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Abstract
Introduction and objectives. Considering the complexity of medical discourse, the enormous amount of information, 
including fake news, it becomes increasingly challenging to develop health literacy among the general population and to 
ensure efficient communication of scientific findings on the effects of health interventions to various types of recipients. 
We aimed to gain an in-depth understanding of how the various types of audiences perceive various formats for presenting 
data from Cochrane systematic reviews (SRs).   
Material and methods. We conducted focus group interviews with university employees, students, pharmacists, patients, 
caregivers, physicians, and nurses. Participants were presented with the following information formats: plain language 
summary (PLS), an audio record of the PLS, summary of findings table, vlogshot, blogshot, infographic, press release, comic 
drawing, and scientific abstract. During a moderated discussion, participants were encouraged to share their opinions about 
usefulness of the formats and their strengths and weaknesses. The interviews were video recorded, transcribed, and coded. 
To identify the patterns of preferences, the method of constant comparison and visual display techniques were used.   
Results. The analysis revealed the various preferences regarding the presentation of health information. The following 
characteristics of the information emerged as the most important: trustworthiness, practical application, comprehensibility, 
information structure, graphical means used, clarity, individual reactions and interpretations.  
Conclusions. Our study revealed several key factors that are considered by recipients when evaluating the various 
information formats. These include the way the information is presented, the perceived quality of the underlying studies, 
and individual benefits.
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1. INTRODUCTION AND OBJECTIVES

According to the concept of “knowledge society” [1], results 
from scientific research should be taken out of academia to 
inform policy, economics, as well as people’s daily life choices 
by providing understandable and credible information. 
Considering the enormous body of research in the field 
of health interventions providing ambiguous findings, 
systematic reviews (SRs) have been developed to answer 
a specific research question by collating evidence from 
existing studies. The use of high-quality SRs is promoted by 
Cochrane, an international organization aimed at supporting 
the development of evidence-based guidelines and policies 
to help guide institutional and individual decisions about 
health and social care [2].

The global health crisis of the coronavirus disease 
(COVID-19) pandemic has revealed the significance of 
effective communication between the scientific world and a 
lay audience [3–5]. The resultant infodemic, conceptualized 
as an overabundance of information causing confusion when 
searching for trustworthy sources and reliable guidance, has 
spread via digital and physical information systems like a 
virus itself [6]. The increased acceleration of antiscientific 
movements, mistrust of official information, and circulation 
of fake news observed in recent years have made the flow 
of information on health even more demanding [7]. To 
face those challenges, it is crucial to develop participatory 
attitudes in the academic community as well as to acquire 
competences to engage with the public [8]. In those contexts, 
knowledge translation, defined by Cochrane as the process 
of supporting the use of health evidence from trusted high-
quality SRs by those who need it to make health decisions 
(https://community.cochrane.org/review-production/
knowledge-translation), has been receiving more interest 
among scholars. As a consequence, several formats for the 
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dissemination of findings from SRs have been developed 
[9, 10].

So far, the quality of the information formats on health 
interventions has been analyzed either by assessing the 
objectified characteristics of the information (i.e. its 
conclusiveness, readability) or by studying recipients’ perception 
of the information or recipients’ level of acquired knowledge. 
One of the study representing the former approach revealed 
that from over 4000 plain language summaries (PLS) published 
in English language between 1995 to 2019, 80% did not convey 
any conclusive message. Moreover, typically a recipient of the 
analyzed PLSs would need 15 years of general education to 
read the presented information with ease [11].

When applying the latter approach, investigators tended 
to focus on exploring the consumer audience’s preferences 
regarding single formats, such as plain language summary 
(PLS) in a study by Glenton et al. [12] or summary of findings 
(SoF) tables in studies by Rosenbaum et al. [10] and Matas 
et al [13], or compared the perception a few formats, such as 
in the studies by Buljan et al [14]. Moreover, most of them 
addressed either nonspecific [12] or professional audience 
[10]. The most recent studies investigated the preferences 
of medical students and patients [15–17]. They revealed 
the advantages of using the studied dissemination tools, 
slight differences between formats [14–17], as well as several 
difficulties in guiding evidence-informed decisions [18].

This study aimed to describe how diverse types of 
audiences perceive the available formats of evidence-based 
information about health interventions as well as to explore 
their individual preferences as to which format of presenting 
SR findings is the most optimal.

2. MATERIAL AND METHODS

2.1. Study design
We approached the research problem guided by the 
interpretivist paradigm that sought to understand individual 
perceptions and experiences [19]. We applied focus group 
interviews (FGI) with different audiences to gain insight into 
their preferences concerning various information formats 
[20]. The study was conducted in two phases. In Phase 1, a 
pilot focus group interview with university employees was 
conducted to test an interview guide, adjust the number 
of the formats discussed, and hone the set of stimulating 
materials. Based on the adjusted tool (Appendix A) and 
materials, in Phase 2, a qualitative researcher with experience 
in interviewing and group moderation working in the field 
of medical sociology (AP-D) conducted the subsequent four 
interviews. During the pilot study, another researcher (JZ) 
observed the group discussion through one way mirrors 
and discussed her notes with the moderator afterwards. The 
interviews were held either at university venues, such as an 
FGI studio, or in discussion spaces proposed by informants 
(e.g., a conference room of a patient association). During 
the interviews, four to six of the following eight formats for 
disseminating SR findings were discussed: abstract, PLS, 
infographics, comic drawing, SoF table, an audio record of 
PLS, blogshot, and vlogshot. The combination of the formats 
was determined by the type of participants. Lay participants 
(students, patients, and caregivers) were presented with fewer 
formats than medical professionals (nurses, physicians, and 
pharmacists). Formats were distributed using a random 

order (Table 1). All formats presented during the interviews 
were based on Cochrane SRs. Six formats were developed by 
Cochrane and were translated by Cochrane Poland, while 
two formats (i.e., the audio record of PLS and comic drawing) 
were originally created by the members of Cochrane Poland. 
Each format was based on an SR addressing a different health 
intervention (Appendix B, Appendix C, Appendix D).

