to what extent SRs discuss IfR.

We aimed i) to assess whether SRs include an IfR statement and ii) to evaluate which elements informed IfR 
statements.

Methods We conducted a meta-research study based on SRs of interventions in advanced cancer patients 
from a previous project (CRD42019134904).

As suggested in the Cochrane Handbook, we assessed if the following predefined variables were referred to in IfR 
statements: patient, intervention, control, outcome (PICO) and study design; concepts underlying Grading of Recom-
mendations, Assessment, Development and Evaluation (GRADE) domains: risk of bias, inconsistency, indirectness, 
imprecision, publication bias. Data were independently extracted by three reviewers after piloting the data extraction 
form. Discrepancies were resolved in weekly in-depth discussions.

Results We included 261 SRs. The majority evaluated a pharmacological intervention (n = 244, 93.5%); twenty-nine 
were Cochrane Reviews (11.1%).

Four out of five SRs included an IfR statement (n = 210, 80.5%). IfR statements commonly addressed ‘intervention’ 
(n = 121, 57.6%), ‘patient ‘ (n = 113, 53.8%), and ‘study design’ (n = 107, 51.0%). The most frequent PICO and study design 
combinations were ‘patient and intervention ‘ (n = 71, 33.8%) and ‘patient, intervention and study design ‘ (n = 34, 
16.2%).

Concepts underlying GRADE domains were rarely used for informing IfR recommendations: ‘risk of bias ‘ (n = 2, 1.0%), 
and ‘imprecision ‘ (n = 1, 0.5%), ‘inconsistency ‘ (n = 1, 0.5%).

Additional elements informing IfR were considerations on cost effectiveness (n = 9, 4.3%), reporting standards (n = 4, 
1.9%), and individual patient data meta-analysis (n = 4, 1.9%).
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Conclusion Although about 80% of SRs included an IfR statement, the reporting of PICO elements varied across SRs. 
Concepts underlying GRADE domains were rarely used to derive IfR. Further work needs to assess the generalizability 
beyond SRs in advanced cancer patients. We suggest that more specific guidance on which and how IfR elements 
to report in SRs of interventions needs to be developed. Utilizing PICO elements and concepts underlying GRADE 
according to the Cochrane Handbook to state IfR seems to be a reasonable approach in the interim.

Registration CRD42019134904.
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Background
Systematic reviews are commonly used to summarize 
the evidence from primary studies regarding a specific 
clinical question. Implications for research (IfR) are 
an important part of systematic reviews in healthcare 
and may facilitate an efficient interaction between play-
ers involved in evidence synthesis, primary research, 
guideline development, health technology assessment, 
and health policy [1]. IfR, derived from the main results 
of a systematic review, can be stated after new findings 
of clinical trials are integrated in the body of evidence 
of the corresponding systematic review [2]. Conversely, 
systematic reviews and its IfR are also important before 
conducting a new study as elaborated by the EVBRES 
(EVidence-Based RESearch) network in the ‘evidence-
based research approach’ [2, 3].

The Lancet Series Research: increasing value, reduc-
ing waste already criticized in 2014 that new primary 
research is often conducted without justification by a 
systematic review, which could result in redundant or 
misleading research at the expense of patients’ health, 
quality of life, and in wasted resources [4, 5]. However, 
systematic reviews to inform the conduct of new stud-
ies are still carried out in only 16% to 87% [6] or 0% to 
73% [7] to justify new studies.

The Preferred Reporting Items for Systematic reviews 
and Meta-Analyses (PRISMA) statement states in 
Item 23d: ‘Discuss implications of the results for prac-
tice, policy, and future research’ [8]. Additionally, the 
Cochrane Handbook defines an obligatory IfR chap-
ter as second subchapter for the authors’ conclusions 
in Cochrane Reviews [9]. The Cochrane Handbook [9] 
and other sources [3, 10] suggest considering PICO ele-
ments (i.e., patient, intervention, control, and outcome) 
in IfR sections. Referring to PICO in the context of the 
certainty of evidence according to the Grading of Rec-
ommendations, Assessment, Development and Evalua-
tion (GRADE) approach when stating IfR is considered 
‘helpful’ in the Cochrane Handbook [9]. Importantly, 
IfR referring to GRADE are specific to certain out-
comes and can be derived from each GRADE domain, 
e.g., pointing out the need for an individual participant 

data meta-analysis or subgroup analysis in the case of 
unexplained inconsistency [9].

While we know that systematic reviews could be used 
more often to justify future studies [2, 4, 6, 7], it remains 
unclear how many systematic reviews actually contain an 
IfR statement and if these statements are structured in an 
informative and useful way to help conduct future studies.

For this purpose, we first aimed to assess whether sys-
tematic reviews included an IfR statement. For those sys-
tematic reviews with an IfR statement, our second aim 
was to analyze whether the IfR statement considered 
PICO elements, concepts underlying GRADE domains, 
or additional IfR elements.

Methods
Study design
We conducted a meta-research study to answer the study 
aims. Our sample were systematic reviews of interven-
tions in patients with advanced cancer from a previous 
project (CRD42019134904) [11, 12]. Results are reported 
in line with the PRISMA guideline as far as applicable for 
our study design [8].

