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happy at Metabolomics to provide feedback after the final 
decision on a submitted manuscript has been made. As part 
of the decision process reviewers get to see all comments 
made on a paper when Editorial decisions have been made. 
Finally, at Metabolomics we have recently launched a peer 
review mentorship program to support newcomers, more on 
this exciting initiative at the end of this editorial.

As mentors we are often asked by researchers in our 
teams how often they should review papers? Let’s consider 
that a researcher has led two papers in the last year. These 
papers will have had a minimum of two reviewers, perhaps 
three. The answer is therefore simple: take the number of 
papers published as the primary author and multiply by two. 
This is the minimum and will help keep the peer review 
engine ticking.

Thinking of numbers… the number seven is often asso-
ciated with concepts of completeness, perfection, rest, and 
divine intervention. Now let’s look at the seven essential 
steps for peer reviewing.

1  Step 1: Initial considerations

First ask yourself if you have time. If not let the editor know 
as soon as possible and if you can it’s nice to suggest other 
reviewers who you think have the required expertise. If you 
are busy, you can always ask the editor for an extension on 
the review due date. Trust us when we say most editors will 
wait, the editor has after all selected you because they think 
you have the required expertise.

Now thinking of time, if you accept to do a review it’s 
important to stick to the deadline that has been assigned to 
you. All too often reviews are not submitted on time and the 
editor then spends their time chasing you for the review. The 
consequence is that when reviews are slow, the decision-
making process for manuscripts is significantly delayed. 
Not only is this problematic for the authors who would like 

At Metabolomics we know that peer-review of academic 
primary papers and reviews is important, as a well-executed 
review plays a vital role in maintaining scientific quality. 
By offering structured, thoughtful feedback, we know that 
reviewers support authors in refining their work and in 
assisting editors to make informed decisions. High qual-
ity reviews contribute to the advancement of science by 
enhancing the clarity, rigour, and hopefully improve the 
impact of the research publications that Metabolomics is 
proud to publish.

At Metabolomics our peer review model (Fig.  1 for 
details) in anonymised. In this process the reviewers’ iden-
tities are not known to the authors, and we do not publish 
any of the pre-publication history that goes with the paper. 
When authors wish for their identity to be hidden from the 
reviewers, we support double blind reviewing.

Let’s first think of you as a reviewer. Choosing when to 
review is important. You should only accept to review a man-
uscript if you have the relevant expertise and enough time to 
provide a thorough evaluation. If it’s your first review you 
can seek guidance from a senior colleague; Metabolomics 
allows this to happen, and as a reviewer you can let the Edi-
tor know in the report for the Editor’s eyes only (see below). 
You can also request feedback from the journal – we are 
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a swift decision, but this can also negatively influence the 
reputation of the journal. Timeliness is next to godliness.

Moreover, an honest no from a prospective reviewer is 
better than a report that is too superficial, brief, slapdash, 
or the result of someone just chucking the manuscript into 
ChatGPT (more on this later).

Please also think about whether you have the required 
level of expertise. If you feel you don’t have the required 
level of expertise then let the editor know. Remember that 
metabolomics is an interdisciplinary field so sometimes 
reviewers are chosen for their specific/niche knowledge in 
one of the sub-disciplines.

As a reviewer if you’re uncomfortable evaluating all 
aspects of the study, please declare that to the editor. As edi-
tors we don’t expect reviewers to be experts in all areas. 
Please don’t turn down a review – because say your uncer-
tain on statistics – when you are very likely to be perfectly 
qualified to critically evaluate the rest of a manuscript. One 
of us (R.L.) was recently asked to review a manuscript 
where the journal editor explicitly said that it wasn’t impor-
tant to look at the entire paper, they wanted an opinion on 
a specific aspect of the paper that fell within R.L.’s exper-
tise. You can see here that the editor had clearly identified 
a number of interdisciplinary reviewers to assess different 
parts of the paper.

