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Impact factors are for journals
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When it comes to scientific measures, the 
journal impact factor wins both in terms 
of broadest use and as the most loathed 
metric1,2. Indeed, the fact that it is simple 
to understand — it is roughly the average 
number of citations that primary research 
papers published in two consecutive years 
gather in the following year — makes it all 
too easy to point out its shortcomings: the 
metric also includes citations to non-primary 
content (such as reviews and news articles); 
for many fields, citations accumulate slowly 
and thus the two-year time window seems 
too short; and the average number of citations 
per paper can be skewed by a few highly cited 
ones3, of which high-impact journals have 
a big share. Many feel that these limitations 
favour highly selective and multidisciplinary 
journals disproportionally.

Here we argue that these limitations are 
irrelevant. Figure 1 shows that, for a sample 
of 100 journals across the spectrum of science 
and engineering, the 2011 impact factor 
correlates well with the five-year median 
of citations to primary research papers 
published in 2008–2012. It is important to 
stress that the values for the median — which 
corresponds to the minimum number of 
citations received by half of the papers, and 
thus is robust to outliers and variations in the 
shape of the distribution — do not include 
citations to non-primary content and have a 
time window of five years.

That citation averages (such as the impact 
factor) and medians correlate is not surprising 
if one considers that the shape of the citation 
distributions may be comparable across 
journals, as the similarities between the usual 
two-year and the less-known five-year impact 
factors suggests4. What is perhaps unexpected 
is the robustness of the impact factor as a 
predictive metric: citations to non-primary 
content and the apparently too short two-year 
time window have little effect on the overall 
correlation. Still, it is interesting to note 
that the largest deviations from the linear 
fit in Fig. 1 correspond to medical journals, 
some of which produce a disproportionate 
amount of non-primary content (such as 
The Lancet and The Journal of the American 
Medical Association) or to journals that have 
significantly altered the yearly amount of 
primary content during the five-year time 
frame for which the median is calculated. 

As a case in point, the median number of 
citations for PLoS ONE is 1 whereas its 2011 
impact factor is 4.1, largely because since 2008 
it has increased its output more than six-fold5 
(from less than 3,000 papers in 2008 to about 
19,000 in 2012). The impact factor, being 
a lagging indicator with a narrower time 
window, has yet to reflect this.

It is therefore clear that but for outliers6,7 
the impact factor is an appropriate measure 
of journal quality according to citations. And 
it is also beyond question that the impact 
factor does not generally correlate to the 
performance of individual researchers or to 
citations to individual papers2,8,9. As with any 
statistical measure, it is unsafe to use it as a 
proxy for an unrepresentative subset of the 
original sample. It would thus be unwise, for 
instance, to rate scientists on the basis of the 
total number of papers weighted according 
to the impact factor of the journal where 
they have been published. A simple exercise 
proves the point: pick a few scientists and 
rank the papers they published five years ago 
in decreasing order of citations alongside the 
impact factor of the corresponding journal 
in that year. The odds are that, if there is any 

correlation at all, this is weak or the outliers 
are plentiful.

As Fig. 1 shows, half of the papers 
published by Nature Materials in the past five 
years have received more citations than at 
least half the papers published in most other 
journals (that is, any journal with a lower 
impact factor). The median and its predictor 
the impact factor are therefore quality signals 
that are valid for comparisons between 
journals publishing on similar scientific topics. 
Yet beware of those who use them instead of 
article-level metrics10 when assessing a small 
subgroup of papers or authors. Impact factors 
should have no place in grant-giving, tenure 
or appointment committees. ❐
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The journal impact factor is a good predictor of the quality of journals as measured by citations to 
primary research articles. It is, however, a poor indicator of citations to specific papers or of the future 
performance of individual researchers.
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Figure 1 | A journal’s impact factor is a good predictor of its five-year median of citations to primary 
research articles. The data and linear fit (r2 = 0.94) correspond to a sample of 100 journals launched 
before 2008. The five-year median values are of citations (as of 5 January 2013) to research papers 
(that is, excluding reviews, news, editorial material and other non-primary research articles) published in 
2008–2012. The specific median values and slope of the linear fit (here 1.04) depend on the citation time 
window (here 1 January 2008 to 5 January 2013), impact-factor year and data source (here Thomson 
Reuters Web of Science). Journals included in the sample span the physical and chemical sciences, the 
biological and medical sciences, the earth and environmental sciences, and engineering.
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IQ vs. IF
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When assessing published work, focusing on citations is easy, 
yet short-sighted — even more so if the work has impact 
prospects that extend well beyond academia. 

Citations to published work provide a rough measure of 
academic interest. Y et there is considerable academic impact 
that cannot be directly accounted for by citation statistics. 

Although evaluating wider research impacts, especially across 
disciplines, is not an easy task, case studies can inspire and 
encourage researchers to carry out high-quality research that 
maximizes the likelihood of socioeconomic outcomes. 

Impact matters far beyond what can be counted.