Eligibility criteria
We used systematic reviews of interventions as unit of 
analysis with at least one statistically significant meta-
analysis of at least four randomized controlled trials 
(RCTs) per review (see [11, 12] for further details). We 
included systematic reviews with pharmacological, sur-
gical, and radiotherapeutic interventions for advanced 
cancer patients. There were no limitations regarding the 
control group.

We excluded systematic reviews with the following 
characteristics: reviews assessing non-randomized stud-
ies of interventions, network meta-analyses, prognos-
tic reviews, reviews on validation or diagnosis, scoping 
reviews, and outdated Cochrane Reviews.

Search
Medline (via Ovid), the Cochrane Database of Systematic 
Reviews (via Wiley) and Web of Science (Science Citation 
Index Expanded) had been searched from January 2010 
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to July 2019 See search strategy and further details in [11, 
12].

Selection process and data extraction
For the previous project, two reviewers screened the 
search results independently, selected the relevant sys-
tematic reviews, and extracted data on review char-
acteristics and methodological quality according to 
A Measurement Tool to Assess Systematic Reviews 
(AMSTAR) 2 [11–13].

In the present meta-research study, three review-
ers (WS, GBa, CE) extracted predefined IfR variables. 
We used the Cochrane Handbook (Chapter  15.6.3) to 
define and structure our IfR variables [14]. We assessed 
whether IfR reported PICO (i.e., patient, intervention, 
control, outcome), study design and whether concepts 
underlying GRADE domains (risk for bias, inconsist-
ency, indirectness, imprecision, publication bias) [15] 
were used in IfR statements to describe shortcomings in 
the body of evidence and to derive IfR. GRADE termi-
nology or related expressions, e.g. “unprecise” or “wide 
confidence intervals” to address “imprecision”, had to 
be used by systematic review authors to rate methodo-
logical concepts underlying GRADE domains as ‘yes’ in 
data extraction. IfR statements related to ‘adequate sam-
ple size’ and ‘power’ of a future trial were extracted as 
additional IfR element because they are a possible con-
sequence of an ‘imprecise’ result and not the methodo-
logical shortcoming itself, which is usually described 
by methodological concepts underlying GRADE. Such 
additional IfR elements were not predefined but similar 
IfR aspects were categorized and summarized induc-
tively, e.g., terms like ‘CONSORT’ [Consolidated Stand-
ards of Reporting Trials], ‘standardization of outcome 
assessment’ and ‘correct reporting of outcomes’ were 
summarized with ‘reporting standards’; or ‘benefits bal-
anced with costs’, ‘incremental cost’ and ‘resource use 
and cost effectiveness analyses’ were summarized with 
the term ‘cost effectiveness’.

Moreover, we extracted if an explicit stop statement 
for future research was stated by the review authors 
and we extracted a quote of the stop statement if 
applicable. We defined a stop statement as an explicit 
statement that an additional trial to answer the review 
question overall or regarding a certain aspect (e.g., 
subgroup, endpoint) is no longer needed. The extrac-
tion form and data are available at the Open Science 
Framework: https:// osf. io/ y9v4x/.

We piloted the extraction process using the first five 
systematic reviews, which were extracted and thoroughly 
discussed by three reviewers. In the subsequent data 
extraction process for the remaining systematic reviews, 

three reviewers (WS, GBa, CE) extracted the data sepa-
rately and resolved arising discrepancies in weekly in-
depth discussions.

Defining an IfR statement
We defined an IfR statement as at least one sentence, 
which contains at least one bit of information that could 
be informative for planning future research, e.g. an ele-
ment from the PICO scheme. Systematic reviews con-
taining only uninformative IfR statements such as ‘more 
research is needed’ were not accepted and rated as ‘no IfR 
statement’ in data extraction.

Sample
In a first step, we describe the total sample of systematic 
reviews and assess whether they included an IfR state-
ment (aim 1).

In a second step, we examined a subsample of those 
systematic reviews with an IfR statement to assess 
whether PICO elements, study design, concepts under-
lying GRADE domains, or if additional elements were 
mentioned in IfR statements (aim 2).

Statistical analysis
We used descriptive statistics with absolute and rela-
tive frequencies to summarize categorical outcomes. 
Means and standard deviations were used to describe 
results of continuous outcomes. We analyzed frequen-
cies of PICO elements, study design and concepts 
underlying GRADE domains addressed in IfR and 
PICO/study design combinations (e.g., ‘patient and 
intervention‘). We used the statistical program R (ver-
sion 4.1.2) [16].

Results
Characteristics of included systematic reviews
In total, 261 systematic reviews were included in our data 
set, 210 (80.5%) of those with an IfR statement and 51 
(19.5%) without (see Fig. 1).

The characteristics of the included systematic reviews 
are presented in Table  1. The majority of systematic 
reviews (26.1%) included patients with lung cancer 
and 93.5% evaluated a pharmacological treatment. In 
59.8% the control group was standard care and only 
about in half (51.7%) of the systematic reviews a pri-
mary outcome was defined, with overall survival as the 
most frequent one (32.2%). GRADE was rarely used in 
these systematic reviews (11.5%). The majority of sys-
tematic reviews (88.9%) were not Cochrane Reviews, 
most of them with a critically low methodological qual-
ity according to AMSTAR 2 (88.1%). Systematic reviews 
with and without an IfR statement were comparable for 

https://osf.io/y9v4x/


Page 4 of 10Siemens et al. BMC Medical Research Methodology          (2023) 23:302 

most characteristics, e.g., patients, control, and primary 
outcome of review. We observed possible associations 
for systematic reviews with IfR, which addressed clini-
cal relevance of results more likely, and for Cochrane 
Reviews (variable: review type). Cochrane Reviews have 
an obligatory IfR section, use GRADE and usually meet 
most criteria of AMSTAR 2, as possibly indicated by 

the differences of these variables for systematic reviews 
with and without an IfR statement (Table 1).

