
 

I 

2.2.3 Presentation of frequencies 

Introduction 

The success of evidence-based praxis depends on the clear, effective 

communication of statistical information (1). The aim is for the information to be 

understood, the risks to be correctly estimated and, finally, for informed decisions to 

be made possible. The development process of the information comprises the 

selection of the content that should be communicated and the critical appraisal 

including the decision whether presentation of numerical data is adequate. In order to 

communicate frequencies correctly it is important to check the existing evidence on 

various presentation formats with regard to their efficacy and also to check for 

possible adverse effects. 

 

To present statistical information (probabilities, quality of diagnostic tests as well as 

benefits, harm and side effects of medicinal measures) verbal descriptors are used. 

Verbal descriptors are more or less specific linguistic transcriptions of frequencies, 

e.g. seldom, occasionally, frequent, certain or probable. 

However, studies have shown that the interpretations of linguistic descriptions and 

the resulting perception of risks differ significantly both inter-individually and between 

(medical) nonprofessionals and professionals (2). Verbal information concerning side 

effects leads to overestimating the probability of their occurrence (2). 

A first attempt to standardize the verbal description of risks was made by the 

European Commission in 1998 (3). In the guideline on the readability of information 

on medical products, five verbal descriptors were each allocated with a defined 

numerical frequency or range of frequency (3). The Federal Institute for Drugs and 

Medical Devices (BfArM) also demands the use of fixed linguistic descriptions 

combined with a numerical indicator when making statements about the frequencies 

of side effects in product information leaflets (4). In a survey carried out in Germany, 

the participating physicians, pharmacists, and legal practitioners were unable to 

allocate the verbal probabilities for side effects correctly to the corresponding 

percentages (5). 

 



 

II 

There are various formats available for the numerical presentation: natural 

frequencies, percentages, absolute risk reduction (ARR), relative risk reduction 

(RRR), number needed to treat/screen/harm (NNT, NNS, NNH). The natural 

frequencies are given in differing reference parameters (denominators): 1 in 100, 1 in 

1000, 1 in 10000. The effects of these formats have been investigated in several 

systematic reviews (1, 6-8), whereby Akl et al. for the first time included the outcome 

persuasiveness which is measured by means of hypothetical choices (1).  

For a long time the use of natural frequencies was considered superior to 

percentages and was also strongly advocated in the context of evidence-based 

medicine (9). Several studies have investigated how often the positive predictive 

value of a test was correctly estimated when statements were made about the 

prevalence of a particular illness or about sensitivity and the false-positive rate (10-

13). They found out that the number of correct answers was very low, even when the 

parameters were shown as natural frequencies. That is why positive predictive values 

and other test rating parameters should be shown directly, without the reader of the 

information having to carry out the corresponding calculations (11). 

A possible adverse effect of presenting risks as natural frequencies can arise through 

the denominator neglect: Perception is focused on the number of observed incidents 

(numerators), no matter how small, and not on the reference parameters 

(denominators) (14). If the risks are compared – perhaps with or without a therapy – 

the perception is distorted even more if the chosen parameters are different (e.g. 80 

of 800 vs. 20 of 100). The disadvantages of this presentation have long since been 

the subject of discussion. The use of different parameters makes it difficult to 

compare different statements and to estimate the level of risk correctly (15) which 

can lead to overestimating the risks (16).   
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Questions 

1. What effects does the verbal presentation of risks, benefits and harm have in 

comparison to the numerical presentation?   

2. What effect does the presentation of benefits and harm as absolute risk reduction 

(ARR) have in comparison to the relative risk reduction (RRR)?   

3. What effects does the presentation in natural frequencies have in comparison to 

the presentation in percentages?  

4. What effects does the presentation of number needed to treat/screen/harm (NNT, 

NNS, NNH) have in comparison to the presentation as ARR (percentage or 

natural frequencies)?   

5. What effects does the presentation with constant reference parameters (e.g. x in 

1000) have in comparison to presentation with differing parameters (e.g. 2 in 100; 

5 in 1000)?  
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Recommendations 

1. Verbal presentation 

 
 

 
 Recommendation 

“The verbal presentation of risks, benefits and harm must not be 

applied exclusively.” 

 

Agreed: 14, Disagreed: 0, Abstentions: 1 

Quality of the evidence: moderate quality 

Comment on the recommendation: 

The recommendation refers to the comparison of exclusively verbal with numerical 

presentation.   

