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Abstract

Rationale, Aims and Objectives: Representation of benefits and harms associated

with specific interventions in an understandable and comparable way is crucial for

informed decision making that clinical practice guidelines (CPGs) aim to enhance.

Therefore, we investigated how statements concerning the effects of interventions

considered and described benefits and harms, magnitude of effect and its uncertainty,

numeric and non-numeric information, and outcomes in Finnish CPGs.

Methods: We selected 10 CPGs on common diseases and risk factors published by

The Finnish Medical Society, Duodecim. All the statements which were graded with

the level of evidence from high to very low (levels A-D) were included in analyses.

From these statements, assessments were made regarding whether the statement

considered benefits or harms, whether relative or absolute numeric measures were

shown, whether the statement supported or was against the intervention considered,

and what outcome was reported.

Results: Of the 10 CPGs, 448 statements were assessed. Most of the statements of

effects considered intervention benefits (87%) rather than harms. Half of the state-

ments considering harms were represented in a way that supported the intervention.

Most of the statements (94%) did not include numeric estimates of magnitude of the

effect. When numeric estimates of magnitude of the effect were present, they were

most frequently relative measures and were typically placed in a statement consider-

ing (a) intervention benefits with a primary outcome, (b) given the grade of A for level

of evidence, and (c) that supported the use of intervention.

Conclusions

In the Finnish CPGs, the statements were rarely framed with both absolute and rela-

tive numeric measures of an intervention's effect. Harms were rarely reported with a

grade indicating the level of evidence. The users of CPGs would benefit from more
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consistent and understandable framing of statements considering both benefits and

harms of interventions.
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clinical practice guideline, comprehension, data visualization, decision making, guideline

adherence, health communication, health literacy

1 | INTRODUCTION

Informed decision making in clinical practice requires the knowledge

of benefits and harms in the context of the practice and the patient.

Clinical practice guidelines (CPGs) aim to synthesize evidence and pro-

vide a summary of recommendations to users of the guidelines. To

achieve this goal, the recommendations should be communicated as

clearly and as simply as possible. The quality of evidence and its level

of uncertainty comprise the recommendation that should present the

size of the effect and the level of certainty (or confidence in) of the

effect.

Effects of interventions are most often framed in relative numeric

measures (ie, risk ratio, hazard ratio), although patients experience the

benefits and harms of the interventions in absolute numeric mea-

sures.1,2 Even high relative intervention effects (ie, a 50% relative risk

reduction) can translate into minor absolute risk differences (ie, 1 or

2 per 100 patients). However, relative effects often are similar regard-

less of baseline risk, whereas absolute effects are more dependent on

the baseline risk. Thus, relative numeric measures may be more mis-

leading than absolute ones.3 In addition, only verbal descriptions of

intervention effects may be misleading or ambiguous.4

The chosen framing influences the views and judgement of clini-

cians and patients. In general, presentation of relative risks of benefits

exaggerates the pros and absolute risks underrate the cons of the

interventions. A decade ago, Cochrane and non-Cochrane systematic

reviews reported absolute treatment effects only in one third of the

reviews.1 Currently, systematic reviews published by Cochrane are

required to report the results of intervention effects both with

absolute and relative numeric measures.5,6

The low level of numeracy and knowledge related to health statis-

tics among doctors and patients are barriers to informed

decision making in clinical practice.7-10 However, by choosing the

right illustrations of the information, understanding evidence can be

substantially improved by doctors and patients.10-13 The appropriately

chosen figures and tables, such as the icon arrays and the fact boxes

displaying the evidence, were shown to increase the level of compre-

hension of the evidence and are probably applicable to many common

real-world settings.12-17 The CPGs do not provide only the objective

evidence but combine this information with applicable statements of

recommendations to users and also influence whether or not certain

treatments are used. Morgott et al found a low level of use of abso-

lute effect size measures in the drug therapy recommendations for

two common diseases in the CPGs published in English or German

languages.18 Otherwise, is it not well known how statements related

to intervention benefits or harms are framed with numerical or non-

numerical information or whether figures tables or other illustrations

have been used to illustrate these effects in the CPGs.

