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ABSTRACT
With an increased number of questionnaire-based knowledge, attitude, practice and other types of
studies, there is a need to perform evidence-based research in such designs as well. The systematic
reviews (SR) and meta-analyses (MA) of the questionnaire-based studies are difficult to conduct and
summarise due to the wide variations in the questions included in each of them. The presentation of
these reviews often leads to ambiguous conclusions, and meta-analysis is not possible due to wide
heterogeneity. This paper aims to highlight a method known as the ‘Knowledge-Attitude-Practice’ or
‘KAP’ Heat Map, which was developed and validated for the effective presentation of the outcomes of
varied questionnaires in systematic reviews.
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Introduction

Systematic reviews (SR) and meta-analyses (MA) are regarded
as the highest level of evidence and aim to summarise the
outcomes of primary research studies on the backdrop of

their risk of bias and heterogeneity [1]. Originally devised to
improve the clarity of a clinician’s judgement towards an
intervention, the SRs have evolved to include almost every
domain of clinical research [1]. As a result, the most popular

resource serving as the best practise guideline for SRs con-
tinues to be the Cochrane Collaboration Handbook [2]. The
diversification of this field has led to the development of rec-
ommendations for conducting and assessing the risk of bias

in non-randomised interventional studies, observational
cohort and case-control studies, and even animal and in-vitro
experiments [3].

Since the studies often have variability in study designs
and questionnaires, conducting systematic reviews is chal-
lenging [4]. It is difficult to arrive at a conclusion, when ques-

tionnaires having different numbers of questions with
variations in the phrasing have been used [4–6]. We also
faced similar problems when our team started working on
three systematic reviews assessing the global status of know-

ledge regarding prevention and emergency management of
traumatic dental injuries among its stakeholders [7–9]. This
short communication aims to highlight a method known as
the ‘Knowledge-Attitude-Practice’ or ‘KAP’ Heat Map, which

we developed and validated for the effective presentation
and analysis of the outcomes of varied questionnaires in SRs.

The KAP heat map background work

After conducting the different steps of a systematic review
according to the best practices of the evidence based medi-
cine [2,10], the extracted data has to be tabulated to identify
the questions in each questionnaire (Figure 1). They were
recorded in separate columns along with the responses of
the participants. Since we were trying to assess the know-
ledge of the stake holders, the percentage of the study sub-
jects who replied in affirmation/gave the desirable response
was also recorded for each question [7–9]. For the questions
with multiple responses, all the answers can be recorded for
each study. Once the data extraction has been completed
and approved by the reviewers, the rows representing the
author and year, along with the questions, are copied to
another sheet, which now serves as a visual-map. This pri-
mary visual-map had 105 [7], 98 [8], and 76 [9] columns in
three of our projects. The process of development of the
questionnaires starts with thorough literature search and
identifying the hypotheses. In many cases, questions in dif-
ferent studies address the same issues but with different
phrasing. Such questions were considered to have the same
‘question stem’. This was decided by consensus amongst an
expert committee. The results of questions in different stud-
ies, but considered to have the same question stem, could
then be combined in the KAP heat map. The last row of the
visual map can be used to record the number of studies that
include a question-stem (Figure 1). In our work, the three
question matrices had 68 [7], 53 [8], and 42 [9] columns.

It is further important to decide the questions to be
included in the ‘KAP Heat Map’. The expert group decided
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that the question-stems common to more than 25% of the
included studies or a minimum of three studies (whichever
was more) could be compared and form the basis of the
presentation. In our work, this resulted in 20 [7], 6 [8], and 6
[9] columns.

The KAP heat map

The KAP Heat Map has been named because of the multiple
colours that depict the knowledge level and resemble the
‘heat maps’ used to illustrate ‘gene expression’ in molecular
genetics. The visual map of MS Excel can be used to create a
table in the MS PowerPoint software (Table 1). The rows and
columns remain unchanged, while the width of a column can
be adjusted to represent the number of studies that include a
question stem. In our work, a constant of 1.5mm was used to
determine the column width for each stem [7–9]. Hence, the
inclusion of a stem in three studies was represented by a col-
umn width of 4.5mm. The colour codes were devised to
depict non representation (blue), <25% correct/desirable
responses (cream-shade), 25–50% (lemon-yellow shade),
51–75% (dark-yellow) and >75% (red). For the clarity of the
presentations, the exact value of the responses was also men-
tioned in the coloured tiles (Figure 2) [7–9]. The questions
with more than one response or piece of data can be pre-
sented by using a separate heat map without colours [11].