The studies show that the verbal presentation of risks, benefits and harm is inferior 

to the numerical presentation. In five out of six studies the numerical presentation 

enables a more realistic risk estimation / better understanding and in three out of four 

studies better knowledge. Regarding the outcome understanding there is no 

difference. All six studies show a higher intention of performing the measure 

concerned. 

The efficacy of the affective outcomes (11 studies) is inconsistent.  

 

Summary of the findings 

Characteristics of the included studies  

For this comparison, 15 studies with a total of 3,531 participants were included. The 

samples sizes were between 116 and 480, the ages ranged between 16 and 82 

years. The studies were carried out in the USA (17-21), Great Britain (18, 22-28), 

Canada (29), Australia (30) and Singapore (31). The participants included pregnant 

women and mothers (27, 28), students of both sexes (21, 24), patients of both sexes 

(20, 25, 29-31), citizens of both sexes (17, 18, 22, 23, 26) and carers of both sexes 

(19).  

The interventions consisted of scenarios concerning the side effects of antibiotics 

(23, 24), pain killers (18, 22, 31), statins (25), Tamoxifen (26) and cancer therapies 
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(17, 18, 20, 30), of scenarios relating to medical test results (27), the probabilities of 

certain incidents concerning babies (28), stroke risk (29) and to a fictitious discussion 

between a physician and relatives (19).  

Results for the relevant outcomes 

With regard to the outcomes understanding, risk perception and knowledge, positive 

effects were shown for the numerical presentation (18, 22-27, 29). No difference was 

found for the outcome comprehensibility (30). The results for the outcomes 

acceptance, attractiveness and credibility were not clear, but a positive tendency 

towards numerical presentation could be seen (17, 18, 20-25, 28, 30, 31). The 

intention to perform a certain measure is higher in numerical presentation (18, 22-

26).  
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2. Absolute risk formats 

 
 

 
 Recommendation  

“Benefits and harm must be presented in absolute risk formats.”  

 

Agreed: 15, Disagreed: 0, Abstentions: 0 

Quality of the evidence: moderate quality 

Comment on the recommendation: 

The recommendation refers to the comparison of the presentation as ARR with the 

exclusive presentation of RRR in health information.  

Regarding the cognitive outcome understanding / risk perception, two out of three 

studies showed that, if details concerning the basic risk are missing, ARR enables 

more precise estimates to be made. In addition, ARR is usually superior to RRR, if 

the basic risks are given. However, RRR leads to an overestimation of the effects. 

No effects were shown in two studies with regard to the cognitive outcomes 

knowledge and comprehensibility. 

The effects on affective outcomes (two studies) were inconsistent.   

 

Summary of the findings 

Characteristics of the included studies  

For this comparison, five studies with a total of 4,314 participants were included. The 

sample sizes were between 209 and 2,978 participants and the age ranged between 

18 and 74 years, depending on the target group. The studies had been carried out in 

Great Britain (32), the USA (33-36), Canada (33), Germany (33) and Norway (33). 

The participants included people from the general public (30, 34), women (34), 

patients (35) and people working in reservations and members of the First Nations 

(36). The interventions consisted of scenarios concerning influenza vaccinations (32), 

fictitious diseases (35, 36), the taking of statins for high cholesterol (33) and risk 

information for mammography screening (34). 
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Results for the relevant outcomes 

With regard to the outcomes understanding / risk perception an effect was shown for 

ARR (32, 34). No differences could be seen for the outcomes knowledge and 

comprehensibility / readability (33, 36). For the outcomes acceptance / attractiveness 

the findings were inconsistent (32, 33).  
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3. Natural frequencies 

 
 

 
 Recommendation 

“For probabilities >1%, presentation in percentages may be applied 

instead of presentation in natural frequencies”   

 

Agreed: 14, Disagreed: 0, Abstentions: 0 

Quality of the evidence: high quality 

Comment on the recommendation: 

The recommendation refers to the comparison of the presentation in percentages to 

that in natural frequencies in health information.  

Regarding the outcome understanding / risk perception one study showed that for 

probabilities >1% the presentation in percentages was superior to that in natural 

frequencies.     

No difference was shown for all other outcomes (knowledge – 2 studies; 

comprehensibility / readability – 2 studies; acceptance / attractiveness – 1 study).  

 

Summary of the findings 

Characteristics of the included studies  

For this comparison, three studies with a total of 3,365 participants were included. 

The sample sizes were between 136 and 2,944, whereby the medium age was 39 to 

61 years, depending on the target group. The studies were carried out in the USA (9, 

18, 27) and England (19). Included were people from the general public (9), veterans 

(37) and visitors of both sexes to a web site (18). 