Before jumping in and saying yes to the review please 
check for conflicts of interest and if you have any competing 
interests declare them. It may be that you know the authors 
personally and have published with them, or that you have 
worked in the same institution during the last three years, or 

that you work in the same immediate research area so you 
feel uncomfortable doing the review and that you may not 
be as objective as you wish you could. All these conflicts 
can be fine, but it’s best to declare them in advance and to 
be honest with the Journal.

The final thing before accepting the review is to read 
the Journal’s Aims and Scope and you should ensure the 
paper meets these (especially during your review). Now 
the handling editor should have done this, but they are also 
busy and human, so sometimes irrelevant manuscripts slip 
through the editorial net.

2  Step 2: Read the manuscript

Okay this isn’t rocket science! But yes, do actually read the 
manuscript! We would suggest a minimum of two passes.

The first pass is just to understand the structure and flow 
of the work. Once you have a feel for that then do a second 
pass. At this stage take detailed notes with a focus on clarity, 
novelty, significance of the findings and relevance within 
the manuscript (more on this later). One of us (R.G.) quite 
often uses voice-to-text to capture his thoughts as he’s read-
ing the manuscript – then his review can be formulated from 
this ‘brain dump’. Everyone is different and we know of 
colleagues who will read and digest the manuscript multiple 
times before starting the review. The key point is to read the 
work so that you feel you have understood what it is that the 
authors have done and are reporting.

Fig. 1  A flow diagram showing the peer review process that Metabolomics uses
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3  Step 3: Evaluate the key sections

This is very important. Table 1 briefly highlights what you 
should be looking for.

During your evaluation process there are areas that are 
metabolomics specific. The most pertinent are expanded 
below:

3.1  Data availability

Ask yourself, are the data publicly available in an open 
access repository? If the public purse has been used to gen-
erate these data it would be nice if the data were made avail-
able for all.

3.2  Data quality

For metabolomics it is important to know whether analyti-
cal rigour has been built into the data generation pipeline 
(Boardhurst et al., 2018). Please consider whether quality 
control and assurance practices have been conducted appro-
priately (Broeckling et al., 2023). At Metabolomics we sup-
port a Checklist for: Quality Control and Quality Assurance 
in Metabolomics.

3.3  Metabolite identification

Question whether you think metabolite identification has 
been conducted in a rigorous way. Metabolite identification 
in metabolomics studies is a particular issue at the moment 
and there is increasing concern on the validity of proposed 

identities of small molecules from biological systems, espe-
cially within LC-MS metabolomics (Theodoridis et al., 
2023). It is therefore appropriate for authors to be encour-
aged to include the evidence base for metabolite identifica-
tions or annotations. These should follow the guidance from 
the Metabolomics Standards Initiative (Sumner et al., 2007) 
or equivalent schemes that provide confidence levels (e.g., 
Schymanski et al., ).

3.4  Data processing

If you have the required level of expertise, think about 
whether the data analysis workflow is appropriate and has 
been reported following international guidelines (Goodacre 
et al., 2007). This is from the design of experiment and data 
collection that then leads to data pre-processing and pre-
treatment, data processing (i.e., the actual data analysis), 
post-processing, as well as validation and of course data 
interpretation. As a reviewer your opinion is important and 
please do not think you need to reprocess the data to show 
that the data processing is robust!

4  Step 4: Research integrity and peer review

There are many books that cover this topic, and it is highly 
likely that your academic training and mentorship has 
already covered a lot of research integrity. Hopefully you 
have taken courses on this as well. All academics are trained 
to perform research in a way that is honest, has rigour 
embedded from the design to interpretation, is transparent 

Table 1  Question prompts for the key sections
Section(s) What you should evaluate
Title • Does this reflect what the paper is about?
Abstract • Is this clear and accurate?

• Is the abstract structured appropriately for Metabolomics?
Introduction • Is there a strong rationale and question being asked by the authors?

• Has the research gap been clearly identified?
• Have all relevant and related studies been appropriately cited and included – think about the novelty of the work being 
report.
• Are the hypothesis and objectives clearly stated?