IfR results
For answering the second questions of this meta-research 
study, we focused on the systematic reviews with an IfR 
statement (n = 210) and examined if PICO elements, 

Fig. 1 Flow Diagram of included systematic reviews; CDSR Cochrane Database of Systematic Reviews; MA meta-analysis; n. s. not statistically 
significant; PRISMA Preferred reporting items for systematic reviews and meta-analyses; RCT  randomized controlled trial; SR Systematic Review; WoS 
Web of Science
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Table 1 Characteristics of included systematic reviews: total and IfR statement: yes/no

AMSTAR  A MeaSurement Tool to Assess Systematic Reviews, GRADE Grading of Recommendations, Assessment, Development and Evaluation, IfR Implications for 
research, PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses, SD Standard deviation

Total IfR: Yes IfR: No

N = 261 (%) n = 210 (%) n = 51 (%)

Patients:

 Lung cancer 68 (26.1) 53 (25.2) 15 (29.4)

 Colorectal cancer 45 (17.2) 35 (16.7) 10 (19.6)

 Breast cancer 31 (11.9) 26 (12.4) 5 (9.8)

 Gastric cancer 30 (11.5) 24 (11.4) 6 (11.8)

 Pancreatic cancer 19 (7.3) 16 (7.6) 3 (5.9)

 Mixed types of cancer 17 (6.5) 12 (5.7) 5 (9.8)

 Genitourinary cancer 11 (4.2) 9 (4.3) 2 (3.9)

 Brain metastases 10 (3.8) 9 (4.3) 1 (2.0)

 Esophageal cancer 9 (3.4) 8 (3.8) 1 (2.0)

 Hepatocellular carcinoma 6 (2.3) 5 (2.4) 1 (2.0)

 Bone metastases 3 (1.1) 3 (1.4) 0 (0.0)

 Other 12 (4.6) 10 (4.8) 2 (3.9)

Intervention:

 Pharmacological treatment 244 (93.5) 195 (92.9) 49 (96.1)

 Radiotherapy 10 (3.8) 10 (4.8) 0 (0.0)

 Surgery 7 (2.7) 5 (2.4) 2 (3.9)

Control:

 Standard care 156 (59.8) 131 (62.4) 25 (49.0)

 Standard care and active comparator 57 (21.8) 42 (20.0) 15 (29.4)

 Standard care and placebo 41 (15.7) 31 (14.8) 10 (19.6)

 Same intervention but modified (e.g. different doses) 7 (2.7) 6 (2.9) 1 (2.0)

Primary outcome of review:

 Not defined 126 (48.3) 95 (45.2) 31 (60.8)

 Overall survival 84 (32.2) 70 (33.3) 14 (27.5)

 Progression-free survival 21 (8.0) 19 (9.0) 2 (3.9)

 Complete response 12 (4.6) 10 (4.8) 2 (3.9)

 Disease event 5 (1.9) 4 (1.9) 1 (2.0)

 Other 13 (5.0) 12 (5.7) 1 (2.0)

Use of GRADE:

 No 231 (88.5) 183 (87.1) 48 (94.1)

 Yes 30 (11.5) 27 (12.9) 3 (5.9)

Addressing clinical relevance of results:

 No 151 (57.9) 113 (53.8) 38 (74.5)

 Yes 110 (42.1) 97 (46.2) 13 (25.5)

Type of review:

 Neither using PRISMA nor a Cochrane Review 129 (49.4) 100 (47.6) 29 (56.9)

 Review using PRISMA 103 (39.5) 81 (38.6) 22 (43.1)

 Cochrane Review 29 (11.1) 29 (13.8) 0 (0.0)

Registration of review:

 No 222 (85.1) 174 (82.9) 48 (94.1)

 Yes 39 (14.9) 36 (17.1) 3 (5.9)

AMSTAR 2 overall rating:

 critically low 230 (88.1) 180 (85.7) 50 (98.0)

 high 12 (4.6) 12 (5.7) 0 (0.0)

 low 11 (4.2) 10 (4.8) 1 (2.0)

 moderate 8 (3.1) 8 (3.8) 0 (0.0)
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study design, concepts underlying GRADE domains, 
or additional elements were reported in IfR statements 
(Table 2).

IfR statements were mostly placed in the discussion 
(n = 137, 65.2%) and referred to the primary outcome 
(n = 25, 11.9%) of the systematic reviews with an IfR-
statement. Commonly addressed elements in IfR state-
ments were ‘intervention ‘ (n = 121, 57.6%), ‘patient‘ 
(n = 113, 53.8%) and ‘study design’ (n = 107, 51.0%). As a 

sub-aspect of ‘patients’, ‘biomarkers’ were mentioned in 
the IfR statement of 21 (10.0%) systematic reviews. Com-
binations of IfR PICO elements and study design were 
stated in 71 (33.8%) systematic reviews for ‘patient and 
intervention’ and in 34 (16.2%) for ‘patient, intervention 
and study design’. All elements in combination except 
‘control’ were reported in 8 (3.8%) systematic reviews. 
Other, infrequent combinations of IfR PICO elements 
and other elements are shown in Appendix 1.

