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Abstract
Background  Given the complementary roles of health professionals and journalists in communicating health risks to 
patients and the public, there have been calls for physicians to work with journalists to improve the quality of health 
information received by the public. Understanding the preferences of medical and journalism students for the way in 
which health risks are communicated and their understanding of words used to describe risk is an important first step 
to inform interdisciplinary learning.

Methods  Medical and journalism students (n = 203) completed an online survey where they were given qualitative 
descriptors of risk such as ‘a chance’, ‘probably’ and ‘unlikely’, and asked to assign a number that represents what 
the word means to them. Different formats of communicating risk (percentages, natural frequency and visual aids) 
were provided and students were asked to select and explain their preference. A thematic analysis of reasons was 
conducted. Numeracy and perceived mathematics ability were measured.

Results  Numbers assigned to the descriptor ‘A chance’ had the highest variability for medical students. Numbers 
assigned to the descriptor ‘Probably’ had the highest variability for journalism students. Using visual aids was the most 
popular format for risk communication for both courses (56% of medical students and 40% of journalism students). 
Using percentages was twice as popular with journalism students compared to medical students (36% vs. 18%). 
Perceived mathematics ability was lower in students with a preference for natural frequencies and in journalism 
students, however performance on an objective numeracy scale was similar for all three formats (percentages, 
natural frequency and visual aids). Reasons for choosing a preferred format included good communication, eliciting a 
response, or learning style.

Conclusions  Education on health risk communication for medical and journalism students should emphasize 
the need for qualitative descriptors of risk to be combined with the best available number. Students are already 
considering their role as future communicators of health risks and open to tailoring the mode of presentation to 
their audience. Further research is required on the design and evaluation of interdisciplinary workshops in health 
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Background
Risk communication is defined as “the open, two-way 
exchange of information and opinion about risk, lead-
ing to a better understanding of the risk in question, and 
promoting better decisions” [1, p.1]. Effective risk com-
munication is increasingly important in patient-provider 
interactions given the rapid advances in medicine and 
the need for shared-decision making [2]. Low levels of 
numeracy in the general population and challenges inter-
preting numerical expressions of probability may make 
qualitative descriptors of risk using words such as ‘likely’ 
and ‘rare’ seem easier to use than numbers. However, 
these descriptors have been shown to be “elastic” con-
cepts with different interpretations in different contexts 
[3]. Naik et al. concluded that for effective risk communi-
cation to patients and the public, qualitative descriptors 
of risk must be accompanied by numerical descriptors 
[1].

In a systematic review of 35 studies, Akl et al. evaluated 
the effects of using alternative statistical presentations 
of the same risks and risk reductions on understanding, 
perception, persuasiveness and behaviour of health pro-
fessionals, policy makers, and consumers [4]. The sta-
tistical presentations of risk included a frequency e.g. 1 
in 20 or a percentage e.g. 5%. ‘Natural’ frequencies are 
commonly used to present the risk of an event occur-
ring, given that another event is already known to have 
occurred e.g. of the women with a positive mammogra-
phy test, 1 in X will actually have breast cancer [5]. Akl 
et al. reported that the risk of a health outcome is better 
understood when it is presented as a natural frequency 
rather than a percentage for diagnostic and screening 
tests but that there was a lack of research on how these 
alternative presentations affect actual behavior. Zipkin 
et al.’s systematic review evaluated various methods of 
numerical and visual risk display across several risk sce-
narios and concluded that visual aids improved patients’ 
understanding and satisfaction [6].

Petrova et al. reported that physicians tailored risk 
communication for patients with low numeracy by using 
visual aids in the context of cancer screening [7]. How-
ever, physicians who themselves had low numeracy mis-
understood the risks and unintentionally misled patients. 
The need to improve numeracy, risk literacy, and statis-
tical skills training in medical curricula and continuing 
education was highlighted to ensure high-quality risk 
communication. This is important not just for patient-
provider interactions but also for healthcare professionals 

communicating to the public in an era of health misinfor-
mation [8].