Materials & 
Methods

• Are these detailed, sound, and replicable? - in other words: could you repeat the work if asked?
• You may need to check Supplementary Information for all the experimental details.

Results* • Are these logical and well-presented?
• Are the results valid given the experiment conducted?
• Do you think the levels of metabolite identification reported are accurate?
• Do the analytics include quality assurance and quality control?
• Are the metabolomics data and metadata publicly available?
• Is the computational processing workflow clear?

Discussion* • Are these logical and well-presented?
• Are the discussions valid given the results presented?

References • Are these recent and relevant?
• Are these balanced and fair?—in other words: do the authors cite all their own work and miss key papers by other 
researchers?

*Metabolomics usually has these sections combined
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5  Step 5: Writing the review

You may be thinking: finally we get to this point. The above 
points are all very important to consider. This next step 
deals with writing the review comments for the authors to 
see and for them to amend their manuscript or to rebut your 
comments.

First start with a brief summary of the paper. You might 
think this is not necessary, but it is useful for the editor and 
authors for them to read your high-level succinct synopsis 
of the work. You may couch things differently from the 
authors and they may like to modify their text so that the 
key messages that they would like to make to their audience 
are clear.

Next say what you like; in other words, detail briefly the 
strengths of the work. Next, we come to the weakness and 
any major issues you have with the study, the authors’ inter-
pretation and the way the work has been conveyed. Typical 
things you may want to cover include whether there are any 
serious flaws. If so detail them. If the Materials and Meth-
ods is not clear enough for anyone to repeat the work, say 
where you think clarification is needed. Do you consider the 
results and discussion is presented in a logical manner, if not 
suggest improvements. If you can comment on the appropri-
ateness or otherwise of the statistics, then detail what could 
be improved. Finally, point out of there are any minor issues 
with the work such as grammatical errors, typographical 
mistakes or any formatting improvements (also include here 
whether or not the figures are clear and easy to follow).

When you write your review think about helpful, and not 
so helpful reviews, that you’ve received. Not all reviews 
come from the dreaded ‘Reviewer 2’! In R.G.’s experience 
many reviews have been very helpful and helped improve 
his manuscripts. Where the review has gone above and 
beyond, he will acknowledge them in the acknowledge-
ments section of his papers.

The essential tips here are to be as objective as possible 
and do not make personal comments about the work or the 
authors (yes this really does happen! ). Please avoid sarcasm 
and scathing comments, be pleasant and do not be dismis-
sive. It’s better to offer solutions when you see there are 
issues, rather than just criticism. Any changes you suggest 
for the authors to address, please try and make this feedback 
clear and actionable, and only ask for reasonable changes. 
By all means ask for extra experiments, but only when they 
are absolutely necessary; i.e., if the data provided do not 
support the claims made in the paper. Please do not ask for 
additional experiments simply because it would “strengthen 
the findings”.

As editors we find that the best reviews are those that 
eschew obfuscation (sorry we mean adopt clarity and are 
easily understood), and where the reviewer has expressed 

so that everyone knows what is done, is accountable and is 
performed with respect.

If you suspect any research integrity failing in the paper 
you are reviewing, then you must tell the editor in your 
review (there’s a section for the editor’s eyes only; more on 
this later) and if it is really bad then contact the editor (and 
publisher) immediately. That’s pretty heavy stuff we know, 
anyway let’s now look at the main areas where research 
integrity issues may arise.

The first is, has there been any citation manipulation? 
Ask yourself: Do the citations support the paper’s message? 
Are the references relevant? Do these authors just keep cit-
ing themselves when there are many other relevant papers 
from other research groups?

The second is to have a look at the funding. Do the 
authors state who funded their research? Does the research 
sound expensive, but the funding statement is missing? The 
later questions may point to whether any of the data are 
made up. At Metabolomics we also ask reviewers to have a 
good look at the figures and tables and to see whether they 
think these are free of any errors and manipulations.