In Finland, developers of the CPGs provide synthesis of evidence

in line with the recommendations of the Grading of Recommenda-

tions Assessment, Development and Evaluation (GRADE) working

group.19 The statements of evidence (eg, statins reduce mortality)

should be consistent with the certainty of the evidence (grade catego-

ries from A to D) which should be based on deliberate overall consid-

eration of beneficial or harmful effects of the intervention and also

take into account the importance of outcomes used in the literature.20

However, the developers of the Finnish CPGs have a considerable

degree of freedom for presenting the benefits and harms of the

interventions. Therefore, the Finnish CPGs can provide fruitful insight

into the ways of framing the benefits and harms of treatments in the

CPG setting.

Our aim was to investigate how statements concerning effects of

interventions considered (a) benefits and harms, (b) magnitude of

effect and its uncertainty, (c) numeric and non-numeric information,

(d) outcomes, (e) strength of recommendation, and (f) tables and

figures to communicate the effects of interventions in 10 Finnish

CPGs on common diseases and risk factors.

2 | METHODS

2.1 | The context of the CPGs in the assessed data

We selected 10 CPGs published by the Finnish Medical Society

Duodecim which are publicly available in Finnish and of which few are

translated into English (https://www.kaypahoito.fi/en/guidelines).

Both of the authors are native speakers of Finnish and fluent in

English. The developmental process of the CPGs does not have direct

financial ties to a medical industry and the process involves a multi-

disciplinary team of medical professionals with a lead author, who is

often a professor in the specialty area of the CPG topic. However, the

intellectual and financial ties of the authors of the CPG of the last

3 years are reported in the end of the CPG document. The published

CPGs are publicly available and they are developed for the applicabil-

ity of the clinical practitioners in mind. However, the CPGs are also

accessed by the greater public as well as patients.

The Finnish Medical Society Duodecim has published CPGs for

over 25 years in Finnish and the total number of updated CPGs is

104 as of June 2020. Ten CPGs on topics with a high prevalence of
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diseases and risk factors conjointed with well-known effective treat-

ments were selected for this study. We chose CPGs on the following

topics: benign prostatic hyperplasia; chronic pulmonary obstructive

disease; depression; dyslipidaemia; hypertension; osteoarthritis of

knee and hip; osteoporosis; stable coronary artery disease; stroke and

transient ischemic attack; type 2 diabetes mellitus. These CPGs were

last updated between 2014 and 2020 and the length of the PDF files

of these CPGs range from 17 to 60 pages. The English translations

show the structure used in the CPGs published by the Finnish Medical

Society Duodecim (link above). In short, CPGs consist of a long list of

bullet points arrayed to two levels of hierarchy associated with a few

tables and figures.

The main texts of the CPGs produced by the Finnish Medical

Society Duodecim are supplemented by the systematic literature

reviews of the level of evidence of the recommendations outlined in

the CPG. These systematic literature reviews are conducted by the

CPG authors with the help of informatician and library secretary in

the Medline and Cochrane library. The authors select the most suit-

able articles of the question in hand (prefer the most updated and rig-

orous meta-analysis if extant) and compose narrative synthesis of

evidence that are linked to the recommendations of the CPG elec-

tronically as supplementary material. The level of evidence of the rec-

ommendations derived from these narrative synthesis of evidence is

categorized by the approach of the GRADE working group into four

categories: A, B, C, and D, in which A represents ‘High’ and D repre-

sents ‘Very low’ confidence in the recommendation. All the selected

CPGs contain dozens of these systematic literature reviews on various

topics conducted by 5 to 10 authors in theirs' respective field of

expertise.