There is a growing body of evidence on the impor-
tance of information presented in the media in shaping 
patients’ perceptions of health risk. Suppli et al. used 
immunisation data, published news items and Google 
search activity to investigate the relationship between 
media coverage and HPV-vaccination acceptance in Den-
mark [9]. A changing point in correlation between media 
coverage and vaccination uptake was identified that coin-
cided with an increase in Google searches for ‘HPV side 
effects’ and media coverage with negative content. It was 
suggested that negative media coverage may influence 
the decline of vaccination uptake. In an experimental 
study on the impact of different formats of news coverage 
of an epidemic on risk perceptions of the public, Klemm 
et al. found that perceptions of risk and severity were pri-
marily driven by objective risk characteristics rather than 
emotion-laden news formats [10]. Journalists, therefore, 
can have a key role in presenting objective information 
about risk, yet often have no formal training in statisti-
cal reasoning [11] or presenting and interpreting medi-
cal research [12] and can rely on narratives rather than 
numbers [13].

Given the complementary roles of health professionals 
and journalists in communicating health risks to patients 
and the public, there have been calls for physicians to 
work with researchers and journalists to research best 
practices for communication and improve the quality of 
health information received by the public [8, 14]. Surveys 
of healthcare and media professionals have highlighted 
there can be a lack of trust and reluctance of healthcare 
professionals to engage with the media and have called 
for inter-professional training to address this [15]. Work-
ing together can develop shared understanding of both 
the health context and how media works [15], and pro-
mote evidence-based practice for communicating to the 
public [8].

To date, there has been no interdisciplinary compara-
tive study of medical and journalism students’ prefer-
ences for health risk communication. Understanding 
the preferences of medical and journalism students for 
the way in which health risks are communicated and 
their understanding of words used to describe risk is an 
important first step to inform interdisciplinary learning 
and maximise opportunities for future inter-professional 
working. The aim of this exploratory study is to compare 
medical and journalism students’ understanding of quali-
tative descriptors of risk and their preferences for the 

risk communication for medical and journalism students to maximise the opportunities for future inter-professional 
working.

Keywords  Health, Risk communication, Education, Journalism, Medicine, Media
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format in which health risks are communicated. Specifi-
cally this study will address the questions:

 	• Are there differences in the numbers assigned 
by medical students and journalism students to 
qualitative descriptors of risk?

 	• What is the preferred format for communicating risk 
for medical students and journalism students?

 	• What are the reasons for choosing this format of 
presentation?

 	• Is choice of format associated with numeracy and 
perception of mathematics ability?

 	• Does preferred format influence decision-making 
about taking a drug?

Methods
Participants
All students in the pre-clinical years (Year 1 and 2) of a 
four-year graduate-entry medical degree (N = 286), a 
one-year Masters in Journalism (N = 19) and a four-year 
undergraduate degree in Journalism and New Media 
(N = 90), who were on campus in the autumn semester 
of the academic year 2019/20, were invited to partici-
pate in the study. Third year journalism students were 
off campus on work experience and were excluded. The 
medical degree includes a compulsory Biostatistics and 
Critical appraisal syllabus with three formal lectures on 
evaluating and comparing health risks. The amount of 
the syllabus covered at the time of this study varied by 
programme year (Year 1, 2). There is no formal teaching 
on health risks or health risk communication for students 
in the journalism programmes. These programmes can 
be characterised as broad-based, multi-media, skills-ori-
ented degrees aimed at covering all journalism specialisa-
tions (i.e. TV, radio and written journalism) and do not 
contain medium or ‘beat’ (i.e. reporting specialisations 
such as science, economics or politics) specific pathways. 
This reflects typical approaches to journalism degrees in 
western university settings.

A member of the research team, not directly involved 
in the teaching of the students, presented information 
on the study to students at the end of a scheduled lecture 
and provided a web link to an online questionnaire. The 
information and web link were also emailed to all regis-
tered students. Participation in the study was voluntary 
and anonymous and all participants provided informed 
consent. Ethical approval for the study was granted by 
the Faculty of Education and Health Sciences Research 
Ethics Committee (reference number 2019_09_05_EHS).