Concepts underlying GRADE domains to describe the 
shortcomings of the body of evidence of an outcome 
were rarely used to derive IfR: ‘risk of bias’ (n = 2, 1.0%), 
‘imprecision’ (n = 1, 0.5%), and ‘inconsistency’ (n = 1, 
0.5%). In twenty-eight (13.3%) of the systematic reviews 
‘appropriate sample size/power’ was addressed in the IfR 
statement.

Table 3 gives sample excerpts from multiple IfR state-
ments identified in the discussion and conclusion from 
two Non-Cochrane Reviews (Lee et al., Wieser et al.) and 
a Cochrane Review IfR section (Pasquali et  al.). Beside 
different PICO elements, individual patient data (IPD) 
or reporting standards were for example mentioned as 
additional IfR elements. Imprecision and risk of bias were 
stated as methodological concepts underlying GRADE 
in an IfR section (Pasquali et al.) or in context of an IfR 
statement (Lee et al.).

Frequent additional elements mentioned in the context 
of IfR were cost effectiveness (9, 4.3%), reporting stand-
ards (4, 1.9%), and individual patient data meta-analysis 
(4, 1.9%) (Table 2).

Stop statements were very rare and, if present (n = 3), 
authors stated that results are ‘unlikely to change’, ‘further 
research […] is likely not necessary’, or ‘meta-analysis 
suggests that we do not need another trial’ (see Table 4).

Discussion
This meta-research study showed that four out of five 
systematic reviews assessing treatments in advanced can-
cer patients had an IfR statement.

IfR statements were informed by ‘intervention’, ‘patient’ 
and ‘study design’, mentioned alone as well in combina-
tion, in > 50% of systematic reviews. Systematic review 
authors referred rarely to ‘control’ in IfR statements 
although IfR information on the control might be very 
helpful to design a meaningful trial. E.g., it makes a sub-
stantial difference for planning a trial and/or using trial 
results for guideline recommendations if an intervention 
would be compared against placebo or against the cur-
rent gold standard. Further, the IfR statements focused 
only on few combinations of PICO elements when stating 
IfRs and were most often limited to ‘patients and inter-
ventions’. Concepts underlying GRADE domains were 

Table 2 Results of systematic reviews with an IfR statement

IPD Individual patient data, PICO patient intervention, control, and outcome
a  Numbers do not add up to 210 due to multiple counting
b  Numbers do not add up to 210 because the chosen combinations were of 
high interest and were selected from various other combinations
c  Combinations of GRADE domains not assessed due to their low frequency
d  Open category in data extraction, which allowed for no data and multiple 
additional IfR elements per systematic review

IfR results Total
N = 210 (%)

Location of IfR statement:

 Discussion 137 (65.2)

 Conclusion 44 (21.0)

 Both, discussion and conclusion 29 (13.8)

IfR statement and primary outcome:

 Primary outcome not defined 95 (45.2)

 IfR do not refer to primary outcome 90 (42.9)

 IfR do refer to primary outcome 25 (11.9)

PICO elements (alone or any combination):a

 Intervention 121 (57.6)

 Patient 113 (53.8)

 Study design 107 (51.0)

 Outcome 55 (26.2)

 Control 27 (12.9)

Relevant combinations of PICO elements and study design:b

 Patient and intervention 71 (33.8)

 Patient, intervention and study design 34 (16.2)

 Patient, intervention and outcome 21 (10.0)

 Patient, intervention, outcome, study design 8 (3.8)

Concepts underlying GRADE domains addressed:c

 Risk for bias  2 (1.0)

 Imprecision  1 (0.5)

 Inconsistency  1 (0.5)

 Not mentioned 206 (98.1)

Additional IfR elements:d

 Costs effectiveness 9 (4.3)

 Reporting standards 4 (1.9)

 IPD meta-analysis 4 (1.9)

Stop statement for further research:

 No 207 (98.6)

 Yes  3 (1.4)
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practically not mentioned by systematic review authors 
when stating IfR recommendations.

IfR in context of the evidence‑based research approach
Strong efforts have been made to emphasize the rele-
vance of systematic reviews to reduce research waste [4, 
5] by the EVBRES network, in which an evidence-based 
research approach was endorsed [2, 3]. Such research 
activities underline the relevance of the topic and, when 

going in more detail of the evidence-based research 
framework, also support the idea of precise and use-
ful IfR sections. However, recent analyses on the use of 
systematic reviews to inform the conduct of new studies 
suggest that there is still a long way to go to make this a 
common standard [6, 7]. This is in line with the findings 
of this meta-research study with a closer look to the qual-
ity of the IfR statements. Although an IfR was stated in 
the majority of the systematic reviews, it is questionable 

Table 3 Sample excerpts of IfR statements

GRADE Grading of Recommendations Assessment, Development, and Evaluation, PICO patient, intervention, control, outcome, RCT  randomized controlled trial

IfR statements IfR elements

Pasquali et al., 2018, https:// doi. org/ 10. 1002/ 14651 858. CD011 123. pub2:

“Randomised controlled trials with longer follow‑up periods (12 to 24 months) for participants treated 
with new therapeutic agents immune checkpoint inhibitors and targeted therapies are needed 
to assess impact on overall survival. Other outcomes that need to be assessed include quality of life 
and issues relating to health economics, such as cost‑effectiveness.”