2.2. Recruitment strategy
Except for the pilot sample, we divided participants into 
homogenous medical professional and nonprofessional 
(lay) groups to prevent potential divisions and the risk of 
withdrawal of nonprofessionals, who might be reluctant 
to participate in the same discussion with professionals 
due to differences in the level of knowledge [21]. The pilot 
sample included a mixed audience consisting of university 
employees with and without experience in research on health 
interventions. In Phase 2, we sampled lay participants from 
among: 1) patients and caregivers from a local association 
for individuals affected by a chronic illness; and 2) students 
in their fourth semester of a bachelor program in public 
health. Professional participants were sampled from among 
pharmacists working at pharmacies as well as nurses and 
medical doctors working in a clinical setting.

Study participants were divided into groups of 6 to 8 
individuals. The group size was determined by the specificity 
of study objectives and the type of materials presented to 
participants. We used the snowball technique to sample 
individuals from among the various types of audiences. 
The mode of recruitment differed between participants. 
The invitations to university employees were delivered via 
university e-newsletter, and to students during an academic 
course. Participants from the remaining groups were recruited 
via designated individuals who were asked to distribute the 
invitation in their respective organizations (an association 
of pharmacists, a regional hospital, and a local association 
for individuals affected by a chronic illness). The two first 
groups had known the interviewer prior to the study from the 
academic context, while the latter encountered her first time 
during the interviews. We made efforts to ensure heterogeneity 
of the groups in terms of gender as well as experience in using 
findings from SRs on medical interventions.

2.3. Interviewing procedure
At the beginning of the interview, participants were informed 
about the study objectives, voluntary participation, as well as 
conditions of confidentiality and written informed consent. 
Next, the moderator presented the information formats one 
by one to participants. While the text formats were printed 
out, the visual and audio formats were played on a projector 
screen and via a speaker, respectively. Participants were given 
time to study the information on their own in silence. Before 
starting a group discussion on each format, participants were 
asked to individually assess in a short survey to what extent 
the information helped them understand the medical problem 
outlined in the material. The usefulness of the information 
was rated using a semantic differential 10-point scale with 
a bipolar adjective “useless” and “useful”. This preliminary 
assessment was used to ensure that individual preferences 
were not influenced by the group effect [22]. Subsequently, the 
moderator encouraged participants to share and discuss their 
individual opinions on the advantages and disadvantages of 
each format. The moderator probed the participants’ opinions 
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and discussed standpoints until reaching the point of data 
saturation. At the end of each interview, the moderator asked 
participants to individually choose the most optimal format, 
and these preferences were collected by open voting.

2.4. Data analysis
All the five interviews were video recorded and transcribed 
verbatim. The transcripts were anonymized and inductively 
coded. The codebook consisted of 42 codes, categorized into 
8 themes during analytical work. To identify the patterns 
of perception and preferences for formats, we applied the 
method of constant comparison and verified similarities 
and differences between the various categories of audience 
and within the categories themselves. We made comparisons 
between formats and within each format as seen by the 
different types of recipients. Moreover, as recommended 
in the literature [23], we applied various visual techniques 
of data display, such as tables and matrices, to identify and 
understand the patterns of preferences within and across 
the groups of recipients. We also conducted a case-oriented 
analysis using the functionality of interview portraits. As 
each code is assigned a separate color during the coding 
process, an interview portrait displays the structure of the 
transcript. A visually represented frequency and sequency of 
the segments coded with the selected codes in each transcript 

help identify the basic tone of an interview. We used this 
analytical tool to learn about the overall perception of the 
formats presented to participants in each group.

The above analytical procedures were conducted iteratively 
and involved several revisions of coding, category themes, 
and pattern description. After each phase we asked for 
participants’ feedback to ensure accuracy of reporting. 
The collected material was analyzed using the MAXQDA 
2018 software [24]. The results of individual assessments 
were averaged. The study was conducted according to the 
guidelines of the Declaration of Helsinki, and approved by 
the Bioethics Committee of Jagiellonian University (decision 
No. 1072.6120.72.2018). Informed consent was obtained from 
all study participants. The findings were the findings were 
reported according to the Consolidated criteria for Reporting 
Qualitative research [25].

3. RESULTS

We conducted five focus group interviews including 33 
participants with various backgrounds (Table 2). Among 
the 13 participants with medical background, only two had 
advanced competencies in conducting SRs. All participants 
lived in a medium-sized or a large city in southern Poland. Of 

Table 1. General and specific perception of the information formats among lay and professional recipients

Categories of information recipients

Patients and caregivers (n=6) Students (n=8) Nurses and physicians (n=6) Pharmacists (n=7)

Order of information formats presented to the study participants

abstract
SoF

infographic
comic book

PLS

infographic
recorded PLS

SoF
comic book

abstract
comic book

SoF
Recorded PLS

infographic
blogshot

abstract
infographic

SoF
PLS

comic book

Proportional comparison of positive (green), negative (red), and ambiguous (yellow) opinions on the presented formats*

The most preferred formats

Final ranking Final ranking Final raking Final raking

PLS
infographics

SoF

infographics
SoF

infographics
vlogshot

SoF

SoF
PLS

infographics

*Each interview transcript was proportionally divided into 1,200 little squares (arranged in 30 rows with 40 squares each). The proportion of the interview fragments reflecting positive, negative, 
and ambiguous opinions on the formats was arranged in the order in which they appeared in the transcript.
Abbreviations: PLS, plain language summary; SoF, summary of findings
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the study participants, 58% were classified as young adults, 
aged 20 to 35 years, while the remaining participants fell into 
the category of middle-aged adults, aged 36 to 59 years. The 
interviews lasted between 60 and 80 minutes.

The analysis helped us understand the complexity of 
individual perception of the various formats of information 
on health interventions in professional and nonprofessional 
groups of recipients. We present our findings by discussing 
the general evaluation of the formats as well as the six 
patterns of information perception that we identified, namely, 
comprehension, structure, clarity of graphical representation, 
applicative character, trustworthiness, and subjective 
reaction and interpretation. Apart from the individual 
opinions, which varied depending on cognitive styles and 
past experiences, we also established group preferences. 
The most preferred formats in each type of the audience are 
listed in Table 1.

