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A step by step tutorial for putting together a minimalistic
evidence map and interpret the data

Arindam Basu1

1University of Canterbury

September 12, 2020

What is an evidence map and how does it differ from an systematic review?

Evidence on the effectiveness or prevalence of a health condition or an environmental exposure and health
outcome can be presented in many different ways. In those situations where primary studies are available, it
is possible to conduct evidence synthesis using the primary studies based on systematic reviews and meta-
analyses. In systematic reviews, such syntheses follow the steps of framing an answerable question using
the population under consideration, the specific intervention or the exposure, the comparison groups, and
the specific outcomes. Beyond identifying the studies and a narrative summary of the key findings, no
specific summary statistic of the findings from the primary studies is presented (Khan et al., 2003). In a
meta-analysis, on the other hand, in addition to narrative summaries, findings from the primary studies are
combined to produce summary estimates; besides, in a meta analysis a formal statistical examination of
the biases involved in selecting only those studies that were large in size and had positive outcomes is also
conducted – this is referred to as “publication bias”. Further, a meta analysis provides an opportunity to
examine how the findings would differ or examination of the relationships between different entities in the
analyses, referred to as sensitivity analyses or meta-regression (Deeks et al., 2019). In meta-analysis and
systematic review, the analyst aims to collect and process the primary sources and then critically appraise the
body of the literature to identify biases in the conduct of the study or whether a cause and effect association
can be justified based on the nature of the studies, and also attempts to conduct a narrative or a statistical
summary of the key findings.

Sometimes this is not necessarily the aim of the research, in particular when information about an exposure
and an outcome is emerging on a particular topic. In those circumstances, the strategy is to identify what
literature are available out there without necessarily conducting either a full critical appraisal of the body of
the literature, or statistically summarising the findings. The goal in these situations is to identify the body
of evidence that has accrued and the populations studied, the interventions or the exposures assessed, the
comparison groups studied, and the key outcomes. In addition, analysts may also be interested to study the
data sources, and other details that are not necessarily the main aims of a formal systematic review. Here,
rather the aim is to “map” the “landscape” of the research. This is where an “evidence map” or “evidence
gap map” is useful, as these information are useful for the analyst or the researcher to identify “what is out
there” and what gaps in the available evidence exists.

Hence an evidence map is about laying the “landscape” of what evidence exists about a research question and
they provide a visual overview of existing evidence. A World Bank document on evidence gap maps states
that the idea is to conduct a visual summary of the evidence. In the context of environmental health, defining
evidence maps, the journal “Environmental Evidence” states,

Systematic Maps are overviews of the distribution and abundance of evidence in relation to
multifaceted elements of a broad question of policy or management relevance. The process and
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rigour of the mapping exercise is the same as for systematic review except that no evidence
synthesis is attempted to seek an answer to the question.

For example, suppose you are interested to find out what recent evidence exists in terms of heart disease
risks of exposure to ambient air pollution in the studies published in the past one year, but you do not want
to critically appraise each article or formally synthesise the literature, you can construct an evidence map
about how many studies on heart health effects of air pollution were reported in the scholarly literature
databases since first January of 2019 (and up to a certain date of your choice, say 31st December 2019),
in order to understand the landscape of the current research and then on the basis of your findings, you
could construct a visual overview of these topics. These might include for example, how many studies were
published on the relationship between ambient air quality and exposure to particulate pollution and people
suffering from heart attacks (acute myocardial infarction), how many studies investigated the association
between long term exposure to air pollution and ischaemic heart disease. You would then construct the
maps of these various considerations and would be able to obtain a snapshot of the research and policy
landscape. What you would not do would be to summarise the results of these studies. That would be the
objective of a scoping review rather than an evidence map (Munn et al., 2018). So in summary:

• An evidence map is a “map” like structure
• It uses some principles of systematic review
• It provides a list of articles and resources
• It provides a visual summary in the form of tables and graphs as to what evidence are available on a

particular topic
• There is no data analysis or narrative summary of the findings involved unlike that of a scoping review
• There may be some quality appraisal, but it is not the main purpose of an evidence map unlike that

of systematic review or meta-analysis.

In this tutorial, I’d like to present the steps of a rapid evidence map construction. For full details and more
detailed work, please review the list of citations and references I have included at the end of this document.
Here, we will aim to construct a rapid and “miniaturised” evidence map on an environmental topic. Using the
skills of searching literature and some data analyses such as using a spreadsheet or an open source statistical
tool such as R or Python, you can construct a visual or knowledge map or evidence map.