PICO elements:
Patient, intervention, outcome, time frame

“Future published trials should guarantee adequate reporting by adhering to guidelines such as CON‑
SORT.”
“Identification of biomarkers for guide selection of people most responsive”

Additional IfR elements:
cost-effectiveness, reporting standards 
(CONSORT), biomarker

“A common reason for downgrading evidence quality was imprecision“ GRADE concepts:
Imprecision

Lee et al., 2017, https:// doi. org/ 10. 1159/ 00044 6115:

“Further trials, particularly investigating the combination of bevacizumab with other targeted therapies, 
are warranted.”

PICO elements:
Patient, Intervention, Study design

“In addition, the demonstration of a PFS benefit overall strongly argues for ongoing research into the best 
way to sequence these agents in the treatment paradigm for NET [neuroendocrine tumors]”
“However, this will need to be assessed in an RCT .”

Additional IfR elements:
individual patient data (IPD) meta-analysis

“The use of individual patient data meta‑analyses would decrease the risk of bias and provide greater 
statistical certainty regarding the benefit of specific targeted agents, and it would allow further sub‑
group analyses.” 

GRADE concepts:
Risk of bias

Wieser et al., 2010; https:// doi. org/ 10. 1186/ 1471- 2407- 10- 309:

“Thus, further clarification of which patient group would benefit by perioperative chemotherapy, 
whether applied pre‑ or post‑operatively, and which drug or combination of drugs would be most 
effectively applied, is essential”

PICO elements:
Patient, intervention, outcome

“The results of further studies will hopefully elucidate the most suitable treatment modality in operable 
patients.”
“… further efforts to improve chemotherapeutic regimens to minimize toxicities are clearly warranted.”

Additional IfR elements:
IPD meta-analysis

“The results must therefore be interpreted cautiously, as an IPD‑based meta‑analysis would give a more 
reliable estimation than one based on abstracted data.” And: “Our results should be confirmed by an IPD‑
based meta‑analysis.”

GRADE concepts:
None

Table 4 Stop statements in three systematic reviews with an IfR statement

GRADE Grading of Recommendations Assessment, Development, and Evaluation

Review Stop statement in IfR statement

Ghersi et al., 2015, https:// doi. org/ 10. 1002/ 14651 858. CD003 366. pub3 “Breast cancer management has evolved considerably since the first version 
of this review. Specifically, there is an increasing emphasis on the different 
biological subtypes of breast cancer and a rapidly developing array of targeted 
therapies to be used in place of or as adjuncts to cytotoxic chemotherapy. Thus 
the results of this review, which was confined to trials of chemotherapy alone, 
are unlikely to change, and further updates are not planned.”

Kunath et al., 2014, https:// doi. org/ 10. 1002/ 14651 858. CD009 266. pub2 “The quality of evidence according to GRADE is only moderate. However, we 
believe that further research on non-steroidal antiandrogen monotherapy 
is likely not necessary for the subgroup of men with metastatic prostate cancer.”

Non-Small Cell Lung Cancer Collaborative Group, 2010, https:// doi. 
org/ 10. 1002/ 14651 858. CD007 309. pub2

“The current meta-analysis suggests that we do not need another trial of sup-
portive care alone versus supportive care and chemotherapy.”

https://doi.org/10.1002/14651858.CD011123.pub2
https://doi.org/10.1159/000446115
https://doi.org/10.1186/1471-2407-10-309
https://doi.org/10.1002/14651858.CD003366.pub3
https://doi.org/10.1002/14651858.CD009266.pub2
https://doi.org/10.1002/14651858.CD007309.pub2
https://doi.org/10.1002/14651858.CD007309.pub2
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if the conduct of a future study could have been informed 
adequately by most of these IfR statements.

In accordance with the EVBRES network [2], we sup-
port the idea that IfR should be put into context of a 
research process and can be understood as an important 
gear in the evidence ecosystem in health care. Moreo-
ver, considering IfR before and after the conduct of a new 
study fits well to the idea of considering not only PICO 
elements when stating IfR but also reflecting on the cer-
tainty of evidence of each outcome according to con-
cepts underlying GRADE domains [9]. In the context of 
continuous emergence of new evidence [17], we suggest 
that IfR sections may use concepts underlying GRADE 
for assessing the body of evidence per outcome and 
also state IfR per outcome (O) using specifications for 
the remaining elements: patients, intervention, control, 
study design (PICS). Additional elements may be added 
to the IfR depending on the specific context of a medi-
cal research field. This approach is likely to be an itera-
tive process until methodological and clinical criteria are 
met to stop future studies or declare conclusiveness of a 
research question.