3.1. General perception of information formats
The reception of the information presented was rather critical. 
We categorized all opinions about the information formats 
into three groups: positive, negative, and ambiguous. The 
first two categories of feedback covered statements outlining 

Table 2. Characteristics of the audience categories

Study phase Audience category

Phase 1

Mixed audience:

4 technical employees and 2 early career researchers 
5 women, 1 man
2 young adults , 4 middle-aged adults

Phase 2

Lay audience:

1 patient with a chronic illness and 5 family caregivers of a relative 
with a chronic illness 
4 women, 2 men
1 young adults , 5 middle-aged adults
8 students 
8 women
8 young adults

Professional audience:

3 nurses and 3 medical doctors 
6 women
1 young adults, 5 middle-aged adults
1 person with advanced competencies in conducting SRs
7 pharmacists 
4 women, 3 men 
7 young adults 
1 person with advanced competencies in conducting SRs

Table 3. Opinions on the presented formats of information in different types of audiences

Comments  Type of audience

 Patients and caregivers Students Nurses and physicians Pharmacists

SoF

Positive comments •	 a clear division between studies of 
low and high quality makes makes 
it easier to focus 

•	 a clear message
•	 numeric data on the intervention 

effect
•	 enough information to draw 

conclusions on the intervention 
effectiveness 

•	 a clear division between data 
regarding experimental and 
control groups

•	 clear presentation of detailed 
information (e.g., number 
of events, number of 
participants)

•	 esthetic and clear
•	 plenty of information available
•	 precise information can be found 

quickly

•	 comprehensive, useful
•	 covers information on the 

quality of the study
•	 facilitates drawing own 

conclusions
•	 precise information can be 

found quickly
•	 could be used to fight 

misconceptions about health

Negative comments •	 not practical enough
•	 too scientific
•	 interpretation of the data 

presented is demanding
•	 too detailed 
•	 some abbreviations should be 

explained

•	 some abbreviations should be 
explained

•	 the amount of information 
hampers comprehension 

•	 relevant for specialists 
•	 table without vertical lines 

makes it difficult to read

•	 not practical for a practicing 
physician

•	 lacks description of conclusions 
•	 lacks information on the expected 

effect of treatment 
•	 lacks practical information that a 

patient would expect to get

•	 flipping a page to check the key 
is impractical

Infographic

Positive comments •	 clear structure, easy to read
•	 clear outline of pros and cons of 

the intervention
•	 presenting the conclusion right at 

the beginning
•	 relevant for everybody

•	 using tables to present 
numeric data helps imagine 
the differences between 
groups

•	 visually inviting
•	 well-structured
•	 efficient and not tiring
•	 well-explained
•	 a good way to learn about some 

other medical specialties
•	 relevant for patients
•	 a starting point for a conversation 

with a patient

•	 encouraging
•	 repeats conclusions at the end
•	 presentation of data in text 

and in tables helps see the 
difference between groups

•	 relevant for reading in spare 
time

Negative comments •	 information is split between two 
pages

•	 the number of graphical elements 
is tiring and disrupting 

•	 confusing organization of 
columns

•	 too many briefly presented 
issues

•	 lacks information on the 
intervention

•	 too many repetitions of ‘NOT 
FOUND’

•	 not relevant for medical 
professionals

•	 lacks graphical representation of 
the quality of the study

•	 the reader’s attention is 
disrupted by the graphical 
components

•	 division of text into columns is a 
disadvantage

•	 some unclear terms for a lay 
reader

Comic drawing

Positive comments •	 short and clear conclusion •	 a format more relevant for 
advertisement purposes

•	 could be hanged in the 
waiting room

•	 eye-catching 
•	 adequate for the young or patients
•	 the key conclusion is important for 

the reader

•	 generally, a comic book can 
provide a vivid explanation of 
complex medical issues 
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either the entirely advantageous or disadvantageous aspects 
of the formats. For example, one of the lay participants 
was completely satisfied with the manner of outlining the 
information presented in form of PLS:

“I like it [PLS] very much [strong tone]. First of all, I can 
see a conclusion in the first sentence, and therefore I know 
if I am interested in it or not. Very clear conclusions are 
drawn. It is plainly written: “it decreases”. There is precise 
data given, how these tests were done and on whom. This 
article was the first time that I received specific advice on 
how much to take and how. So, it’s all I need to know and 
I like it.” [Patients and caregivers_6: about PLS].

On the other hand, some opinions were entirely negative, 
like the one on comic drawing shared by a pharmacist:

“In my opinion, this [information] is neither useful for 

patients nor for pharmacists. I’m not entirely sure what is 
being shown in these pictures [laughs]. For example, in 
the introduction it says: “We’ve verified Oscillococcinum”, 
but actually this doesn’t mean anything useful. The 
introduction was too long and the conclusions of the study 
are not transparent to the layman and are of little help to 
the pharmacist, because there are no numbers: we do not 
know where, in what group, how long, the dosage, whether 
prophylactically or during illness. It tells us nothing of 
these [underlines the last sentence].” [Pharmacists_4: about 
Comic drawing].

The third category included opinions weighing both pluses 
and minuses. For example, one of the physicians appreciated 
some aspects of the abstract format but others evaluated it 
as hindering its optimal usability:

Comments  Type of audience

 Patients and caregivers Students Nurses and physicians Pharmacists

Negative comments •	 little information provided
•	 the graphical character lowers the 

rank of the research
•	 gives the impression of 

manipulation, advertising 
•	 one-page comic drawing does not 

catch attention
•	 some dialogs in the story could 

improve the reader’s attention
•	 not adapted to people with sight 

impairment

•	 little content
•	 it lacks an introduction
•	 the font is difficult to read
•	 to little information about the 

intervention

•	 not relevant for medical 
professionals

•	 it could be interpreted differently 
depending on where it is 
distributed (e.g., supermarket vs 
medical setting)

•	 imprecise information
•	 unclear findings
•	 fiction does not help explain 

the problem
•	 it might give the impression of 

manipulation

Abstract

Positive comments •	 well-written  •	 practical information for medical 
practice

•	 informative 
•	 inspires further research
•	 for an educational purposes for 

patients

Negative comments •	 lacks some crucial information (e.g. 
about studied groups)

 •	 lacks information about the 
control group

•	 lacks clear structure 
•	 imprecise, lacks explanations
•	 too difficult for patients

•	 lacks a clear structure 
•	 conclusions can be confusing 

for patients
•	 lacks explanation why 

the conclusions are not 
unequivocal

PLS

Positive comments •	 language adjusted to lay readers
•	 clear conclusions
•	 practical information
•	 conclusion stated right at the 

beginning 
•	 references to literature enable 

further search 

  •	 clearly presented information
•	 key information presented 

using the bold font or bullet 
points

•	 useful format to communicate 
with patients and educate them

Negative comments •	 lacking precise information on the 
methodology of the study