KAP-heat map in data presentation

The interpretation of this visual graphic is interesting. The
presence of a large number of blue-coloured tiles represents

variability in question stems and a lack of the desired over-
lap of questions in the primary studies. This latter character-
istic is also illustrated by the narrow columns of the map.
The visible appreciation of red colour in the majority of the
tiles reflects adequate responses/knowledge in the majority
of the participants, while a large number of cream and
lemon-yellow shades reflect poor/low levels. The KAP heat
map can assist with the data presentation of a systematic
review. A reviewer can use this graphic to explain the
responses and later summarise the overall interpretation
[7–9]. The heat map does not take into account the risk of
bias in the primary studies, so the same can be discussed
while describing its findings.

Discussion

The COVID-19 pandemic saw a considerable increase in the
number of questionnaire-based studies being conducted and
published. Perception, quality of life, and awareness studies
play an important role in influencing health policies towards
a domain of health sciences [5]. With a greater number of
such studies in diverse areas, epidemiologists, community
medicine experts, and policy makers will seek an evidence-
based summary of the conclusions for a better understand-
ing of the problems. Descriptive methods such as the KAP
Heat Map can simplify the complexities of summing up mul-
tiple numbers of questionnaires [8]. This graphic has been
developed according to the principles of qualitative research,
establishing content validation and face validation. Content
validity assesses whether a test is representative of all
aspects of the issue under investigation. Face validity
assesses whether a question subjectively addresses the issue

Figure 1. The flowchart describing the different stages of creation of KAP Heat Map.
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under investigation. Its efficacy has been proven in four proj-
ects till date where the data presentation could be per-
formed concisely [7–9,11]. A visual evidence-map such as
this follows a systematic approach to illustrate an issue,
theme, or question [12]. They present the gaps in research
and guide the researchers towards a more focussed, high-
quality approach [12]. However, such maps were never used
in EBM till 2002 and still lack scrutiny, reliability, and valid-
ation [12]. Miake-Lye et al. stressed the ambiguity in the way
these visual evidence maps are reported [13]. Another limita-
tion of this approach is the requirement for regular updates
[12,13]. The KAP heat map is not a substitute for formal
meta-analysis, which requires homogeneity, but is a useful
way of graphically presenting the results of studies included
in a systematic review. It also needs to be evaluated by
reviewers and EBM experts in diverse fields of health

research. This was the reason our group envisaged writing
this paper for a wider audience, beyond our specialty, so
that a greater number of researchers would become aware
of this strategy and use it in their domains.

Conclusion

The KAP Heat Map can be an effective way of combining the
questions-stems reported in the diverse questionnaires of
the primary studies and presenting them graphically in the
systematic reviews of the questionnaire-based studies. It can
further aid in the data presentation in the reviews.
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Table 1. The draft table for recording the questionnaire characteristics.

Author Year

Type
of

assessment Distribution Language Source

Number
of

questions

Type
of

questions
Validity of

questionnaire
Reliability of
questionnaire

[Author 1]Citation XXXX Knowledge Telephonic XXXXX1 Not Mentioned XX Objective Content Validity
by expert
opinion, Pilot
testing and
Language
validation

Internal consistency
using Cronbach’s
alpha and Test-
retest reliability
using the Kappa
coefficient

[Author 2]Citation XXXX Knowledge
-Attitude

Not Mentioned English and
XXXXX1

Self-Designed XX1 Objective and
Subjective

Content Validity
by expert
opinion, Pilot
testing and
Language
validation

Internal consistency
using
Cronbach’s alpha

[Author 3]Citation XXXX Knowledge
-Practice

Interview XXXXX2 Not Mentioned XX2 Objective Content Validity Internal consistency
using
Cronbach’s alpha

[Author 4]Citation XXXX Knowledge
-Attitude
-Practice

E-mail/
electronic

XXXXX3 Previous Study
with citation

XX3 Objective Not Mentioned Not Mentioned

Figure 2. The KAP Heat Map and its features.
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