Measures
The survey instrument consisted of demographic infor-
mation, and sections on expressions of risk and health 

risk communication. Six questions measuring numer-
acy were adapted from the expanded numeracy scale of 
Lipkus et al. [16]. The items were designed within the 
context of health risk and assessed the ability to (1) dif-
ferentiate and perform simple mathematical operations 
on risk magnitudes, (2) convert percentages to propor-
tions, and (3) convert proportions to percentages (see 
Supplementary Material 1). A single global attitude item 
on mathematics cognitive competence, adapted from the 
validated Survey of Attitudes Towards Statistics instru-
ment [17] and tested previously in this population [18], 
was used to explore participants’ attitudes towards math-
ematics. Demographic information included age group, 
gender, country of birth, and native English speaker (yes, 
no). Information on course and year of study, any work 
experience relevant to their degree programme, and pri-
mary or postgraduate degree (for graduate-entry and 
Masters students) was also recorded.

Words and numbers describing risk
Participants were given the following illustrative exam-
ples of qualitative descriptors of risk:

(1)	This event is unlikely to occur.
(2)	This event will probably occur.
(3)	There is a chance this event will occur.
(4)	This event is likely to occur.
(5)	I am confident this event will occur.

and asked to select a number on a scale of 0 to 10 that 
represents what this word means to them where 0 is the 
event will definitely not happen, and 10 is the event defi-
nitely will happen.

Health risk communication
As an illustrative example, three different formats of 
communicating risk in a consultation between a patient 
and a doctor were given to participants (Fig.  1). The 
choice of the example and the three formats (text with 
percentages, text with natural frequencies, and using icon 
arrays as visual aids) were informed by the literature on 
health risk communication [3, 4, 19, 20] and examples 
used in a large survey of the public on their perceptions 
of risk [21]. Participants were asked, firstly, which of the 
three formats they preferred and secondly, if they were 
the patient, would they take the drug. Participants were 
also provided with a free-text option to explain their 
preference for risk communication and their decision on 
whether to take the drug or not.

Analysis
Categorical variables were summarised using counts and 
percentages. Numbers and ratings were summarised 
using the median and the interquartile range (first 
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quartile, third quartile). An independent samples median 
test was used to compare median ratings of mathemati-
cal ability and numeracy across groups (medicine, jour-
nalism). A Mann-Whitney U test was used to compare 
distributions of numbers assigned to qualitative descrip-
tors of risk across groups (medicine, journalism). A Krus-
kal-Wallis test was used to compare median numeracy 
across three groups (visual, natural frequency, percent-
ages). A chi-square test was used to test for associations 
between categorical variables including would you take 
the drug (yes, no) and group (visual, natural frequency, 
percentages). A 5% level of significance was used for all 
tests. A sensitivity analysis was carried out on the results 

combining all journalism students into one group or 
split by the two journalism programmes (undergraduate, 
Masters).

A thematic analysis of free text comments on health 
risk communication preferences was carried out using a 
grounded theory approach. Three iterations of data anal-
ysis helped ensure the reliability of outputs [22]. As part 
of the first iteration of data analysis, one author looked 
for patterns and themes in participants’ responses. In the 
second iteration of data analysis, two other authors used 
these preliminary observed themes to independently 
analyse the data corpus and assess the explanatory fit of 
the elicited themes. The three researchers met to discuss 
the outcome of the second iteration of data analysis, to 

Fig. 1  Different ways of communicating risk in a consultation between a patient and a doctor
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come to agreement on the dominant themes. The third 
iteration involved two researchers then using these 
themes to independently re-analyse the entire data set.

Results
Of the 395 students invited to participate, 203 (51%) 
responded resulting in a response rate of 65% (71/109) 
for journalism students and 46% (132/286) for medical 
students. The characteristics of participants by course 
(medicine, journalism) are given in Table  1. A sensitiv-
ity analysis identified that results were broadly similar for 
all journalism students combined into one group or split 
into the two journalism programmes. Results are pre-
sented for the combined journalism group.

The majority of participants were female (n = 129, 64%), 
aged 25 years or younger (n = 141, 70%), born in Ire-
land (n = 128, 63%) and spoke English as a first language 
(n = 180, 89%). 20% of participants had a postgraduate 
qualification and 39% had at least one year of relevant 
work experience relevant to their degree programme. 
Medical students tended to be older, more likely to have 
a postgraduate qualification and less likely to be born in 
Ireland than journalism students, reflecting the gradu-
ate entry and international route into the medical pro-
gramme. When asked ‘how good at mathematics are 
you on a scale of 1 to 7’, the median rating of perceived 
mathematics ability was lower for journalism students 
compared to medical students (median of 4 compared 
to 5, p < 0.001). Numeracy was measured by adding the 

total correct out of six questions on the adapted Lipkus 
numeracy scale, and scores were higher for medical stu-
dents compared to journalism students (median of 6 cor-
rect vs. 5 correct, p < 0.001). The final two questions of 
the scale asked students to calculate with risks i.e. ‘dou-
ble’ and ‘half ’ numbers in different risk formats. Medical 
students performed better on these two questions com-
pared to journalism students (89% correctly answered 
both questions vs. 51% respectively).