Steps of constructing an evidence map

Step 1: Frame a PECO or PICO (population, exposure or intervention, compar-
ison group, outcomes) formatted question

This is the first step. Develop a question based on the four criteria:

P: represents population or people.

Who are the human beings or which population will benefit from this question? For example, if you are
interested in learning about what evidence exists that exposure to air pollution is associated with increased
heart disease risks among elderly, then the population should reflect elderly (those above 65 years old). You
can further narrow down the population to mean certain ethnicity (Whites or Maori in New Zealand), or
only men or only women, or restrict the age band to above 65 years and below 85 years to exclude the old
olds, or those who live in cities and towns and not in villages and so on.

E or I: If you are studying the effects of interventions, then the preferred entity would be
interventions, otherwise E.

Suppose you want to study the effectiveness of improved stoves on respiratory illnesses as improved stoves
are known to reduce indoor air pollution (Smith et al., 2007). Besides, you know that indoor air pollution
is a risk factor for heart disease (Fatmi & Coggon, 2016). In that situation, you will use an “intervention”.

2
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Alternatively, you can also use E or exposure, if all you are interested in studying what are the heart health
risks of those who are exposed to air pollution.

Comparator or comparison group or C:

The comparison group will be in comparison with the exposure. So, if you are studying exposure to air
pollution and heart disease among elderly people, then your comparison group will be elderly people who
are either NOT exposed to air pollution at all, or if that is not possible to lesser extent of air pollution (this
is perhaps more realistic). If you are studying effectiveness of improved stoves as intervention and reduced
heart disease risk in the elderly, then improved stoves is the intervention whose effect you want to study.
Your comparison group will be those who do not use improved stoves in the household.

O is for outcomes

After you have defined P, E or I, and C, define the outcomes that you want to study. For example, in our
case we want to study what evidence exists in the literature since 2019 about the excess heart disease risk
among people who are exposed to air pollution? Outcome for us can be defined in terms of heart disease risk
or death from heart disease. This might include acute myocardial infarction (also abbreviated as AMI, or
known as heart attack or stroke), or hospital admission with AMI. We have mentioned this as “heart disease”.
However, the more precise you can be in defining the outcome, the more focused will be your review.

Once you have settled on the P, E or I, C, and O, it is time for you to put them together in the form of
a table and a question. The question is referred to as PICO (or PECO) question. You accompany this
question by developing a table (Table 1). To give you an example, we have put together a question and a
table for our evidence map of all studies on air pollution and heart disease published since 2019.

Here is the PICO formatted question

"Compared with those with lower levels of exposure to air pollutants, those who are
exposed to higher levels of air pollution, what is the risk of heart disease among
older adults?"

Here is the accompanying table:

Person Elderly people above 65 years, both sex, all ethnicity
Exposure High index of air pollution

Comparator Lower index of air pollution
Outcome Heart disease any type (acute myocardial infarction, chronic heart disease, others)

Table 1: PICO criteria

After you set up this table, set up some more criteria that will help you to narrow down your search and
retrieval of literature that you will use for your evidence map. For example, in our study we have decided
that we will include only the following:

• All studied published since 2019
• Every study must only be published in English language or an English translation must be available
• All studies must be peer reviewed and standard publications (this means we will exclude letters to the

editor, editorials, popular non-peer reviewed magazine articles, books, book chapter, monographs that
are not primary studies, etc).

• All studies must be freely available in full text format

You can create further restrictions or you can relax restrictions as the case may be. The less restrictions you
will have , the more wide you can cast your “net” for fishing articles, and the more number of articles and
primary sources you will use.

3
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Step 2: Search literature

After you complete the first step of framing a pico formatted question, you will need to formulate search
terms. The search terms can be framed in plain English, and you will also need to access the Pubmed MeSH
vocabulary (link: https://www.ncbi.nlm.nih.gov/mesh) to identify what might be correct term to search.
The search terms can be anywhere in the following areas of a paper or a monograph or a research report:

• Terms can be found in the title, abstract, or text body
• Terms can be combined using a logic referred to as Boolean logic (if you do not know what is meant by

Boolean logic, make sure to read this article: https://www.lotame.com/what-is-boolean-logic/)
• You will need to use synonyms of the terms. For example, instead of heart disease, you can use “acute

myocardial infarction”, or “AMI”, or cardiac illness and other terms. It is a good idea to spend time to
identify the various synonyms that you are likely to come across.