Stop criteria / conclusiveness in IfR sections
Deciding whether and how to define stop criteria for 
future studies is extremely complex but nevertheless very 
important to avoid unnecessary studies in the case of a 
very conclusive and robust findings. Stop statements for 
additional studies are per definition a form of IfR state-
ments and should not be confused with stopping rules of 
interim analyses within clinical trials, e.g., stopping for 
futility [18]. Our findings suggest that reasons for stop-
ping further studies were worded in a very generic way 
and may trigger questions on explicit criteria to justify 
such stop statements. Meta-research on 545 Cochrane 
Reviews, which were labeled as stable or closed, showed 
a variety of reasons for stabilizing a Cochrane Review. 
They reached from ‘Last search did not identify any 
potentially relevant studies likely to change the conclu-
sions’ (99, 18.2%) and ‘Research area no longer active’ 
(86, 15.8%) to ‘A new search within 2 years is not likely to 
identify any potentially relevant studies likely to change 
the conclusions’ (22, 4.0%) [19]. ‘Evidence is conclusive’ 
was stated in (35, 6.4%) cases leading to a subsequent 
project analyzing this subsample in an updated analysis 
with 39 Cochrane Reviews, for which Cochrane declared 
evidence was conclusive or will likely not change with the 
inclusion of further studies. Categorizing the rationale 
for stabilization in definitive, non-definitive, and ambiva-
lent wording revealed a similar pattern identified in our 
results, i.e., the statements were very generic without 
referring to clear criteria, pattern, or algorithm for defin-
ing the conclusiveness of the review [20].

Limitations
This analysis of IfR statements refers to a sample from a 
previous project investigating the methodological qual-
ity and statistical heterogeneity of systematic reviews 
in the field of oncology (see [11, 12] for further details). 
The sample consists of systematic reviews with at least 
one statistically significant meta-analysis. Lung can-
cer patients and especially pharmacological interven-
tions were very frequent. Therefore, the generalizability 
of IfR findings is limited and results cannot necessarily 
be applied to other medical fields. We expect that espe-
cially additional IfR elements (e.g., biomarker) could vary 
depending on the medical field. A similar IfR analysis 
for a sample of systematic reviews assessing treatments 
for COVID-19 [21] is underway and will add important 
information regarding consistency and generalizability of 
the findings in the present study.

We used an existing dataset of systematic reviews from a 
previous project (CRD42019134904) which means that this 
secondary analysis was not planned when the sample already 
had been drawn. We share our data including the new IfR 
variables to ensure transparency and reproducibility of the 
results in this meta-research project (https:// osf. io/ y9v4x/).

Analyzing the stop statements as a special type of IfR 
is a relevant research field. However, stop statement were 
only reported in three systematic reviews, which does 
not allow generalization of these findings although they 
were in line with other meta-research findings [19].

Finally, identifying, classifying, and extracting IfR state-
ments was challenging because of the text-based data 
structure. Nevertheless, the extraction of IfR variables 
was thoroughly piloted by three different reviewers. Data 
extraction was not done in duplicate. However, we had 
weekly in-depth discussions of arising questions in which 
consensus was reached. This approach clearly contrib-
uted to the validity of the extracted data.

Implications for research
As a dichotomous approach for IfR data extraction was uti-
lized in this work (e.g., did IfR statement contain the GRADE 
concept of ‘imprecision’ or related expressions like ‘wide 
confidence intervals’? yes/no), we suggest that future meta-
research studies may elaborate on IfR elements in more 
detail. For example, concepts underlying GRADE domains 
could be captured not with a narrow definition (e.g., ‘impre-
cision’ had to be mentioned literally in IfR statements in our 
work) but rather assess the concept of imprecision allow-
ing for different expressions like ‘sample size’ or ‘power’ in 
IfR statements. This would result in nominal IfR variables 
regarding PICO elements and concepts underlying GRADE 
domains with more than two categories and would add value 
for understanding how IfR recommendations are informed. 
However, we suggest that a distinction should be made in 

https://osf.io/y9v4x/
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data extraction and communication of IfR between IfR vari-
ables describing the shortcomings of the body of evidence 
(concepts underlying GRADE domains) and IfR recommen-
dations defining a future trial, which are usually described 
by PICO, study design and additional (methodological) ele-
ments, e.g. the suggestion of an IPD meta-analysis.

As a result of the enhanced knowledge of various IfR ele-
ments, best practice examples and/or a reporting guideline 
could be drafted. Best practice examples, e.g. displayed 
with tables or figures and supporting text, could be evalu-
ated by primary researchers using an online survey. An IfR 
(reporting) guideline would include all potentially relevant 
IfR elements and could be further supplemented with sug-
gestions for an appropriate wording based on application 
examples. Developing such an IfR guideline is an iterative 
process and should be based on established methods like 
Delphi study, survey of experts, and iterative group discus-
sions to reach consensus as applied for the development of 
other well-known reporting guidelines [8, 22–25].

Another field of further research could be the identi-
fication of methodological and clinical stop criteria for 
further studies and the definition of conclusiveness in 
systematic reviews with or without meta-analysis [19, 20, 
26]. This could either be a part of the above-mentioned 
IfR guideline or result in a separate guideline due to com-
plexity of the question. Patient involvement should play a 
role in both approaches to ensure that patient values are 
taken into account when stating IfR [2, 27].

Finally, further meta-research studies could assess if 
stakeholders like journal editors and/ or peer reviewers 
explicitly endorse IfR sections. The view and expectations 
of policy makers, funders, guideline developers and other 
relevant stakeholders on what IfR sections should include 
could be captured in (online) surveys.

Conclusion
About 80% of systematic reviews of our sample included 
IfR statements. In > 50% of systematic reviews, these IfR 
statements included ‘intervention’, ‘patient’ and ‘study 
design’. However, IfR were generally unstructured and 
incomplete regarding combinations of PICO elements 
and study design. Concepts underlying GRADE domains 
were reported rarely in IfR statements.