In the guidelines of the CPG itself, the Finnish Medical Society

Duodecim refers to the GRADE working group by linking the wording

of the recommendations to the level of evidence: that is, ‘X interven-

tion may reduce mortality [B]’. Nevertheless, the CPGs are not

homogenous in this regard and variability exists in interpretations of

the evidence and representation of intervention outcomes, effect size,

and uncertainty.

2.2 | Data assessment, extraction, and analysis

The 10 selected and above-mentioned CPGs were screened for the

statements concerning the effects of intervention(s) which were pro-

vided with the associated systematic literature review and category of

level of evidence (A-D, Table 1). For every statement, we assessed the

outcome category (primary/secondary/unspecified, Table 1). If a

statement included several outcomes, the statement was assessed

based on the most essential (primary or secondary) outcome. For

instance, a statement ‘Teriparatide presumably increases bone density

and reduced vertebra fractures among those on glucocorticoid

therapy’ was considered as a statement with a primary outcome

(ie, fracture). We also assessed the representation of the magnitude of

the effect (relative numeric measures/absolute numeric measures/

both absolute and relative numeric measures/non-numeric measures)

and whether the statement considered benefits or harms of the inter-

vention (nature of statement) (Table 1). If a statement included both

benefits and harms, the statement was assessed twice. For instance,

the statement ‘Theophylline presumably improves the lung function in

chronic obstructive pulmonary disease, but then it increases the

adverse effects’ was analysed separately for ‘Theophylline presumably

improves the lung function in chronic obstructive pulmonary disease’

and ‘but then it increases the adverse effects’. Also, if a statement

TABLE 1 Examples of outcomes, representation of magnitude of
effect, and representation of intervention effectiveness or safety

Outcomes Examples

Primary Mortality, survival, stroke, myocardial infarction,

fractures, suicide, gastric perforation

Secondary Quality of life, laboratory measures, diabetes

incident, coronary disease, hyper/

hypoglycaemia, COPD exacerbation

Unstated Reference to prognosis, unspecific symptom

relief, ‘is recommended’, ‘is beneficial’, ‘with

no harms’, ‘is efficient’, ‘better results’

Representation of magnitude of effect

Non-numeric Electroconvulsive therapy is the most effective,

is a safe, and recommendable treatment

modality.

Relative The high-dose statin therapy reduced

myocardial infarctions and strokes 16% to

18% compared to the regular dose.

Absolute Ambulatory measured daytime blood pressure

reduces by 3/3 mm Hg for hypertensive and

normotensive patients.

Both relative

and absolute

Acetylsalicylic acid and dipyridamole joint use

reduces risk of stroke by 37% to 38% in

patients with a history of stroke or transient

ischemic attack compared to the placebo

(absolute risk reduction of 5.9% in the next

2 years, numbers needed to treat 17).

Representation of intervention effectiveness (benefit-statements) or

safety (harm-statements)

Support Strontium ranelate increases bone mineral

density and decreases the incidence of the

clinical and the radiological vertebra fractures

on women with postmenopausal

osteoporosis.

Weakly

support

Mindfulness-based therapy is presumably

effective acute treatment for adolescent

depression.

Neutral There is not enough evidence on the effects of

speech therapy on dysartria.

Weakly against The prolonged therapeutic exercise after the

hospitalization does not seem to increase the

range of motion after the total arthroplasty of

the knee.

Against A transurethral resection of the prostate causes

the ejaculation dysfunction, retrograde

ejaculation.
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contained several references to different levels of evidence reviews,

the statement was assessed separately for each level of evidence. For

instance, the statement: ‘The restriction of the natrium intake

improves the effect of the hypertensive drugs, especially of angioten-

sin converting enzyme inhibitors [B], angiotensin II receptor blocker

[C], beta blockers [B] and diuretics [B]’ was assessed as four different

statements, separately for each level of evidence (intervention).