Words and numbers describing risk
The numbers from 0 to 10 assigned by participants to 
qualitative descriptors of the risk of an event occurring 
are summarised in Table  2. Numbers assigned to the 
descriptor ‘A chance’ had the highest variability for medi-
cal students with 25% of medical students assigning it 
the number 3 or lower and 50% assigning it the number 

Table 1  Characteristics of participants (n = 203) by course
Characteristic Medical students (n = 132)

n (%)
Journalism students (n = 71)
n (%)

Total (n = 203)
n (%)

Age group
  18–21 years 4 (3%) 36 (50.7%) 40 (19.7%)

  22–25 years 77 (58.3%) 24 (33.8%) 101 (49.8%)

  26–29 years 31 (23.5%) 4 (5.6%) 35 (17.2%)

  30 years or older 20 (15.2%) 7 (9.9%) 27 (13.3%)

Gender
  Male 47 (35.6%) 27 (38%) 74 (36.5%)

  Female 85 (64.4%) 44 (62%) 129 (63.5%)

Country of birth
  Ireland 76 (57.6%) 52 (73.2%) 128 (63.1%)

  Other European 8 (6.1%) 12 (16.9%) 20 (9.9%)

  North America 36 (27.3%) 2 (2.8%) 38 (18.7%)

  Other 12 (9.1%) 5 (7%) 17 (8.4%)

Native English speaker
  Yes 123 (93.9%) 57 (80.3%) 180 (89.1%)

  No 8 (6.1%) 14 (19.7%) 22 (10.9%)

Postgraduate qualification
  Yes 39 (29.5%) 2 (2.8%) 41 (20.2%)

  No 93 (70.5%) 69 (97.2%) 162 (79.8%)

Relevant work experience
  Yes 57 (43.2%) 23 (32.4%) 80 (39.4%)

  No 75 (56.8%) 48 (67.6%) 123 (60.6%)

Table 2  Median (first quartile, third quartile) from 0 to 10 
assigned to qualitative descriptors of risk by course (n = 197)1

Qualitative descriptor Medicine 
(n = 129)

Journalism 
(n = 68)

p-value2

Unlikely 2 (1,2) 2 (1, 3) 0.11

Probably 8 (7, 8) 7 (5, 8) 0.001

A chance 5 (3, 5) 5 (4, 6) 0.27

Likely 8 (7, 8) 8 (7, 8) 0.25

Confident 9 (9, 10) 9 (8, 9) 0.03
1 missing data for up to 8 participants
2p-value from Mann-Whitney U test comparing distributions
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5 or higher. Numbers assigned to the descriptor ‘Prob-
ably’ had the highest variability for journalism students 
with 25% of journalism students assigning it the number 
5 or lower and 25% assigning it the number 8 or higher 
(Table 2).

The distributions of numbers were similar across 
courses for the words ‘Unlikely’, ‘A chance’ and ‘Likely’ 
but different for the words ‘Probably’ and ‘Confident’. 
The wide variation in numbers assigned to ‘Probably’ is 
illustrated in Fig.  2 with a lower median value of 7 for 
journalism students compared to 8 for medical students. 
While the majority of students in both courses assigned 
the number 9 or 10 to being ‘Confident’ an event would 

occur, 25% of journalism students assigned the number 
8 or below.