Additional research is required to determine the gener-
alizability of these IfR results beyond systematic reviews in 
the context of advanced cancer patients. We recommend 
the development of more precise guidance on which and 
how IfR elements to report in systematic reviews of inter-
ventions and other types of systematic reviews (e.g., on 
diagnostic test accuracy). In the interim, one reasonable 
approach according to the Cochrane Handbook could 
involve using PICO elements and methodological con-
cepts underlying GRADE to specify IfR.

Abbreviations
GRADE  Grading of Recommendations, Assessment, Development and Evaluation
IfR  Implications for research
PRISMA  Preferred Reporting Items for Systematic reviews and Meta-Analyses
RCT   Randomized controlled trial
EVBRES  EVidence-Based RESearch

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12874- 023- 02124-y.

Additional file 1. 

Acknowledgements
Not applicable.

Authors’ contributions
Siemens, W.: conceptualization, methodology, formal analysis, investigation, 
data curation, writing—original draft, visualization Bantle, G.: investigation, 
writing—review & editing Ebner, C.: investigation Blümle, A.: supervision 
Becker, G.: conceptualization, supervision Schwarzer, G.: supervision Meerpohl, 
J.J.: conceptualization, methodology, writing—review & editing, supervision.

Funding
Open Access funding enabled and organized by Projekt DEAL.

Availability of data and materials
The data that support the findings of this study are available from the Open 
Science Framework (OSF): https:// osf. io/ y9v4x/

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Institute for Evidence in Medicine, Faculty of Medicine, Medical Center, 
University of Freiburg, University of Freiburg, Freiburg, Germany, Breisacher 
Str. 86, 79110. 2 Cochrane Germany, Cochrane Germany Foundation, Freiburg, 
Germany. 3 Clinical Trials Unit, Faculty of Medicine and Medical Center, 
University of Freiburg, Freiburg, Germany. 4 Department of Palliative Medicine, 
Faculty of Medicine, University Medical Center Freiburg, University of Freiburg, 
Freiburg, Germany. 5 Institute of Medical Biometry and Statistics, Faculty 
of Medicine and Medical Center, University of Freiburg, Freiburg, Germany. 

Received: 5 April 2023   Accepted: 8 December 2023

References
 1. Ravaud P, Créquit P, Williams HC, Meerpohl J, Craig JC, Boutron I. Future of 

evidence ecosystem series: 3. From an evidence synthesis ecosystem to 
an evidence ecosystem. J Clin Epidemiol. 2020;123:153–61.

 2. Lund H, Juhl CB, Nørgaard B, Draborg E, Henriksen M, Andreasen J, 
Christensen R, Nasser M, Ciliska D, Tugwell P. Evidence-Based Research 
Series-Paper 3: Using an Evidence-Based Research approach to place 
your results into context after the study is performed to ensure useful-
ness of the conclusion. J Clin Epidemiol. 2021;129:167–71.

 3. Lund H, Juhl CB, Nørgaard B, Draborg E, Henriksen M, Andreasen J, 
Christensen R, Nasser M, Ciliska D, Clarke M. Evidence-based research 

https://doi.org/10.1186/s12874-023-02124-y
https://doi.org/10.1186/s12874-023-02124-y
https://osf.io/y9v4x/


Page 10 of 10Siemens et al. BMC Medical Research Methodology          (2023) 23:302 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

series-paper 2: using an evidence-based research approach before a new 
study is conducted to ensure value. J Clin Epidemiol. 2021;129:158–66.

 4. Glasziou P, Altman DG, Bossuyt P, Boutron I, Clarke M, Julious S, Michie S, 
Moher D, Wager E. Reducing waste from incomplete or unusable reports 
of biomedical research. The Lancet. 2014;383(9913):267–76.

 5. Chalmers I, Bracken MB, Djulbegovic B, Garattini S, Grant J, Gül-
mezoglu AM, Howells DW, Ioannidis JP, Oliver S. How to increase 
value and reduce waste when research priorities are set. The Lancet. 
2014;383(9912):156–65.

 6. Andreasen J, Nørgaard B, Draborg E, Juhl CB, Yost J, Brunnhuber K, Robin-
son KA, Lund H. Justification of research using systematic reviews contin-
ues to be inconsistent in clinical health science—A systematic review and 
meta-analysis of meta-research studies. PLoS ONE. 2022;17(10):e0276955.

 7. Nørgaard B, Draborg E, Andreasen J, Juhl CB, Yost J, Brunnhuber K, 
Robinson KA, Lund H: Systematic reviews are rarely used to inform study 
design-a systematic review and meta-analysis. J Clin Epidemiol 2022.

 8. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, 
Shamseer L, Tetzlaff JM, Akl EA, Brennan SE. The PRISMA 2020 state-
ment: an updated guideline for reporting systematic reviews. Syst Rev. 
2021;10(1):1–11.

 9. Schünemann H, Vist G, Higgins J, Santesso N, Deeks J, Glasziou P, Akl E, 
Guyatt G: Chapter 15: Interpreting results and drawing conclusions.; Edi-
tors: Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, Welch 
VA, Cochrane Handbook for Systematic Reviews of Interventions version 
6.3 (updated February 2022). 2022, available from www. train ing. cochr 
ane. org/ handb ook.