In addition, we evaluated in what light statements represented an

intervention; was it against an intervention or supporting its usage? We

categorized statements to five levels: support, weakly support, neutral,

weakly against, or against. If a statement referred to an unconditional

effect of an intervention or lack of adverse effects, it was considered to

support the intervention (ie, its effectiveness or safety), while if a state-

ment mentioned adverse effects or lack of favourable effects it was

deemed to be against the intervention (ie, its effectiveness or safety). If

a statement showed some uncertainty, it was considered as a weaker

statement. Reference to ‘lack of evidence’ or statements that did not

consider any effects were interpreted to be neutral statements. For

TABLE 2 Number of statements in clinical practice guidelines stratified by benefit- and harm-statements

Total Benefit-statements Harm-statements

n Col % n Col % Row % n Col % Row %

Clinical practice guideline

Osteoarthritis of knee and hip 75 17 62 16 83 13 22 17

Stroke and transient ischemic attack 90 20 75 19 83 15 26 17

Stable coronary artery disease 10 2 10 3 100 0 0 0

Chronic pulmonary obstructive disease 35 8 32 8 91 3 5 9

Depression 93 21 90 23 97 3 5 3

Type 2 diabetes mellitus 21 5 15 4 71 6 10 29

Dyslipidaemia 23 5 20 5 87 3 5 13

Hypertension 34 8 32 8 94 2 3 6

Osteoporosis 22 5 22 6 100 0 0 0

Benign prostatic hyperplasia 45 10 32 8 71 13 22 29

Nature of statement

Benefit 390 87 390 100 100 0 0 0

Harm 58 13 0 0 0 58 100 100

Grade of evidence

A (high) 214 48 182 47 85 32 55 15

B (moderate) 135 30 120 31 89 15 26 11

C (low) 87 19 77 20 89 10 17 11

D (very low) 12 3 11 3 92 1 2 8

Outcome in statement

Primary 79 18 68 17 86 11 19 14

Secondary 190 42 157 40 83 33 57 17

Unspecific 179 40 165 42 92 14 24 8

Representation of magnitude of effect

Non-numeric 419 94 361 93 88 53 100 12

Relative 20 4 20 5 100 0 0 0

Absolute 6 1 6 2 100 0 0 0

Both relative and absolute 3 1 3 1 100 0 0 0

Representation of intervention effects or safety

Support 229 51 208 53 91 21 36 9

Weakly support 131 29 125 32 95 6 10 5

Neutral 31 7 27 7 87 4 7 13

Weakly against 28 6 18 5 64 10 17 36

Against 29 6 12 3 41 17 29 59

[Correction added on 15 August 2020, after first online publication: In Table 2, data under the heading ‘Outcome in statement’ have been corrected. The

affected columns are Total (n, Col%) and Harm Statements (n).]
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instance, a statement ‘With small doses all primary drugs are well toler-

ated’ was interpreted to support the intervention despite considering

adverse effects or harms, whereas the statement ‘Acupuncture does

not improve motor recovery among stroke patients’ was interpreted to

be against the intervention despite that it considered intervention ben-

efits (see other examples in Table 1).

We also screened and assessed figures, tables, and other illustra-

tions concerning intervention effects in the selected CGPs. As only

16 tables or figures of these kinds of illustrations were detected, we

decided to describe them verbally and categorize them based on

whether they considered benefits or harms or both or non-numeric,

numeric or symbolic intervention effect measures.

Basic tabulations of the assessments of statements are presented by

benefits and harm-statements and by the magnitude of effect measures.

3 | RESULTS

In total, 448 assessments of statements were made. Of those,

58 (13%) considered harms and 390 (87%) benefits of an intervention.

Almost half (47%) of the statements were graded as the highest

A-level of evidence and 30% as the B-level of evidence. The D-level

of evidence occurred only in 12 cases (3%). Primary outcomes were

less common (18%) than were secondary (42%) or unspecified (40%)

ones (Tables 1 and 2).