Risk communication
The preferences for format of risk communication (per-
centages, natural frequency or visual) by course (medi-
cine, journalism) are summarised in Fig.  3. The most 
popular preference for risk communication was using 
visual aids for both courses (56% of medical students and 
40% of journalism students) but using percentages was 
twice as popular with journalism students compared to 
medical students (36% vs. 18%). Students who preferred 
the natural frequency format of communicating risk had 
a lower median of 4 on a scale of 1 to 7 for perceived 

Fig. 3  Preferred method for communicating risk by course (% of each course). (n = 67 for journalism and n = 115 for medicine - missing data for 21 
participants)

 

Fig. 2  Distribution of numbers assigned to qualitative descriptors of risk by course. (n = 68 for journalism and n = 127 for medicine - missing data for 8 
participants)
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mathematics ability compared to a median of 5 for stu-
dents who preferred percentages or visual aids. Median 
scores for performance on the numeracy scale were simi-
lar for all three formats (median of 6 for each format, 
p = 0.63).

After deciding on their preferred format for communi-
cating risk of a heart attack and how taking a drug would 
change that risk, participants were asked if they were the 
patient, would they take the drug? The majority of partic-
ipants who responded to this question said yes (118/143, 
83%) with high rates for both journalism students (88%) 
and medical students (79%). The percentage of those who 
would take the drug was 95% for those who preferred 
percentages as the format for communicating risk, com-
pared to 76% for natural frequency and 81% for visual 
(p = 0.08). For those who decided not to take the drug 
(n = 25), the most common reason given related to a per-
ceived insufficient reduction in risk to justify taking the 
drug (n = 11) or concerns/not enough information about 
side effects of the drug (n = 8).

Reasoning behind risk communication preferences
Participants were asked why they chose their preferred 
format for communicating risk and 169 students (83% of 
participants) provided free-text comments. Three themes 
emerged: ‘Good Communication’, ‘Elicit a response’ and 
‘Learning styles’. Themes, subthemes and examples of 
responses are given in Table 3.

The first theme, ‘Good communication’, focused on 
the quality and style of the description of risk in terms 
of how information was delivered. Subthemes that 
emerged included easy to understand, concise or quick, 
clear, simple and comprehensive. For example, a medical 
student chose percentages as the preferred method for 
communicating risk because “It was the clearest and the 

percentages were easier to understand” and a journalism 
student chose natural frequency because it was “concise, 
less jargon”.

The second theme that emerged was a preference for 
communication that acknowledged different ‘Learn-
ing styles’. Subthemes included preferences based on the 
learning style of the communicator themselves, learning 
styles of those who would receive the information, as well 
as preferences for modalities characterised as more ‘per-
sonal’. For example, a medical student chose visual as the 
preferred method for communicating risk because “I am 
a visual learner and can understand better with a visual 
representation” and a journalism student chose visual 
because it was “not boggy text with dense details”. A 
medical student who chose visual was considering learn-
ing styles of others and what was best to be “used clini-
cally depending if a person is a visual or audio learner” 
and another “felt it was more personal to see human 
shapes rather than numbers”.

The third theme focussed on the ability of the method 
of communication to ‘Elicit a response’. Subthemes 
included provoking an action or specifically evoking an 
emotional response. For example, a journalism student 
chose percentages as the preferred method for communi-
cating risk because “it can help the patient to take action” 
and a medical student chose natural frequency because 
“when I hear of 10 people, I think of close friends and 
family”.

We noted a difference between the themes that 
emerged for percentages and natural frequency and those 
that emerged for the choice of a visual method for com-
municating risk. Analysis of responses in this latter cat-
egory saw ‘Learning styles’ feature far more prominently, 
particularly the learning style of those being communi-
cated to. ‘Good communication’ was the dominant theme 

Table 3  Themes, subthemes and examples of responses for choosing preferred method of communicating risk
Main themes Subthemes Examples of responses
Good 
communication

Easy to understand, straightforward
Concise
Precise, accurate, factual, direct
Comprehensive
Clear, obvious, stands out
Simplicity
Quick (fast) communication
Engaging

“It was clearest and the percentages were easiest to understand” (M,P)
“Concise, less, jargon” (J, NF)
“more direct numbers” (J, P)
“All the information was there and it was still clear to understand” (J, P)
“Representation of the risk was clearer when presented as a number in every 
10 people” (M, NF)
“simpler, less complicated” (J, P)
“Conveys the information quickly and succinctly” (M, V)
“Visuals are always the best way to grab people’s attention” (J, V)

Learning style Preference for visual over numerical style
Preference for communication which is 
relatable
Participant thinking of own learning style
Participant thinking of how others learn