 10. Brown P, Brunnhuber K, Chalkidou K, Chalmers I, Clarke M, Fenton M, 
Forbes C, Glanville J, Hicks NJ, Moody J, et al. How to formulate research 
recommendations. BMJ. 2006;333(7572):804–6.

 11. Siemens W, Schwarzer G, Rohe MS, Buroh S, Meerpohl JJ, Becker G. 
Methodological quality was critically low in 9/10 systematic reviews in 
advanced cancer patients—A methodological study. J Clin Epidemiol. 
2021;136:84–95.

 12. Siemens W, Meerpohl JJ, Rohe MS, Buroh S, Schwarzer G, Becker G. 
Reevaluation of statistically significant meta-analyses in advanced cancer 
patients using the Hartung-Knapp method and prediction intervals—A 
methodological study. Res Synth Methods. 2022;13(3):330–41.

 13. Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, Moran J, Moher D, Tug-
well P, Welch V, Kristjansson E, et al. AMSTAR 2: a critical appraisal tool for 
systematic reviews that include randomised or non-randomised studies 
of healthcare interventions, or both. BMJ. 2017;358:j4008.

 14. Cochrane Handbook for Systematic Reviews of Interventions version 
6.3 (updated February 2022). Editors: Higgins JPT, Thomas J, Chandler J, 
Cumpston M, Li T, Page M, Welch VA, 2022, available from www. train ing. 
cochr ane. org/ handb ook.

 15. Guyatt G, Oxman AD, Akl EA, Kunz R, Vist G, Brozek J, Norris S, Falck-Ytter 
Y, Glasziou P, DeBeer H. GRADE guidelines: 1. Introduction—GRADE 
evidence profiles and summary of findings tables. J Clin Epidemiol. 
2011;64(4):383–94.

 16. Team RC: R: A language and environment for statistical computing. 2013.
 17. Breuer C, Meerpohl JJ, Siemens W: From standard systematic reviews to 

living systematic reviews. Zeitschrift für Evidenz, Fortbildung und Qualität 
im Gesundheitswesen 2023.

 18. Chang Y, Song T, Monaco J, Ivanova A. Futility stopping in clini-
cal trials, optimality and practical considerations. J Biopharm Stat. 
2020;30(6):1050–9.

 19. Babić A, Poklepovic Pericic T, Pieper D, Puljak L. How to decide whether 
a systematic review is stable and not in need of updating: analysis of 
Cochrane reviews. Res Synth Methods. 2020;11(6):884–90.

 20. Babić A, Poklepović Peričić T, Pieper D, Puljak L: When is the evidence con-
clusive? Analysis of systematic reviews for which Cochrane declared that 
conclusions will not change with further studies. Res Synth Methods 2022.

 21. Siemens W, Nothacker J, Stadelmaier J, Meerpohl JJ, Schmucker C. Three 
out of four published systematic reviews on COVID-19 treatments were 
not registered and one-third of those registered were published: a meta-
research study. J Clin Epidemiol. 2022;152:36–46.

 22. Elsman E, Butcher NJ, Mokkink LB, Terwee CB, Tricco A, Gagnier JJ, 
Aiyegbusi OL, Barnett C, Smith M, Moher D. Study protocol for develop-
ing, piloting and disseminating the PRISMA-COSMIN guideline: a new 
reporting guideline for systematic reviews of outcome measurement 
instruments. Syst Rev. 2022;11(1):1–13.

 23. Campbell M, McKenzie JE, Sowden A, Katikireddi SV, Brennan SE, Ellis 
S, Hartmann-Boyce J, Ryan R, Shepperd S, Thomas J: Synthesis without 
meta-analysis (SWiM) in systematic reviews: reporting guideline. BMJ 
2020, 368.

 24. Yu X, Wang Q, Moat K, Mansilla C, Vélez CM, Patiño-Lugo DF, Abraha 
YG, El-Jardali F, Fadlallah R, He J. Development of a STandard reporting 
guideline for Evidence briefs for Policy (STEP): context and study protocol. 
Health Res Policy Syst. 2022;20(1):1–7.

 25. Moher D, Schulz KF, Simera I, Altman DG. Guidance for developers of 
health research reporting guidelines. PLoS Med. 2010;7(2):e1000217.

 26. Tyson JE, Pedroza C, Wallace D, D’Angio C, Bell EF, Das A. Stopping guide-
lines for an effectiveness trial: what should the protocol specify? Trials. 
2016;17(1):1–4.

 27. Sackett DL, Rosenberg WM, Gray JA, Haynes RB, Richardson WS. Evidence 
based medicine: what it is and what it isn’t. BMJ. 1996;312(7023):71–2.

Publishers’ Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

http://www.training.cochrane.org/handbook
http://www.training.cochrane.org/handbook
http://www.training.cochrane.org/handbook
http://www.training.cochrane.org/handbook

	Evaluation of ‘implications for research’ statements in systematic reviews of interventions in advanced cancer patients – a meta-research study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 
	Registration 

	Background
	Methods
	Study design
	Eligibility criteria
	Search
	Selection process and data extraction
	Defining an IfR statement
	Sample
	Statistical analysis

	Results
	Characteristics of included systematic reviews
	IfR results

	Discussion
	IfR in context of the evidence-based research approach
	Stop criteria  conclusiveness in IfR sections
	Limitations
	Implications for research

	Conclusion
	Anchor 26
	Acknowledgements
	References