  •	 unnecessary journalistic jargon
•	 time-consuming 

Audio record of PLS

Positive comments  •	 well-organized •	 enables multitasking
•	 possibility of replay
•	 could be applied to educate 

patients in waiting rooms

 

Negative comments  •	 lacks graphical representation
•	 not dynamic enough

•	 following a podcast takes more 
time than going through a table 
with data

•	 demanding to follow
•	 a patient listening to it might need 

to discuss it with a doctor

 

Blogshot

Positive comments •	 inspires further search 

Negative comments   •	 confusing drawing
•	 drawing takes most of space
•	 imprecise phrasing

The grey cells indicate the formats that were not discussed during the interviews with the specific audience
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“This information here is for me essential, because I 
learn that more than half of the patients experienced a 
drop in blood pressure following this diet. As a doctor, 
I know what the basis of the Mediterranean diet is and 
so I’m able to tell a patient. But this very text will only 
be understood by medical professionals. A [lay] person 
who gets this text will be scared of the data given at the 
beginning. For me, it is important that the group of patients 
and the comparison group are described. [Unfortunately], 
I don’t have it here. It should be quantified, because they 
show only sick people, not the control group which would 
provide a comparative scale. The conclusion for me is not 
supported by the evidence.” [Medical professionals_6: 
about abstract].

The proportions of opinions in each of the four groups 
in the order of occurrence in the transcripts are presented 
in Table 1. As shown by the case-oriented visual analysis, 
negative comments were generally more common than 
positive and ambiguous feedback. While the proportions 
of differently valued comments were balanced in most of 
the interviews, more negative comments were expressed 
by students. Moreover, the audiences differed regarding 
the most preferred formats, although they all shortlisted 
the infographic and SoF table. In general, most negative 
comments referred to the comic drawing, while the most 
positive feedback was revealed for the infographic. The 
greatest ambiguity was noted for the SoF. The individual 
format assessment confirmed these findings. When 
assessing the formats on the 10-point scale, participants 
independently evaluated the infographic as the most helpful 
in understanding the information about a particular health 
intervention (mean, 7.94), while the comic drawing was rated 
as the least helpful (mean, 3.33). The detailed overview of 
the perceived advantages and disadvantages of each format 
discussed by recipients from the four types of audience is 
presented in Table 3.

3.2. Key aspects in the perception of information based 
on evidence
The perception of the various formats focused on the six aspects 
is presented in Figure 1. The most appreciated aspects of the 
formats were as follows: clear and comprehensible content, 
translation of SR results into a practical recommendation, 
as well as clear organization and graphical representation 
of the findings. Participants’ satisfaction with the materials 
decreased when the information format lacked clarity and 
explanation of the methodological background.

3.2.1. Comprehension
When sharing individual opinions on a specific information 
format, participants referred to what they learned from it 
and whether the message conveyed was easy to comprehend. 
They appreciated the fact that the information provided a 
new input and was relevant to their work or daily life. On 
the other hand, the formats that did not present unequivocal 
results were generally less appreciated than those describing 
unambiguous conclusions. For example, one of the lay 
participants disapproved of the abstract format because it 
contained inconclusive findings:

“[…] after such a cursory reading, [I can say it is] too 
general for me. The data is a bit fluid. I didn’t notice any 
statistical changes here. These ranges, which supposedly 
improved here, did not make any impression on me either. 
The text was also missing some information about the 
groups on which the research was conducted, whether 
they were young women, older ones. There is no specific 
information from this article that I could use.” [Patients 
and caregivers_6: about abstract].

Moreover, information clarity and ease of interpretation 
were highly valued; however, they were often identified as 
lacking. In this context, the nurses and doctors criticized 
the abstract for being formulated in a too general way and 
for lacking precision:

“P_1: There’s no information about this diet here, just a 
lot of numbers which testify to some results and [it is] also 

Figure 1. Key aspects of the perception of information formats
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very vague and described inaccurately. P_2: For example 
there’s no explanation of what “high ratio” or “low” or 
“moderate” mean. It is not precise. P_3: The abbreviations 
are not explained either.” [Nurses and physicians_1,2,3: 
about abstract].

Several medical professionals criticized some formats by 
emphasizing their low informativeness or even pointing out 
that lay recipients could misinterpret the findings and draw 
false conclusions. One of the pharmacists stated that the 
take-home message from the abstract could be misleading 
for some lay people:

“This material doesn’t reflect the core of the problem. 
People tend to think that if it helped me, it will help my 
neighbour. It should be clarified that it actually turns 
out to be a very strong placebo. The point is that it is like 
saying <<but this result may be an error of the effect>>. 
Therefore, any result of each test may be the result of 
an error [smile]. This suggests that we already think a 
priori that this drug does not work, because the study 
showed that, but the result may be an error of the effect. I 
learned nothing from his. A patient would read <<and yet 
there were studies, so this drug was tested. The results are 
there, but you never know>>. [So, despite the findings, this 
means that the lay reader may think that the drug is a good 
one because it was tested].” [Pharmacists_7: about abstract].

Another aspect that determined the comprehension of the 
materials was a linguistic dimension. The discussions here 
focused on the differences in preferences and expectations 
between lay and professional audiences. The key complaint 
was the use of medical jargon without providing an 
explanation. For example, two students commenting on their 
perception of the SoF format complained about the use of 
unclear phrases that made it more demanding to understand 
the presented information:

“At first glance, everything seems clear until you start 
to read “50% maximum pain relief”. There are many 
confusing combinations of words so that a person has 
to read it twice to comprehend. A simple explanation is 
needed to give clear information about what exactly is 
going on here.“[Students_5: about SoF].

“It is only for people who are familiar with RR. We know 
what RR is, but for people who do not know what RR is, 
saying “relative risk” doesn’t mean anything to them. An 
explanation is needed, not just an indication of what it 
stands for.” [Student_3: about SoF].

On the other hand, one of the medical doctors outlined the 
dissimilarities between lay and professional understanding 
of the same terms regarding the level of certainty, which can 
lead to misunderstandings:

“For a patient, the phrases “probably improves” or “may 
improve” are unconvincing, because a patient expects a 
positive effect. The patient may reject medication saying 
[sceptically] “but it may not happen either.” The patient 
also does not understand the basics of EBM and does 
not understand that we cannot write that it works for 
sure, only for the patient it means actually there is no 
knowing. This is because the patient interprets it literally 
[as a colloquial language] rather than in medical terms or 
in EBM nomenclature.” [Nurses and physicians_2: about 
blogshot].