The interventions consisted of scenarios concerning cholesterol reduction drugs and 

indigestion in drug facts boxes (9), cardiovascular risk (37), chemotherapy (18) and 

pain therapy (18). 

Results for the relevant outcomes 

With regard to the outcome understanding / risk perception, an effect for presentation 

in percentages was found in a high quality study (9). No differences could be seen for 

the outcomes knowledge, comprehensibility / readability, and acceptance / 

attractiveness (9, 18, 37). 
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4. Number Needed to Treat (NNS, NNH) 

 
 

 
 Recommendation 

“The presentation as number needed to treat (NNT), number 

needed to screen (NNS), number needed to harm (NNH) should not 

be used.” 

 

Agreed: 11, Disagreed: 0, Abstentions: 2 

Quality of the evidence: moderate quality 

Comment on the recommendation: 

The recommendation refers to the comparison of the presentation as NNT (NNS, 

NNH) to the presentation as absolute risk reduction (ARR).    

Studies concerning the outcome understanding / risk perception show that the 

presentation as NNT (NNS, NNH) is inferior to presentation as ARR. Particularly 

when no basic risks were given, the NNT led in two studies to the overestimation of 

the effect. 

For all other outcomes (comprehensibility / readability – 1 study; acceptance / 

attractiveness – 2 studies) no differences could be seen.  

 

Summary of the findings 

Characteristics of the included studies 

For this comparison, three studies with a total of 3,653 participants were included. 

The sample sizes were between 268 and 2,978, the ages ranged between 18 and 

over 60 years of age. The studies were carried out in the USA (33, 35), England (38), 

Canada (38), Germany (38) and Norway (38). The included participants were women 

passers-by in a town center (38), patients of both sexes (35) and people from the 

general public (33). The interventions consisted of scenarios concerning the anti-

baby pill (38), fictitious diseases (35) and taking statins for high cholesterol (33).   
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Results for the relevant outcomes 

For the outcome understanding / risk perception an effect for the presentation of ARR 

was shown (35, 38). No differences were shown for the outcomes comprehensibility / 

readability and acceptance / attractiveness (33, 38).  
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5. Reference parameters  

 
 

 
 Recommendation 

“In health information leaflets equivalent reference parameters 

should be used.” 

 

Agreed: 9, Disagreed: 0, Abstentions: 0 

Quality of the evidence: high quality 

Comment on the recommendation: 

The recommendation refers to the comparison of presentations with the same 

reference parameters to those with differing parameters.   

In one study, the presentation with the same reference parameters in drug facts 

boxes showed a positive effect on the outcome understanding / risk perception. In 

the same study no difference was shown for the outcome comprehensibility / 

readability. No findings are recorded for all the other outcomes.   

Benefits and harm should as far as possible be presented with the same reference 

parameter. If there are deviations from this recommendation, these must be well-

founded and the change must be portrayed transparently.   

Summary of the findings 

Characteristics of the included studies 

For this comparison a single study was included with a total of 1,181 participants (9). 

The medium age was 47 years. The study was performed in the USA and included 

people from the general public. The interventions consisted of scenarios concerning 

cholesterol-reducing drugs and indigestion, each of which was presented in a drug 

facts box (9).   

Results for the relevant outcomes 

For the outcome understanding, a positive effect was shown for the presentation with 

the same parameters throughout (9). No difference was shown for the outcome 

comprehensibility / readability (9).  
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Evidence tables 

Table 4: Evidence table „Verbal versus numerical presentation“ 

Certainty assessment Summary of findings 
 No. of participants per 

group 
Effect estimates 

Outcomes 
[No. of studies] 

Study 
design 

Risk of bias Inconsis-
tency 

Indirect-
ness 

Impreci-
sion 

Interven-
tion 

Control Effects Quality of 
evidence 

Importance 

Verbal versus numerical presentation 
 

Understanding 
[n=1] 
Marteau (27) 

RCT serious  
(-1) 

not 
serious 

not 
serious 

not 
serious 

(verbal) 
N= 112  

(numerical) 
N= 97  

Effect for the 
numerical 
presentation 
immediately after 
the 
communication, 
no differences 
between groups 
after four months 
(27).  
 

moderate critical 

 
 

 
 

Risk perception 
[n=5] 
Berry (study 2) (24) 
Berry (22) 
Berry (23) 
Lee Char (19) 
Man-Son-Hing (29) 
 

RCT very 
serious 
(-2) 

not 
serious 

not 
serious 

not 
serious 

N= 335 
 

N= 332 
 
 
 