“I work better with visual aids as opposed to numbers” (J, V)
“You can imagine 10 people and then the number of people who will get the 
disease” (M, NF)
“I am a visual learner and tend to work better with visual representations” (M, V)
“For individuals unfamiliar with risk and statistics I think depicting it in picture 
format would help improve understanding” (M, V)

Elicit a response Provokes action
Evokes emotional response

“It can help the patient to take action” (J, P)
“When I hear 10 people I think of close friends and family” (M, NF)

M: Medical student; J: Journalism student; P: Percentages; NF: Natural frequency; V: Visual aids
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that emerged for both medical and journalism students 
who chose percentages or natural frequency as their 
preferred method for communicating risk. ‘Good com-
munication’ in these instances tended to be character-
ised as ‘easy to understand’, ‘clear’ and ‘simple’. While the 
theme ‘Elicit a response’ features much less prominently 
in the thematic analysis than ‘Good communication’ and 
‘Learning styles’ overall, responses from those who chose 
natural frequency as their preferred method for commu-
nicating risk were more likely to include the ‘evokes an 
emotional response’ subtheme.

Discussion
This is the first interdisciplinary, comparative study of 
medical and journalism students comparing their own 
understanding of qualitative descriptors of risk and their 
preferences for health risk communication. We found 
considerable variation in the numbers assigned to quali-
tative descriptors both within and across medical and 
journalism students. The most variation for medical stu-
dents was found for the descriptor ‘A chance’ of an event 
occurring. Differences across courses were particularly 
evident for the words ‘Probably’ (This event will probably 
occur) and ‘Confident’ (I am confident that this event will 
occur). The results of our study support the conclusions 
of Edwards et al. [2] that qualitative descriptors of risk 
are elastic concepts and the findings of Willems et al. who 
found large variability in the interpretation of laypeople 
and statisticians of probability phrases regularly used in 
Dutch news articles [23]. Willems et al. found more con-
sensus in interpretations at the extreme ends of the prob-
ability phrases, for example ‘rare’ and ‘certain’, with less 
agreement for phrases such as ‘probable’ [23]. Our results 
support the need for raising awareness in medical and 
journalism students about this variability in the interpre-
tation of qualitative descriptors of risk and the need to 
combine them with a number. This will enable objective 
risk communication that may, as suggested by Klemm et 
al., be the most important influencer of perceptions of 
risk from news reports [10]. These numbers may need 
qualifiers, however, which acknowledge that they are the 
best estimates available, given the current research evi-
dence, and that estimates come with uncertainty [24].

The most popular format for communicating risk for 
both journalism and medical students was using visual 
aids and the dominant theme for choosing this format 
related to ‘Learning style’. Visual is one of the four sen-
sory modalities identified by the Visual Auditory Read/
Writing Kinesthetic (VARK) model of learning styles 
[25]. Visual learners prefer the depiction of information 
in diagrams, charts, graphs, and symbols. In contrast, 
Read/Writing learners prefer information displayed spe-
cifically as words in text. As well as their own learning 
style, students were also considering the learning styles of 

others and the best way of communicating to them, par-
ticularly those with language, literacy or numeracy barri-
ers. Both journalism and medical students were therefore 
already considering their future role as communicators 
and tailoring the mode of presentation of information to 
their audience.

Journalism students were more than twice as likely to 
opt for percentages compared to medical students with a 
common theme in the reasons given of ‘Good communi-
cation’, particularly ‘easy to understand’. This may reflect 
percentages being familiar to journalism students who, 
unlike medical students in this study, have not had for-
mal teaching in health risk communication where alter-
native methods such as natural frequency are presented. 
Percentages were the least favourite option of medical 
students. In a qualitative study of the presentation of side 
effects of medicines to consumers, consumers reported 
that natural frequencies were more ‘natural’ than per-
centages, required less computational processes and 
were easier to understand for small likelihoods than for 
example, a percentage of 0.01% [26]. Similarly, Oudhoff et 
al. reported that the ‘1 in X’ format was processed faster 
than other numerical formats [27]. The reasons given for 
choosing the natural frequency format of communicating 
risk tended to have the widest and most nuanced spread 
of themes and subthemes, especially among medical stu-
dents. These included that natural frequency is easy to 
understand, clear, concise, likely to appeal to learning 
styles of both patients and media consumers, more per-
sonal generally and likely to evoke an emotional response.