Some lay participants felt that they lacked competencies 
to understand the SoF table and that it would be easier to 
comprehend only if a clear interpretation of the presented 
data was provided:

“P_1: For me it is practically useless. P_4: The same 
here. P_1: I could be interested in the given topic, but I’m a 
layman and the interpretation of such a table would require 
too much effort. And having [sigh] something like this in 
front of me, I would just look for something else, just an 
interpretation of this table, not the table itself.” [Patients 
and caregivers_1,4: SoF].

On the positive note, some formats were praised for an 
accessible language. Patients and caregivers appreciated 
the PLS as it “does not overwhelm with a scientific jargon” 
(Patients and caregivers_5). On the other hand, pharmacists 
appreciated the fact that the infographic spares patients „scary 
scientific overtones” (Pharmacists_3). Some participants 
expected from the information format to go directly to the 
point, while others appreciated a journalistic style:

“Indeed, it looks like an article. I have the impression 
that I could read it in some popular science journal, but 
I think that, contrary to appearances, it is cool, because 
it is something different, it is readable and well-written.” 
[Pharmacits_6: about PLS].

3.2.2. Structure
Most participants provided positive feedback if the format 
was well structured. If information was divided into sections, 
participants would perceive the format as “well-ordered”. 
One of the lay participants commenting on the PLS provided 
the reasons why “it was easy to read”:

“The text is broken down into facts, so it’s very visible 
and you can quickly and easily decide if it is interesting 
for you or not. It gives you references to authors so if you 
are interested you can deepen your knowledge.” [Patients 
and caregivers_5: about PLS].

Other formats, such as the audio record of PLS or abstract, 
were perceived as less clear to go through due to a less well-
structured content. On the other hand, several recipients 
from various groups appreciated those formats in which 
the  clue was presented already at the beginning. Some 
medical professionals suggested that a bullet list of the key 
ideas or the use of a colored marker would make reading 
easier:

“In general, this division into individual parts is very 
clear. However, for me, it would be better if there was 
more numerical information provided. I perceive it better 
and more legibly if something is in bullet points and not 
a solid text, which makes it easy to lose the meaning and 
it’s harder to make comparisons. Therefore, it’d be better 
if the test was more visual and graphic and not text only,” 
[Pharmacist_3: about abstract].

One of the physicians asked about her experience of going 
through the abstract said:

“The way of presenting it is complicated, because it is 
only numerical data, only lots of numbers. Well, I would 
need to have a highlighter and [then I could capture] 
the relevant data or details”. [Nurses and physicians_3: 
abstract].
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Some participants based their evaluation also on the 
length of the format and the time needed to go through the 
information. While some formats were criticized for being 
time consuming, those with a clear structure (e.g., the SoF as 
compared with the abstract or PLS) were praised for enabling 
readers to get to the gist quickly and “not wasting time”.

“Well, for me it is easier, faster to interpret it than the 
first one [abstract], i.e., the text form. And there is even 
more information for me here, because there is also, e.g., 
an assessment of the quality compared to what was in the 
text form, and it takes me less time. Therefore, this is like 
the best qualitative and quantitative information for me.” 
[Nurses and physicians_2: about SoF].

“I’m critical of the form because this is what you read, 
when you have to read texts every day, learn and study, 
so it just wastes my time. In the previous article there 
was a specific table, where there was a lot of information 
gathered for the patient to read. On the other hand, this 
unnecessarily takes time. If I am looking for such data, I 
want to have it quickly, for example what the dosage was, 
and therefore here I have to specifically look for it in the 
text. It is not shown immediately.” [Pharmacist_7: about 
SoF].

Some participants found graphical formats of information 
(i.e., infographic, SoF) more time efficient as compared with 
the audio record of the PLS or a more journalistic style of 
writing:

“When studying, I need to have the information written 
down to learn effectively and quickly. I can choose what 
interests me and I don’t waste time on the introduction, 
because I skip it. I’m looking for something that interests 
me, particularly in a given topic. [Nurses and physicians 
_6: about recorded PLS]. 

For example, one of female medical doctors assessed 
the infographic as time-efficient information format. 
For her, this type of presenting information on a health 
intervention was convenient specifically in the context of 
learning about findings from other medical fields than 
her own specialty:

“I would be very happy to get such an information. 
[It would be optimal] to assimilate a lot of information 
in a field that interests me, and not necessarily from my 
specialization area, in a short period of time.” [Medical 
professionals_3].

3.2.3. Graphical representation
When sharing opinions on the formats, recipients often 
commented on several graphical aspects, including fonts, 
colors, drawings as well as the scale and layout of the elements. 
The most often discussed flaws of the formats were the lack 
of or inadequate graphical representation of data and the 
lack of highlights with the most important information.
When commenting on the audio record of the PLS, one of 
the students mentioned the lack of a graphical representation 
of findings even though she reported a satisfying level of 
comprehension of the presented information.

“I understood the content of this podcast better than 
from the previous article [infographic]. For me, it was 
better structured, but so was the presentation of it. What 
I missed were some pictures to represent the research 
results.” [Students_2: recorder PLS].

On the other hand, some illustrations used in other formats 
were the source of confusion for other participants. For 
example, when discussing their reaction to the blogshot, some 
of the medical professionals realized that their interpretation 
of the drawing was totally different:

“P_2: I would replace this drawing, which is ¼ page long, 
with some form of a graphic representation of it, because 
this drawing here takes quarter page and you don’t learn 
much of it. I even thought for a moment that it was a plot 
showing the results of meta-analysis. P_6: I rather thought 
that this is the concentration of individual cholesterol in 
the spectrophotometer fraction. I guess everyone sees 
what they want to see! [laughs] P_2: And it is not needed 
here, right. I’d prefer more of the text to be shown in bold. 
Because that would make it clearer, as in the previous one 
where the text was in colour or bold. This material seems 
to be short, but [in fact] it is not legible.” [Nurses and 
physicians_2, 6: about blogshot].

The infographic, which is characterized by extensive use of 
visual means, was also perceived by some recipients as unclear. 
The infographic presented to all categories of audiences 
consisted of two-page, two-column information in the form 
of drawings, graphs, as well as short texts (Appendix B). 
Some professional and nonprofessional recipients found this 
structure disruptive, confusing, and difficult to concentrate on.