In 4 out of 5 
studies effects for 
the numerical 
presentation (22-
24, 29). Massive 
overestimation 
with the verbal 
presentation, less 
overestimation 
with numerical 
presentations. No 
effect in one study 
(19). 

low critical 

+ N= 480 (allocation on 
intervention and control 
unclear) 
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Knowledge (recall) 
[n=4] 
Knapp (18) 
Knapp (25) 
Knapp (26) 
Man-Son-Hing (29) 
 

RCT serious 
(-1) 

not 
serious 

not 
serious 

not 
serious 

N= 324 
 

N= 400 
 

In three studies 
effects for the 
numerical 
presentation (18, 
25, 26), in one 
study no effect 
(29). 

moderate critical 

 

Comprehensibility 
[n=1] 
Hagerty (30) 

Quali-
tative 
stu-
dies 

 
 
 
no Certainty assessment 

N= 126 
 

Both 
presentations 
were perceived as 
equally 
comprehensible 
(30). 

evidence 
from 
qualitative 
studies 

important but 
not critical 

 

Acceptance [n=4] 
Cheung (31) 
Mazur (20)  
Wallsten (21) 
Shaw 1990 (28) 

Quali-
tative 
stu-
dies 

 
 
 
no Certainty assessment 

N= 991 
 

All four studies 
showed a 
preference for the 
numerical 
presentation (20, 
21, 28, 31). 

evidence 
from 
qualitative 
studies 

limited 
importance 

Attractiveness 
[n=6] 
Berry (study 2) (24) 
Berry (22) 
Berry (23) 
Knapp (18) 
Knapp (scenario 
1+2) (25) 
Hagerty (30) 

RCT very 
serious  
(-2) 

serious  
(-1) 

not 
serious 

serious  
(-1)  

N= 260 N= 399 In three studies, 
significant higher 
satisfaction with 
the numerical 
presentation (22-
24), in three 
studies no 
differences (18, 
25, 30).  

very low limited 
importance 

+ N= 606 (allocation on 
intervention and control 
unclear) 
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Credibility [n=1] 
Gurmankin (17) 
 

Survey  
 
 
no Certainty assessment 

N= 115 Statistically 
significant but 
questionable 
relevant effect for 
the numerical 
presentation (17). 

evidence 
from a 
survey 

limited 
importance 

 

Intention to 
perform a certain 
measure [n=6] 
Berry (Studie 2) (24) 
Berry (22) 
Berry (23) 
Knapp (18) 
Knapp (25) 
Knapp (26) 

RCT very 
serious  
(-2) 

not 
serious  

not 
serious 

serious  
(-1) 

N= 375 
 

N= 451 In six studies 
higher intention to 
take medication 
with numerical 
presentation (18, 
22-26). 

very low not defined 
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Table 5: Evidence table „Absolute versus relative risk formats“ 

Certainty assessment Summary of findings 
 No. of participants per 

group 
Effect estimates 

Outcomes 
[No. of studies] 

Study 
design 

Risk of bias Inconsis-
tency 

Indirect-
ness 

Impreci-
sion 

Interven-
tion 

Control Effects Quality of 
evidence 

Importance 

Absolute versus relative risk formats 
 

Understanding / 
risk perception 
[n=3] 
Natter (32) 
Schwartz (34) 
Sheridan (35) 
 

RCT serious (-1) not 
serious 

not 
serious 

not 
serious 

(ARR) 
N=365 
 

(RRR) 
N=347 
 

Without providing 
the basic risk, in 
one study effect 
estimates were 
more precise with 
presenting ARR. 
Presenting RRR 
leads to 
overestimations. 
Presenting ARR 
with basic risks 
leads to 
significant more 
precise effect 
estimates (34). In 
the second study 
in 2 out of 4 
groups an 
advantage for 
ARR was shown 
(32). 
In one study no 
effect (35). 

moderate critical 

 
 

 
 

Knowledge [n=1] 
Sprague (36) 

RCT serious (-1) not 
serious 

not 
serious  

not serious N=46 N=54 In one study no 
effect (36). 

moderate critical 
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Comprehensibility / 
readability [n=1] 
Carling (33) 

RCT, 
 

not serious not 
serious 

not 
serious 

not serious N=505 N=508 In one study no 
effect (the 
outcome was self 
assessed by the 
participants, 
secondary 
outcome) (33). 

high important but 
not critical  

 
 
 

 

Acceptance / 
attractiveness 
[n=2] 
Natter (32) 
Carling (33) 
 