Next, have you spotted any odd or tortured phrases? 
These may be non-standard terms like: “human-made brain-
power: for AI; “fluffy rationale” for fuzzy logic; “bosom 
peril” for breast cancer. Believe it or not these are all real 
examples from Springer! We will discuss AI later.

For review articles it is also worth checking whether the 
information is well-presented or does it simply copy large 
sections from other papers. Anything that has been copy-
pasted should be in quotations with the appropriate  refer-
ence credited to that piece of text. The editor does get a 
plagiarism report with each paper so should have had a look 
at these, but sometimes these are missed.

The final research integrity area is to do with ethics and 
as many primary research papers in Metabolomics deal with 
human and animal studies it’s important to check any ethical 
statements. In particular, watch out for missing approvals or 
unclear consent.

The key questions to ask when you consider the ethical 
statements in a paper are as follows:

	● Was informed consent obtained?
	● Was participant privacy protected in human studies?
	● Was there clear ethics committee approval with a refer-

ence number?
	● Were animal experiments approved?
	● Is the source of samples transparent?
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and highly useful to an editor. Moreover, this reviewer does 
not use the phrase ‘My Way or the Highway!’.

When you write your review you may be thinking 
whether it is acceptable to use Artificial Intelligence (some 
Large Language Model; LLM such as ChatGPT). We would 
strong say that this should not be used to conduct the actual 
review. You are the expert, not some generative AI tool, and 
you have been selected by the editor for your skills sets. AI 
tools have limitations: they can lack up-to-date knowledge 
and may produce nonsensical, biased or false information. 
Please also note that manuscripts may include sensitive or 
proprietary information that should not be shared outside 
the peer review process. So, no AI should be used for con-
ducting the actual review. You may be tempted to use an AI 
program for checking grammar or politeness of tone. If you 
do, please inform the Editor.

Some journals ask reviewers to declare the use of AI tools 
transparently in their report. Figure  3 contains Springer’s 
current policy that Metabolomics uses for both the authors 
and reviewers and is a useful checklist.

We all know that AI is becoming part of everyday life, 
and it’s evolving more quickly than we realise. Policies on 
AI in science are also undergoing evolution, therefore it’s 
worth keep an eye on journal policies as these are likely to 
change over the next few years.

their views professionally with supporting arguments and 
references. These reviews also critique the work objectively. 
At this stage it is important that you don’t overstep your 
mark. You are not a co-author, and the authors may not 
have done the work the way you would have done. Please 
remember it’s their work, they made their own choices, and 
we hope that this has been logically conducted and reported.

As an aside: R.G. once had a manuscript that went through 
four rounds of review. At each stage the same reviewer 
came up with another thing that they wanted changing. By 
the third and fourth reviews, they wanted to revert some of 
the changes they had previously requested. What a head-
ache! At this point he wrote to the editor and said enough 
is enough, and that the editor should either make a decision 
on our manuscript or give him the name of the reviewer 
so that he could include them as author on the paper. The 
paper was eventually published. We both have other more 
annoying stories to tell and we are happy to discuss these 
off-line; perhaps in the bar at one of the Metabolomics Soci-
ety meetings.

We have discussed essential reviewing tips and what 
makes a good review. As you can see from the above, often 
extensive modifications of papers are needed. Therefore, 
when revisions come back to the journal, these often go 
back out to the same reviewer for another round of reviews. 
Please note this is not always the case and many editors can 
make those decisions themselves.

Figure 2 presents a re-review of a revised manuscript. 
This is paraphrased from a paper that came into Metabolo-
mics – as you can see this reviewer is objective and polite 

Fig. 2  A nice reviewer’s comments on a revised manuscript consideration for publication
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7  Step 7: The final checklist

Before submitting your review, it is worth going through a 
final checklist. Figure 4 provides details of a useful check-
list we have in our head when we review. Once you’re done 
it’s time to relax and “go to the Winchester”.