Impact beyond citations

Nat. Biomed. Eng. 2, 1 (2018)
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Nature 543, 150 (2017)

The value of a brand



Nat. Biomed. Eng. 1, 0001 (2017)

Convergence of fields



Biomedical Engineering 
Driven by the convergence of fields

Tissue engineering and regenerative medicine 

Therapy and diagnostics (delivery and imaging) 

Nanotechnology and biotechnology 

Cancer immunotherapy and nanomaterials 

Neuroscience and machine–brain interfaces 

Machine learning and pathology



Biomedical Engineering 
Some solvable problems?

The mass-transfer and complexity problems in making artificial 
organs 

The targeting problem in drug delivery 

The 'mouse problem' in drug discovery and therapy 

The trillions-of-cells problem in cell therapies



What we are looking for

A remarkable degree of advance 
(conceptual, fundamental, methodological, 

technological, therapeutic, translational or clinical), 

broad, direct implications for human, disease, health or 

healthcare, 

and breadth and depth. 

And obviously, sufficient evidence for the claims.



The peer-review process

We involve as many experts as needed (most often three). 

We don't count reviewer votes, but assess arguments. 

For invited revisions, authors receive guidance as to what is 
expected. 

Soft deadlines are set for the submission of revisions. 

We may overrule a reviewer's opinion if necessary. 

We offer double-blind peer review as an option.



Distribution of reviewer workload
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reviews in the past 10 years were received 
within that time (Fig. 2a), a commendable 
number in this busy world. After a first 
round of review, decisions were on average 
sent to authors 44 days after submission. 
Interestingly, among the just over 4,500 
reviewers that have helped us in the past 
decade, about 60% have reviewed one 
manuscript, and the number that reviewed 
more than three exponentially decreases 
with increasing number of reviewed 
manuscripts (Fig. 2b). It is also revealing 

that, in comparison to a selection of peer 
journals, for Nature Materials the decay 
in frequency of the 100 most recurrent 
words that have appeared in the titles of 
the journal’s articles is less pronounced 
(Fig. 2c), which suggests a more uniform 
representation of sub-disciplines in this 
journal. Curiously, the 222 words of the 
word cloud on the cover do not follow the 
Zipfian power-law distribution (which 
would correspond to a straight line in 
a log–log plot) that characterizes word 

frequency in natural languages and also 
Wikipedia3 (Fig. 2c, inset).

Although we receive manuscripts 
from tens of countries, 17 of them have 
contributed to most of the journal’s 
authorship over the past decade (Fig. 3). 
The variability of a country’s effective 
acceptance rate (indicated by the empty 
red bars) is telling, with 13 countries 
surpassing the 7.4% average acceptance ratio 
for the journal. Notably, the geographical 
distribution of reviewers correlates with 
that of submitted manuscripts with the 
exception of Asian countries, for which the 
abundance of common names can create 
difficulties in the identification of individual 
potential reviewers. The upcoming launch 
of the Open Researcher and Contributor 
ID (ORCID) scheme promises a solution to 
this problem4.

With the welcomed increase in open-
access awareness and mandates5,6, next 
decade’s numbers may change. In any case, 
for as long as our authors, reviewers and 
readers wish to support Nature Materials, 
we will continue to widely disseminate the 
most relevant and scientifically remarkable 
research on materials, in the broadest 
meaning of the word7. ❐
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Figure 3 | Geographical distribution of authors and reviewers. Percentage of published, submitted and 
ratio of published to submitted manuscripts for countries whose share of the published papers is at least 
1% (roughly 60% of the published papers come from international collaborations, so total percentages 
are larger than 100%). The figure also shows each country’s share of reviewers.

Figure 2 | First-decision and peer-review time spans, distribution of reviewer workload, and frequency distribution of the most common words in titles. 
a, Cumulative percentage of original manuscripts versus the number of days (including weekends and holidays) it took to send a first decision (with or without 
external review) from the time when a manuscript was submitted. The panel also shows the cumulative percentage of delivered reviews versus reviewing time. 
Median values are indicated. b, The number of reviewers versus the number of reviewed manuscripts (multiple reviewing of the same manuscript does not 
add to the count) approximately follows an exponential distribution. c, Relative frequency of occurrence (frequency of the most repeated word = 1) of the most 
repeated words (word derivations merged into one form; common words and names of disciplines not considered) that appeared in titles of publications from 
the indicated journals in the past ten years (or if not available, since the journal’s launch). Words are ranked by decreasing frequency. The inset shows a log–log 
plot of the number of occurrences in Nature Materials titles (N) of the 222 words featured on the cover of this issue1.
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The peer-review process



You can appeal decisions

Provide additional information and/or arguments. 

Avoid 'celebrity endorsements'. 

After review, discern whether rejection has been primarily on 
technical or editorial grounds. 

It is fair to ask the editor's opinion about suitability for other 
Nature journals.



Fair success rates

Nature Materials editorial, October 2015



Editorial independence

It is difficult to get a man
to understand something,
when his salary depends

upon his not understanding it.
Upton Sinclair



There is so much to read. 

In a competitive, crowded world, attention span is brief. 

Most journals publish ‘Supplementary Information’. 

What matters the most to many is the story.

Why only a few pages?



Your papers should be...
Clear, always. 