After you set up the terms, think of which databases you will search. If you are working with environmental
health related data sets, I recommend you search at least:

• Google Scholar:
• Pubmed/Medline
• University Library (University of Canterbury Library databases for example)
• Microsoft Academic
• Agricola
• Web of Science
• Other databases that are relevant to your discipline
• Campbell Collaboration database
• Cochrane Collaboration database

For example, for our study, we used the following search terms and we only searched Google Scholar. But
in your case, you may want to search more than one database and want to include more search terms in
various combinations. Note that the boolean operators “AND”, “NOT”, and “OR” when they are used, are
used in capital letters or upper case letters.

These are our search terms

“air pollution” OR “criteria pollutants” OR “PM*”

AND “heart disease” OR “acute myocardial infarction” OR chronic heart disease"

Step 3: Read the abstract and select studies for reviewusing the ROSES form

Once you have obtained a set of titles and abstracts based on your literature database search, read the titles
and abstracts of every study one by one. When you do so, read them with your inclusion and exclusion list
in hand. Exclude the studies one by one if they do not meet the criteria of focusing on the topic of your
interest, or if they have wrong population, of if they have wrong intervention or exposure, and so on. Make
a note of how many studies you originally selected and how many studies you ended up in your data set that
you will analyse.

When you have identified the studies, download or obtain their full texts and read the full texts of the papers.
Then, read their reference lists and identify any potential study that will be useful. Obtain the title and
abstract of that study and check if that paper can be included. If so, then obtain the full text and read.
This is an iterative process, and as you do so, keep a tally of how many studies you started with, how many
studies were rejected based on the various grounds of rejection, and how many you finally ended up with.
For environmental health, use the ROSES (Reporting Standard for Systematic Evidence Synthesis) Protocol
(URL: https://www.roses-reporting.com/systematic-review-protocols) . Download the spreadsheet
from the above site and fill in the ROSES checklist and the flowchart maker.

4
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In our study, we did not exactly follow this sequence as we identified 10 studies published since 2019 and we
decided to use all of them. We also did not read the reference lists of all the studies, and hence we did not
exactly follow the process we outlined above.

Step 4: Create a data extraction form

Once you have settled on the exact number of studies, create a data extraction form. You can use a spread-
sheet for this purpose, typically something like an Excel spreadsheet or a Google Sheets. The spreadsheet
or the sheets app will enable you to create forms that you can distribute to research students or others such
as you colleagues to enter data there. Or you can directly use a spreadsheet to enter data.

What elements will go into the form is subjective but below we recommend a minimum set of variables that
must go into the form.

For this project we have the following items to be extracted from each study:

• study_id: based on the study outcome, last name of the first author, and the year
• author: name the first or corresponding author
• outcome: specify the outcome studied
• population: specify what population was studied
• exposure: specify and describe the particular exposure studied
• comparison group: what was compared with respect to the exposure (the comparator must be de-

scribed with respect to the exposure variable)
• year of the study: specify which year the study was completed
• finding: summary finding (one word)
• study design: what epidemiological study design was used to study the association between exposure

to air pollution and heart disease

After this step, we obtained the following spreadsheet

5



P
os

te
d

on
A

ut
ho

re
a

12
Se

p
20

20
|T

he
co

py
ri

gh
t

ho
ld

er
is

th
e

au
th

or
/f

un
de

r.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

us
e

w
it

ho
ut

pe
rm

is
si

on
.

|h
tt

ps
:/

/d
oi

.o
rg

/1
0.

22
54

1/
au

.1
59

98
69

12
.2

24
92

98
9

|T
hi

s
a

pr
ep

ri
nt

an
d

ha
s

no
t

be
en

pe
er

re
vi

ew
ed

.
D

at
a

m
ay

be
pr

el
im

in
ar

y.