8  Concluding remarks and Metabolomics’ 
peer review mentorship program

To conclude, peer review for papers plays a vital role in 
maintaining scientific quality and integrity. By evaluating 
manuscripts before publication, peer review tries to ensure 
that only rigorously researched and well-presented work 
reaches the scientific community. High-quality, well-struc-
tured, and constructive reviews benefit both authors and 
editors by providing clear feedback to strengthen the manu-
script, as well as supporting editorial decisions. Reviewers 
are expected to be respectful and honest in their evaluations, 
and are encouraged to provide detailed reports highlighting 
strengths and weakness in the article submitted for publica-
tion; where any modifications are reasonable and actionable.

6  Step 6: Comments to the editor

You have the opportunity to let the editor know about any-
thing else that has influenced your review. You can gener-
ate a confidential summary for the editor that details your 
thoughts on the main strengths and weaknesses of the work. 
You can also highlight any research integrity issues that you 
have spotted, and this can extend to any ethical issues. You 
can also take this opportunity to let the editor know if you 
don’t have expertise in all areas.

What you must not do in this section is put the boot in 
because you don’t like the study, and it wasn’t constructed 
‘your way’. If you have any major issues you should let the 
authors see your comments in the review that is sent back 
to them.

Here, or elsewhere, you can say what your final recom-
mendation is: accept, revise (major or minor), or reject. 
Finally, let the editor know if you are happy to do a rereview 
of the revised manuscript. You may not be asked and please 
remember that the final decision as to whether an article is 
accepted or rejected is always down to the editor.

Fig. 4  Final checklist before submitting the manuscript review 

Fig. 3  Quick AI Ethics Checklist for Reviewers. From: ​h​t​t​p​s​:​​​/​​/​w​w​​w​.​s​​p​r​i​​n​g​e​​​r​.​c​​​o​m​​/​​g​p​​/​e​d​​i​t​o​r​​​i​a​​l​-​p​​o​l​i​​c​​i​e​​s​/​a​​r​t​i​​f​i​​c​​i​a​l​​-​i​n​​t​e​l​l​i​g​​​e​n​c​​​e​-​-​a​i​-​/​2​5​4​2​8​5​0​0
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In our experience we find that many reviewers who 
decline a review state that the paper does not fall within 
their exact field of expertise. This seems to be with respect 
to the subject matter: for example, the type of disease stud-
ied with metabolomics. As metabolomics is a multidisci-
plinary research area it’s often worth moving a little out of 
one’s comfort zone and reviewing papers on (e.g.) other dis-
eases. Please consider doing this as you will get a lot more 
exposure to the discipline of metabolomics and broaden 
your horizons. This helps us as editors and has the benefit 
that you improve your own research excellence.

At Metabolomics we have launched a peer review men-
torship program to support newcomers. This exciting devel-
opment has come out of discussions with the Early Career 
Member (ECM) group within Metabolomics Association of 
North America (MANA), and we are very grateful to Court-
ney Christopher and Darcy Cochran for very fruitful discus-
sions. Briefly, in this process we will pair new reviewers 
with members of our Editorial Advisory Board. This will 
offer mentees personalised guidance on best practices in 
peer-review and will help new reviewers to develop criti-
cal skills for evaluating academic manuscripts in Metabo-
lomics. For our mentees we believe that this will enhance 
their professional development in the field of metabolomics. 
SpringerNature will generate Certificates of Participation to 
the program. We also hope that our mentees will turn into 
mentors to help keep this mentorship programme rolling.

In closing, the peer review process that has been adopted 
by Metabolomics relies on the commitment of reviewers 
to uphold these standards, reinforcing the idea that good 
reviews lead to better science.

For more information and guidance from Springer please 
visit: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​s​​p​r​i​​n​g​e​r​​.​c​o​​m​/​u​​s​/​e​​d​i​t​​o​r​i​a​​l​-​​p​o​l​​i​c​i​e​​s​/​p​​e​e​r​​-​r​
e​v​i​e​w​-​p​o​l​i​c​y​-​p​r​o​c​e​s​s.
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