Peters et al. studied the impact of format of presenta-
tion (frequency or percentages) on risk perceptions for 
people with different numeracy levels (high, low) [28]. 
Those with lower levels of numeracy perceived a side 
effect of a medication as less risky (on a scale from 1 = not 
risky to 5 = very risky) when given information in per-
centage format compared to frequency format, whereas 
the highly numerate gave similar risk perceptions in 
both formats. Barnes et al. found that women with lower 
numeracy were more likely to prefer graphical formats of 
communicating breast cancer risk compared to numeric 
risk formats [29]. In our study, students who opted for 
the natural frequency method of communicating risk 
rated their mathematics ability lower than students opt-
ing for percentages or visual aids. There was, however, no 
difference in objective numeracy scores across choice of 
format for the overall sample. In both groups of students, 
the majority would opt to take the drug and rates of stu-
dents opting to take the drug were high for all three pref-
erences of formats for communicating risk. For those not 
deciding to take the drug, a perceived insufficient reduc-
tion in risk and concern/not enough information about 
side effects of the drug were the most common reasons 
given.
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Overall, the themes that emerged for choosing a par-
ticular format of presenting risk resonated with the find-
ings in the literature on the impact of tailoring the mode 
of presentation of information to individual information 
modality preferences e.g. based on a preference for visual 
versus textual information. Students identified ‘Good 
communication’ which was clear and easy to understand, 
the ability to ‘Elicit a response’ and acknowledging dif-
ferent ‘Learning Styles’. The impact of mode tailoring 
identified in the literature includes satisfaction with the 
comprehensibility of information and positive effects on 
the evaluation, processing, and recall of information [30, 
31]. The students in our study will practice in a world 
with increased access of patients to online health infor-
mation and increased use of digital media in journalism. 
They are already considering how best to communicate 
to their audience and given that mode tailoring is a rela-
tively simple and inexpensive tool for online information, 
further research is required on how to use it effectively 
in health risk communication by both physicians and 
journalists.

The COVID-19 pandemic highlighted the need for 
expert risk communicators and the need for trusted 
sources such as physicians to help fight mis- and disin-
formation [32, 33]. It also highlighted the key role of the 
media in the collection, aggregation and visualisation of 
data related to the outbreak [34] and the public risk it 
represented. Increasing the opportunities for collabo-
ration and inter-professional learning with journalists 
could provide opportunities to promote evidence-based 
practice in health risk communication to patients and 
the public. These opportunities could include medi-
cal schools partnering with local journalism schools to 
embed training in the basics of journalism and health 
communication for medical students [14]. They could 
also include interdisciplinary workshops for both medical 
and journalism students where:

 	• motivations for the communication of health risks 
in different settings and contexts are discussed 
e.g. to individual patients or mass communication 
strategies, synchronously or asynchronously;

 	• the variability in interpretation of qualitative 
descriptors of risk is highlighted;

 	• the need to combine these descriptors with the 
best available number from published research is 
emphasized;

 	• preferences for different formats of risk 
communication are discussed with guidance on their 
appropriate use in different contexts.

Our findings can inform the design of these workshops 
to maximise opportunities for inter-professional learn-
ing and further research is required on their delivery and 

evaluation in both students and professionals. Limita-
tions of our study include surveying students from one 
university only and the findings may not be generalizable. 
Further research could also replicate this study in other 
settings and contexts e.g. in other universities nation-
ally and internationally, and in healthcare and media 
professionals.

Conclusions
We found considerable variation in the numbers assigned 
to commonly used qualitative descriptors of risk within 
and across medical students and journalism students. 
This variation should be acknowledged and the need for 
these qualitative descriptors to be combined with the 
best available number should be emphasized in risk com-
munication. The choice of format for presenting risk was 
influenced by rating of mathematics ability and course 
of study. The students in this study are already consid-
ering their role as future communicators of health risks 
and open to tailoring the mode of presentation to their 
audience, using different formats for presenting risk and 
acknowledging different learning styles. Further research 
is required on the design and evaluation of interdisciplin-
ary workshops in health risk communication for medical 
and journalism students.
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