study_-
id

au-
thor

outcome popula-
tion

exposure com-
pari-
son

year finding design eth-
nic-
ity

warb_-
hrv_-
2019

war-
bur-
ton

heart rate
variability

Unde-
fined,
those
with
CAD

particu-
late air
pollution

vari-
ous
de-
grees

2019 heart
rate
vari-
ability

SR mis-
cel-
la-
neous

wang_-
los_-
2019

wang length of
stay

those
with ihd

criteria
pollutants

high
ver-
sus
low

2020 length
of stay

poisson
regression

china

kon-
duraka_-
adm_-
2019

kon-
duracka

admissions those
with MI

criteria
pollutants

high
ver-
sus
low

2019 admis-
sions

time series
regression with
poisson model

poland

bai_-
ami_-
2019

bai ami general
members

criteria
pollutants

high
vs
low

2019 ami in-
cidence

cox ph canada

bassig_-
ihd_-
2020

bassig ihd women indoor air
pollution
from coal

smoke-
less
coal

2019 ihd in-
cidence

cox ph china

ljung-
man_-
ihd_-
2019

ljung-
man

ihd general
members

PM10,
PM2.5,
BC

high
vs
low

2019 ihd
risk

cox ph swe-
den

zheng_-
ami_-
2020

zheng ami
admission

general
members

criteria
pollutants

high
vs
low

2020 ami
admis-
sion

poisson
regression

china

liu_-
ashd_-
2019

liu atheroscle-
rotic heart
disease
deaths

those
with ashd

criteria
pollutants

high
vs
low

2017 deaths
due to
ashd

GAM time
series

china

ho_-
ami_-
2019

ho ami
incidence

general
members

criteria
pollutants

high
vs
low

2015 ami in-
cidence

case crossover
study with
poisson

regression

sin-
ga-
pore

Table 2: Evidence map: master data

Step 5: Analyse the spreadsheet to identify various summary patterns

Steps 1 through 4 will provide you with a comprehensive, possibly large spreadsheet. You are now prepared
to look in details into the nature and characteristics of the studies that you have included in your evidence
map. In this step, you will summarise the characteristics of the papers you obtain.

You can do this using the spreadsheet or you can export the spreadsheet into a comma separated value file
(CSV file), then import the spreadsheet into a statistical data analysis package and you will create tables,
and charts to examine different aspect of the evidence that you have gathered. Here is a brief but incomplete
list of the tables and graphs you will generate:

• A basic tabulation of the important variables (see Figure 1)

6
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• Cross tabulation of important variables (Figure 2 and Figure 3)
• Different types of plots (Figure 4) of variables: this could be in the form of histograms, barplots, and

plots of categorical variables.

Figure 1: Distribution of the studies by types of data analysis

Figure 2: Cross-tabulation of population by ethnicity of the studies conducted

7
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Figure 3: Cross-tabulation of findings with ethnicity

Some simple two way plots are also possible (in this case, we have sparse data to work with but in most
cases there are plenty of data where such plotting is possible):

8
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Figure 4: Plot of population with ethnicity

Structure of writing up the evidence map

Once you have generated the plots and tables, and charts, it is time to write the results. In the results
section, write the distribution of the different types of studies that you have seen, and the results. Then
identify and comment on the pattern of the evidence that you get to see. Finally, comment on the limitations
and advantages of your evidence map.

For example, in our study, we see that most studies used Cox Proportional Hazards modelling to study the
incidence of different types of heart disease in response to exposure to air pollution. Cox Proportional Hazards
is a modelling strategy where “time to event” or hazard of events are analysed. These are useful analytical
strategy for prospective and retrospective cohort studies and where events (such as hospital admissions or
heart disease incidences) are reported (Thomas & Reyes, 2014). We also see majority of the studies came out
of Chinese population (Figure 4) . A shortcoming of this rapid evidence map is that it is not comprehensive
enough to provide a detailed break up of the different kinds of studies on air pollution and heart disease
published throughout the world as it relied on only one source and was too restrictive. So while it may be
useful for a short demonstration, it is neither comprehensive nor be useful to provide a detailed picture of
the nature of evidence on the association between air quality and heart disease. A detailed ROSES map was
also not provided.

9
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Further reading

So, this was a short introduction to how to conduct an evidence map. We recommend you learn more about
these in the following pages:

Systematic map at Environmental Evidence Site: https://environmentalevidencejournal.
biomedcentral.com/submission-guidelines/preparing-your-manuscript/systematic-map provides
detailed instructions on how to create evidence maps for publications

James and Haddaway (2016) provide a detailed methodology of writing a systematic map (James et al.,
2016)

GEMS or the Global Evidence Mapping Initiative provides more detailed examples (Bragge et al., 2011)
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