“All the tables should be on one page. They are so 
scattered: a few here and there. I got a little lost. They are 
badly placed. What concerns children should be presented 
together on one page. And what concerns women – grouped 
together. At some point I got lost, because if I turn the page 
over [I can’t see] which table is for children, and which is 
for women. I got lost and didn’t know how to analyse any 
further. I have no idea what this chart here is referring to.” 
[Students_2: about infographic].

However, other recipients found the combination of text 
and graphics to be the optimal format. One of the caregivers 
commented on the infographic as an ideal balance between 
numbers, graphical elements, and text:

“I really liked the tables with the descriptions under 
them  and the simple conclusion. The advantages are 
clearly listed and the disadvantages are clearly outlined. In 
my opinion, this article is very [emphasis on the last word] 
clear, the information is very well presented, and I would 
like to read it.” [Caregivers and patients_6: on infographic].

The SoF was particularly appreciated for the clear 
presentation of data. The order of information in this format 
was positively assessed by many recipients from different 
audience categories.

3.2.4. Trustworthiness
Most of the study participants valued the perceived 

trustworthiness of the information, unserstood as the clear 
description of methodological background of the research, 
including control group characteristics.

“For me, it is important to know [the characteristics of] 
the sample of patients and the comparison group. I don’t 
have it here. It should be quantified, because they showed 
only sick people, not the control group. And then I would 
have a comparative scale.” (Nurses and physicians_6: about 
abstract).
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Some recipients negatively perceived the lack of further 
explanation of the findings, especially the inconclusive ones. 
Furthermore, participants expressed lower trust toward the 
information about the effects of health intervention if the 
information was presented in a less traditional way. For many 
recipients, the comic drawing was a format that undermined 
the credibility of the information. In all interviews, we heard 
opinions that comic book was not “the best way to convey 
scientific information” because it “slightly lowers the rank 
of the work of those who did it” (Patients and caregivers_5: 
about comic drawing).

3.2.5. Applicative character
For many participants, a major flaw of the formats was 
the lack of a conclusion on how the information could be 
applied in their daily life or in professional practice. This 
particularly concerns the SoF, which was criticized for the 
lack of suggestions on application in daily life and work, 
even though it was positively evaluated for several other 
aspects. Nurses and physicians, for example, emphasized 
that the SoF lacked tips on how to translate the presented 
information into practice.

“P_3: The table is aesthetic and clear. Unfortunately, the 
contents of this table don’t allow me to draw any practical 
conclusions. P_4: [laughs] Exactly. I was wondering if it was 
only me who didn’t understand it [laughs]. P_3: Although 
the abbreviations are explained and the summary is very 
clear, and each piece of information is also understandable, 
I couldn’t draw any conclusions from it.” (Nurses and 
physicians_3,4,5: about SoF).

“The patient expects specific information, whether it will 
hurt or not, when to take the drug, in what form, whether to 
take it on an empty stomach, at what time etc. They expect 
information about when the drug will start working. None 
of that is here.” (Nurses and physicians _6: about SoF).

Practical hints were discussed not only for medical doctors 
and nurses but also for lay participants. The interviewed 
patient commented on the SoF by saying:

“Well, I don’t suffer from cardiovascular diseases myself, 
no one in my family does either, so I am not personally 
interested in this topic. And if I were to read something like 
this, I’d expect some statistical data, but mainly I’d expect 
a more practical approach, because that’s what we are 
interested in on a daily basis.” (Patients and caregivers_1: 
about SoF).

On the other hand, pharmacists discussed a possible 
practical use of the SoF as a way to challenge common 
misconceptions about health among patients:

“P_4: Such a presentation of study results would be great 
for various controversial issues and myths that we often 
try to explain to patients. We could use the data presented 
here as specific arguments. In comparison to systematic 
reviews, such a table could be less scary for patients 
[participants laugh]. Seeing a systematic review, patients 
might comment: “okay, you printed some textbooks and 
now what shall I do with it?” P_3: Additionally, I would 
remove some of the confusing terms to make it even 
clearer? P_6: Yes, to simplify the content! P_3: I would 
cut out some complicated terms and abbreviations such as 
“blood pH”, or others, otherwise patients could wrongly 
interpret the key explaining the abbreviations. However, in 

general, you need to take the patient by the hand. I think 
[such a format] encourages one to take a look at it simply 
out of curiosity. Certainly, it appeals to a reader more than 
a plain text.” [Pharmacists_4,3,6: about SoF].

3.2.6. Perception and interpretation
Finally, recipients shared their impressions about the formats. 
The positive affective reactions were associated with being 
attracted to or interested in the information. One of the 
doctors praised the infographics for being appealing: “[it is] 
visually inviting, and so [it is good] for a patient and myself. 
Also not tiring as I read it.” (Nurses and physicians_3). Some 
recipients appreciated the presented formats, especially the 
PLS and infographic, for the pleasure of reading:

“I’d like to read such a text in my spare time. I don’t see 
any problem with a pharmacist reading it and I’m quite 
convinced that it is easy to read, it doesn’t put one off so 
quickly. If I had to go through tables non-stop with dry 
data all day long, it would be unproductive and so [an 
infographic] is what [might] encourage me to [go through 
it] and I could read something like that in my spare time.” 
[Pharmacists__1: infographic].

Others perceived the information presented as a guide to 
further research. On the other hand, some formats evoked 
rather negative reactions. For example, some materials were 
perceived as being for scientists only (such as SoF), or on the 
contrary, as not being professional enough (comic drawing, 
infographic) and “writing about nothing” (Pharmacists_5: 
about PLS) or being a manipulation or a joke (about comic 
book). The association of the comic drawing with children’s 
books or advertisement brochures was off-putting for some 
individuals from different audiences.

4. DISCUSSION

To effectively contend with the spread of misinformation 
and address the complexity inherent in the development 
of medical research, it is crucial to develop participatory 
attitudes in the academic community as well as to acquire 
competencies to engage with the public [8]. At the same time, 
it is equally important to understand the preferences of the 
lay audience regarding various information formats.