RCT serious (-1) not 
serious 

not 
serious 

not serious N=615 
 

N=618 
 

With presentation 
of the basic risk, 
the absolute 
format was 
significantly 
preferred. Without 
basic risk, there 
were no 
differences 
between the 
groups (32).  
In one study no 
difference 
between groups 
(33).  

moderate limited 
importance 
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Table 6: Evidence table „Naturel frequencies versus percentage“ 

Certainty assessment Summary of findings 
 No. of participants per 

group 
Effect estimates 

Outcomes 
[No. of studies] 

Study 
design 

Risk of bias Inconsis-
tency 

Indirect-
ness 

Impreci-
sion 

Interven-
tion 

Control Effects Quality of 
evidence 

Importance 

Naturel frequencies (NF) versus percentage  
 

Understanding / 
risk perception 
[n=1] 
Woloshin (9) 
 

RCT not serious not 
serious 

not 
serious 

not 
serious 

(NF) 
N=590 

(percent) 
N=591 

Positive effect for 
percentages, no 
differences with 
low probabilities 
(<1%) (9). 

high critical 

 
 

 
 

Knowledge [n=2] 
Ruiz (37) 
Knapp 
(2 Experimente) (18) 

RCT serious (-1) not 
serious 

not 
serious 

not 
serious 

N=135 
 

N=134 
 

In two studies no 
effects (18, 37). 

moderate critical 

 
 

 
 

 

Comprehensibility / 
readability [n=2] 
Woloshin (9) 
Ruiz (37) 
 

RCT, 
 

serious (-1) not 
serious 

not 
serious 

not 
serious 

N=630 
 

N=631 In two studies no 
effects (9, 37). 
 
 
 
 

moderate important but 
not critical 

 
 
 

 
 
 

 

Acceptance / 
attractiveness 
[n=1] 
Knapp (18) 
 

RCT serious (-1) not 
serious 

not 
serious 

not 
serious 

N=244  N=245 In one study no 
effect (18).  

moderate limited 
importance 
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Table 7: Evidence table „NNT / NNH versus ARR“ 

Certainty assessment Summary of findings 
 No. of participants per 

group 
Effect estimates 

Outcomes 
[No. of studies] 

Study 
design 

Risk of bias Inconsis-
tency 

Indirect-
ness 

Impreci-
sion 

Interven-
tion 

Control Effects Quality of 
evidence 

Importance 

NNT / NNH versus ARR 
 

Understanding / 
risk perception 
[n=2] 
Berry (38) 
Sheridan (35) 

RCT serious  
 (-1) 

not 
serious 

not 
serious 

not 
serious 

(NNT) 
N=192 
 

(ARR) 
N=200 

Effect for ARR (in 
%) without 
providing the 
basic risk. 
NNH leads to 
overestimation. 
With the 
presentation of 
basic risks no 
differences 
between groups 
(38). Effect for 
ARR in the 
second study 
(35). 

moderate critical 

 
 
 

 
 
 

 

Comprehensibility / 
readability [n=1] 
Carling (33) 

RCT 
 

not serious not 
serious 

not 
serious 

not 
serious 

N=484 N=505 NNT and ARR (in 
%): no effect (33). 

high important but 
not critical  

 
 
 

 

Acceptance / 
attractiveness 
(satisfaction, 
preference) [n=2] 
Berry (38) 
Carling (33) 
 

RCT serious 
(-1) 

not 
serious 

not 
serious 

not 
serious 

N=576 
 

N=597 
 

No effect, but 
higher satisfaction 
with presentation 
of basic risks in 
both groups (33, 
38). 

moderate limited 
importance 
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Table 8: Evidence table „Equivalent versus differing reference parameters“ 

Certainty assessment Summary of findings 
 No. of participants per 

group 
Effect estimates 

Outcomes 
[No. of studies] 

Study 
design 

Risk of bias Inconsis-
tency 

Indirect-
ness 

Impreci-
sion 

Interven-
tion 

Control Effects Quality of 
evidence 

Importance 

Equivalent versus differing reference parameters (x in 100; x in 1000; x in 10000) 
 

Understanding 
[n=1] 
Woloshin (9) 
 

RCT not serious not 
serious 

not 
serious 

not 
serious 

N=590 
 

N=591 Effect for the 
presentation with 
equivalent 
reference 
parameters (x in 
1000) in 
comparison to 
differing reference 
parameters within 
a drug facts box 
(9). 

high critical 

 
 

 
 

 

Comprehensibility / 
readability [n=1] 
Woloshin (9) 
 

RCT not serious not 
serious 

not 
serious 

not 
serious 

N=590 
 

N=591 
 

In one study no 
effect (9). 

high important but 
not critical 
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