Concise, almost always. 

The degree of conciseness depends on the type of content 
and intended audience. 

With context, always. 

The amount and generality of the context depends on the 
intended audience.



How to write a paper clearly, 
concisely and with apt context?

Practice 

Practice 

(Deliberate) practice



What does practice mean?

Read 

Write 

Rewrite 

Edit 

Get it edited

A lot!

First, think about the story



Writing tips: structure
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Writing tips: structure

Use the introduction mostly for context: introduce the argument 
and set the background. 

Use sketches and diagrams for complex ideas or methods. 

Put related plots in the same figure. 

Avoid paraphrasing previous text in the conclusions. 

Add a few sentences of outlook (implications of the work) and use 
the conditional form (may, could, possibly,...).



Avoid using use ‘new’, ‘novel’, ‘for the first time’. 

Write mostly in active voice. 

Long sentences are OK if properly punctuated. 

Use connectors (however, whereas, on the other hand,...). 

Each paragraph should contain a single general idea.

The passive voice 
should not be overused.

Writing tips: style



Explain ideas in logical order (causal, temporal, importance,...). 

Occasional simple analogies are helpful. 

Do not confuse evidence, assumption and opinion. 

Avoid overusing the possessive case. 

A good first sentence helps.

Writing tips: style



Writing tips: figures
Scale axes appropriately (avoid large empty spaces). 

Consider adding secondary data as insets. 

Use legends only when helpful. 

Colours, symbols and line styles should have meaning. 

Define everything that is not obvious in the figure caption. 

Make all plots homogeneous and consistent.



Different presentations of the same dataset can suggest 
different interpretations. 

Individual data points (in addition to error bars and other 
statistical information) should be graphed for small samples 
and for bar graphs. 

Data presentation should not be an afterthought; the visuals 
affect how the story is told and perceived.

Nat. Biomed. Eng. 1, 0079 (2017)



Editing tips
Make paragraphs and individual sentences compact. 

Ensure factual correctness. 

Remove empty words (very, quite, somewhat, rather,...). 

Get rid of overstatements and apologies. 

Connect contiguous sentences. 

Make sure that text flows (try reading it aloud).

This is rather quite true.

This significant finding... 
Unfortunately, we do not 
have access to...



Avoid excessive jargon. 

Use acronyms sparingly. 

Simplify sentences. 

Remove ambiguities. 

Define uncommon terms.

It is possible that the 
conclusions were mistaken.

Editing tips



Avoid sensationalism, shaky evidence, neglect of relevant 
information, and insufficient accuracy or clarity. 

Assume that overstatements and inaccuracies always sneak 
in, and therefore to purposely look for them. 

Ask co-authors or informed colleagues to double-check 
graphs, schematics, tables and prose. 

When evidence is preliminary or at the proof-of-concept level, 
state so and discuss possible limitations and how they could 
be overcome.

Avoid hype

Nat. Biomed. Eng. 1, 771 (2017)



Avoid sensationalism, shaky evidence, neglect of relevant 
information, and insufficient accuracy or clarity. 

Assume that overstatements and inaccuracies always sneak 
in, and therefore to purposely look for them. 

Ask co-authors or informed colleagues to double-check 
graphs, schematics, tables and prose. 

When evidence is preliminary or at the proof-of-concept level, 
state so and discuss possible limitations and how they could 
be overcome.

Avoid hype



If a study is designed to test safety, feasibility, improved 
outcome or patient benefit, make this clear and discuss any 
caveats. 

When reporting on findings in fields that are prone to be 
hyped in the media (such as cancer immunotherapy, genome 
editing and precision medicine), be especially mindful of 
discussing any caveats, such as side effects, risks and costs. 

A case study is not solid proof that the therapy, diagnostic 
method or device works. A mechanism associated with a 
phenomenon doesn’t necessarily explain it.

Avoid hype



Raw data alone does not make a story. Neither does a 
rigorous yet plain description of the data. 

Experts also appreciate a narrative that exposes the 
background and rationale of the work, as well as its broad 
relevance and implications. 

Many scientists and the public consider that scientific papers 
should be presented in a wholly objective and dry form. This is 
bad advice.

Storytelling in research

Nat. Biomed. Eng. 2, 53 (2018)



An engaging narrative that explains the findings, provides 
context and assists interpretation while avoiding hype can 
greatly enhance the reach of the work. 

Research is a human endeavour, and hence the 
communication of research findings shouldn't exclude the 
researchers' motivations, analysis and vision. 

The communication of research findings, in both written and 
oral forms, would benefit from concepts used in 
cinematographic storytelling.

Storytelling in research



The outline of a paper can be the analogue of the storyboard 
in film-making. 

Composition and framing can also be applied, both to figures 
and to the text. 

Applying the concepts of camera motion and lighting to 
narrative can help the writer or speaker transition between 
related results and discussion. 

As an author, you are the director of your own research story. 
Make it engaging.

Storytelling in research









Avoid hype. 

Repeating the abstract is useless. 

Explain the main findings, avoiding peripheral circumstances. 

It should be clear, concise, and provide context.

Cover letters
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