In response to those challenges, our study involving both 
professional and lay audiences provides an insight into the 
general perception of the various information formats used 
to communicate SR findings on health interventions. While 
randomized controlled trials showed only small differences 
in effects on knowledge between various formats [14], by 
discussing several formats with different audiences, we 
learned what recipients with various backgrounds do pay 
attention to when studying summaries of SRs. Similar to the 
four studies included in an SR on healthcare performance 
information for consumer decision-making [26], we revealed 
that lay recipients appreciated comprehensible and plain-
language presentation. Considering the findings of Banić et al. 
about the number of years of non-specific education needed 
to read PLS [11], the postulate of the medical professionals 
participating in our study, emphasizing the significance 
of a straightforward and uncomplicated language for the 
educational benefit of their patients, appears highly apt. 
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Moreover, a clearly structured format facilitating efficient 
reading was valued both by lay and professional readers. 
In line with previous publications on effective formats of 
presenting information on healthcare performance [26], our 
study revealed that well-designed graphical representations 
were more effective in terms of comprehending the content, 
as compared with plain text or numbers. This preference was 
also described in a mixed-methods study by Buljan et al [14]. 
However, while they and other authors [17] reported that 
the PLS and infographic were equally effective in terms of 
transmitting knowledge from an SR, the infographic might 
be perceived as more enjoyable to read than the formats not 
using any graphical means such as the PLS or abstract. Our 
findings are in line with other similar studies; however, to 
our knowledge, we are the first to indicate that practical 
application, perceived trustworthiness, and an individual 
interpretation of the information format are the significant 
factors that determine the reception of information among 
both lay and professional audience.

Although the aim of the study was not to formulate 
conclusions about causal relationships, and the 
methodological approach applied in this study limited the 
generalizability of the findings, it enabled us to gain an 
insight into the complex way in which lay and professional 
recipients perceive several types of formats used for 
summarizing SR results. Our study revealed the general 
and detailed perceptions of different information formats as 
well as an individual quantitative evaluation of each format’s 
usability. To ensure a high quality of the study, we piloted 
and adjusted the interview guide. Next, we video recorded 
and transcribed the interviews. We placed an emphasis on 
sampling heterogeneous study participants and involving an 
experienced moderator in the process of data collection. For 
the purpose of reporting, we made efforts to transparently 
outline the analytical strategy and illustrate the findings 
with direct quotes from interviewees [25]. Moreover, the 
formats discussed by the four types of audience reflect the 
most frequently used dissemination techniques (abstract, 
PLS, SoF) as well as those less popular ones (audio record 
of the PLS, blogshot, vlogshot, comic drawing). Another 
strength of the study is the fact that the materials presented 
to participants were based on SRs covering interventions 
from various fields, including medicine, public health, 
nutrition, and alternative treatment. On the other hand, 
the peculiarity of some of the interventions presented in 
the materials might have slightly influenced the reception 
of the formats themselves. For example, if a participant was 
reluctant toward homeopathy, it might have biased their 
opinions on the format communicating information about 
its health effects.

5. CONCLUSIONS

When studying information on the effects of health 
interventions, participants evaluated the formats by 
assessing what they might have learnt from and whether 
they felt convinced by the presented content. Participants 
appreciated the clearly structured formats with graphical 
tools that enhanced comprehension. Recipients from all 
categories searched for hints on the practical use of the 
presented SR findings and indicated a few formats to satisfy 
this expectation. Interviewees also shared their personal 

reactions and interpretations, which strongly impacted their 
final evaluation of the presented formats.

Our study revealed considerable differences in opinion 
between the categories of recipients as well as within the 
categories themselves. This shows that it is still a challenge 
to accommodate the diverse needs for health information. 
The proportion of the critical and ambiguous feedback 
revealed by our study reflects high demands of readers that 
need to be considered by authors who translate SR findings 
into information materials targeted at a broad audience. 
If the aim of Cochrane is to be fulfilled, the complexity of 
this challenge should not be discouraging but rather should 
motivate investigators to search for the best ways to reach the 
diverse groups of recipients in our society. Finally, to increase 
the accessibility of scientific findings, we must address the 
issues of low health literacy levels and inequalities in digital 
information use.
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APPENDIX A

Interview guide

A. INTRODUCTORY PART
1. The moderator introduces herself and welcomes study participants
2. The moderator informs participants about:
 a. study objectives 
 The aim of the study is to collect the opinions of people related to the healthcare system (i.e., patients and their caregivers, 

health professionals, and students) on the different types of disseminating information on health issues and medical 
interventions. 

 The study is conducted in the form of a group discussion during which participants get acquainted with short information 
about health and share their observations on it. The discussion is not aimed at reaching a consensus but rather at collecting 
information from different perspectives and learning about the preferences of different people. 

 Your participation in the study will allow us to better understand the reception of materials communicating findings from 
scientific research on the effects of interventions related to the healthcare system in various ways. Participation in the study 
is not only an opportunity to support research conducted at Jagiellonian University Medical College but also to learn about 
the current state of knowledge on the health effects of eight selected interventions assessed within the systematic reviews 
of Cochrane, an international nonprofit organization.

 b. the course of group discussion
 I will present to you X different information materials on X different health issues, one by one. These will be written, video, 

or audio materials. Please read, watch, or listen to each of them carefully. Next, I will ask you to use the attached sheets 
and individually assess to what extent each of these materials enriched your knowledge on a given issue. 

 Each time after you have finished with a given material, I will ask you to share your opinion on other ways of presenting 
information.

 c. terms of participation 
 The interview will take approximately 1 hour. The discussion will be recorded for subsequent analysis. Participation in 

the study is voluntary, and the collected material will be used only for research purposes.
 d. additional explanations and informed consent
 Do you have any questions regarding the course of the study?
 Do you agree to participate in the study?
 Please read the information about your participation and the informed consent. 

B. MAIN PART
1. The moderator introduces Material 1 and distributes it together with a short questionnaire.
 In a moment, you will receive the first material on Y. Please read it and select an answer to the question attached to the 

material. After all of you have finished going through the material and answered the question, I will collect the sheets and 
invite you to a short discussion.

2. Participants study the materials individually and evaluate the material on a 1-10 scale. When all participants are 
ready, the moderator starts asking participants about their opinions: 

 What are your impressions after reading the material about Y?
 Did this format make it possible for you to fully understand the problem presented?
 Is this form of providing information convenient for you?
 Would you use such a format of information on health issues that are interesting to you?
3. The moderator collects the materials, introduces the next material, and distributes it.
 This sequence is repeated with each material presented to the participants.

C. FINAL EVALUATION OF THE COURSE OF THE STUDY AND CLOSING OF THE INTERVIEW
1. The moderator recalls all the materials in the order of presentation and asks the participants to decide which of 

the materials was the most optimal for them. The moderator asks the participants to vote by raising hands. 
 Which of the materials is the most optimal for you? 
 First.... second.... third.... fourth... fifth.... sixth.....
 The moderator counts the votes.
2. The moderator thanks participants for taking part in the study.

D. Materials needed:
 – copies of informed consents
 – a set of materials with questionnaires
 – stationery for participants
 – refreshments
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APPENDIX B

Information formats presented to study participants during the second phase of the study

Type of 
information 
format

Description of the format Title of the health intervention 
described in the format

Link to the original format Link to the SR

Abstract This is the most basic scientific format. It was 
developed as an article/SR overview. Its structure 
corresponds with the structure of an article. It uses 
scientific terminology because it targets scientific 
audience and is not adjusted to lay audience. It 
contains numbers and measures of effect (e.g., 
odds ratio, confidence interval).

Mediterranean diet for the 
primary and secondary 
prevention of cardiovascular 
disease

https://www.cochrane.org/
pl/CD009825/VASC_dieta-
srodziemnomorska-w-
zapobieganiu-chorobom-
sercowo-naczyniowym 

https://www.cochranelibrary.
com/cdsr/doi/10.1002/14651858.
CD009825.pub2/full#CD009825-
abs-0001

Blogshot It is a form of “information in a nutshell”. It should 
be as short as possible and cover only the key 
information about an intervention, study design, 
results, and conclusions. From a technical point 
of view, it is developed as ultrashort PowerPoint 
one-slide presentation. It is thought to be a quick 
read for lay audience.

Interventions to improve 
adherence to lipid‐lowering 
medication

https://cochraneblogshots.
tumblr.com/
post/154761025510/
interventions-to-improve-
adherence-to 

https://www.cochranelibrary.
com/cdsr/doi/10.1002/14651858.
CD004371.pub4/full#CD004371-
abs-0001

Comic 
drawing

This graphical form combines the most important 
information regarding the analyzed studies and 
conclusions. It is targeted at lay audience. 

Homeopathic medicine for the 
prevention and treatment of 
influenza

Added as Appendix C, as it 
was designed solely for the 
purpose of this study. Not 
published on a website.

https://www.cochranelibrary.
com/cdsr/doi/10.1002/14651858.
CD001957.pub6/full#CD001957-
abs-0001

Infographic This format contains graphical elements showing 
the effectiveness of an intervention. It presents 
results in a more descriptive form than PLS but 
also targets lay audience like PLS. It resembles 
press release but contains graphic elements.

Induction of labor at or near the 
end of pregnancy for babies 
suspected of being very large 
(macrosomia)

https://pregnancy.
cochrane.org/sites/
pregnancy.cochrane.
org/files/public/
uploads/induction-
for-macrosomia%20
%28screen%29.pdf 

https://www.cochrane.org/
CD000938/PREG_induction-labour-
or-near-end-pregnancy-babies-
suspected-being-very-large-
macrosomia

PLS This format has been developed by Cochrane 
and is targeted at lay audience. It is based on and 
resembles a scientific abstract. However, efforts 
are made to substitute scientific terminology 
with words of everyday use, and numbers, with 
descriptive explanation of results. It is focused on 
patient-related outcomes.

Omega-3 fatty acid 
supplementation during 
pregnancy

https://www.cochrane.org/
CD003402/PREG_omega-
3-fatty-acid-addition-
during-pregnancy 

https://www.cochranelibrary.
com/cdsr/doi/10.1002/14651858.
CD003402.pub3/full#CD003402-
abs-0001

Press 
release

This format was developed for press contacts. 
It aims at description of SR findings. It contains 
quotes from the main authors of an SR. Its length 
is comparable to that of an infographic.

Yoga as an additional treatment 
option for people with asthma

https://canada.cochrane.
org/news/press-release-
yoga-may-have-health-
benefits-people-asthma 

https://www.cochranelibrary.
com/cdsr/doi/10.1002/14651858.
CD010346.pub2/full?highlightAbstra
ct=treatment%7Cadditional%7Cfor%
7Cyoga%7Caddit%7Casthma%7Cast
hm%7Cpeople%7Cpeopl%7Cwith%
7Cpersons%7Cas%7Cfour%7Cperso
n%7Coption

Recorded 
PLS

This format has been developed as an alternative 
to a podcast, which is longer and lasts 3-4 minutes. 
It is a PLS read by a skilled actor, purely based on 
the text of the original PLS.   

Pneumococcal vaccination 
during pregnancy for 
preventing infant infection

Recording is not available 
online. Transcript: 
https://www.cochrane.
org/CD004903/
PREG_pneumococcal-
vaccination-during-
pregnancy-for-preventing-
infant-infection 

https://www.cochranelibrary.
com/cdsr/doi/10.1002/14651858.
CD004903.pub4/full#CD004903-
abs-0001

SoF This format summarizes SR findings in a tabular 
form. It presents numbers, relative and absolute 
results of an SR analysis, with a precise scientific 
description and an indication of the quality of 
evidence. It is the shortest form of presenting SR 
results.

Ibuprofen plus caffeine for 
acute postoperative pain

SoF table is a part of the 
original SR publication

https://www.cochranelibrary.
com/cdsr/doi/10.1002/14651858.
CD011509.pub2/full?highlightAbstrac
t=postoperative%7Cacute%7Cpain%
7Cpostoperativ%7Cin%7Cadults%7C
for%7Cibuprofen%7Cacut%7Cplus%
7Csingle%7Ccaffein%7Cpostop%7C
caffeine%7Cdose%7Cfour%7Csingl%
7Coral%7Cadult

Vlogshot This format has been developed as a short 
PowerPoint presentation. It focuses on a very short 
description of study population, intervention, 
comparisons, outcomes, and conclusions. 
Graphical elements are sparse.

Acupuncture for depression Added as Appendix D, as 
designed for the purpose 
of this study only. Not 
published
 on website

https://www.cochranelibrary.
com/cdsr/doi/10.1002/14651858.
CD004046.pub4/full?highlightAbstrac
t=acupuncture%7Cfour%7Cacupunct
ur%7Cfor%7Cdepress%7Cdepression

Abbreviations: PLS, plain language summary; SoF, summary of findings; SR, systematic review
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