A vast majority (92%) of statements did not mention the magni-

tude of effect of an intervention in numerical terms. When numbers

were represented, they were more frequently relative rather than

absolute measures. Only three cases reported the magnitude of effect

in both absolute and relative numbers (Table 2).

Most of the statements represented an intervention in a support-

ive (53%) or weakly supportive (32%) frame. One hundred and eigh-

teen statements represented an intervention in a neutral way (7%) or

were weakly against (5%) or more clearly against (3%) it (Table 2).

Most statements that considered intervention benefits reported

favourable findings of interventions in a supportive or weakly support-

ive way. Only 12 statements considered intervention as not being

effective or recommended. If a statement represented the magnitude

of the effect of an intervention in numerical format, relative measures

were more frequently represented than absolute ones (Table 2).

Almost half of the statements that considered intervention

adverse effects or harms were represented in a way that supported

TABLE 3 Number of statements
considering intervention benefits in
clinical practice guidelines stratified by
representation of magnitude of effect of
an intervention

Non-numeric Relative Absolute Both

Total 361 20 6 3

Clinical practice guideline

Osteoarthritis of knee and hip 62 0 0 0

Stroke and transient ischemic attack 73 0 0 2

Stable coronary artery disease 10 0 0 0

Chronic pulmonary obstructive disease 31 1 0 0

Depression 89 1 0 0

Type 2 diabetes mellitus 14 0 1 0

Dyslipidaemia 11 9 0 0

Hypertension 25 3 4 0

Osteoporosis 19 3 0 0

Benign prostatic hyperplasia 27 3 1 1

Grade of evidence

A (high) 160 18 2 2

B (moderate) 113 2 4 1

C (low) 77 0 0 0

D (very low) 11 0 0 0

Outcome in statement

Primary 54 12 0 2

Secondary 143 7 6 1

Unspecific 164 1 0 0

Representation of intervention effects

Support 183 19 3 3

Weakly support 121 1 3 0

Neutral 27 0 0 0

Weakly against 18 0 0 0

Against 12 0 0 0
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use of the intervention (Table 2). No statement indicated adverse

effects with relative or absolute risk increase measures and only five

statements represented prevalence or incidence of adverse effects or

harms numerically (not shown in the tables).

Thirteen percent of the statements which supported an interven-

tion or which were graded as the A-level of evidence were represented

with numbers. None of the statements against the intervention or

those graded at the C- or D-level of evidence were represented with

numbers. A clearly higher proportion of the statements with the pri-

mary outcomes (17%) were represented with numbers than those with

secondary outcomes (5%, Table 3). The most common relative numeric

measure of magnitude of effect was the relative risk reduction.

In total, 16 tables or figures considered the benefits or harms of

interventions. Of those, four considered harms, eight benefits, and

four both benefits and harms. The most common purpose of these

tables or figures was to guide drug therapies based on drug proper-

ties, dosage, benefits, or harms (n = 6). Only three represented inter-

vention effects numerically and six used symbols: traffic lights (four),

arrows (one), or plus or minus signs (one). All three numeric represen-

tations were from the dyslipidaemia CGP, the first reported

prevalences of three adverse effects; the second illustrated the

correlation between relative risk reduction and baseline risk of a

cardiovascular event; the third illustrated relative reduction in

low-density lipoprotein with different statins and dosages.

4 | DISCUSSION

In the 10 selected CGPs published by the Finnish Medical Society

Duodecim, most of the statements of effects considered intervention

benefit rather than harms or adverse effects. Furthermore, approxi-

mately half of the statements considering adverse effects or harms

were represented in a way that supported the intervention. Most

statements did not include numeric estimates of magnitude of effect.

When numeric estimates of magnitude of effect were present, they

were most frequently relative measures and were typically placed in a

statement (a) considering intervention benefits with a primary

outcome, (b) graded as an A-level of evidence, and (c) that supported

intervention usage. Tables and figures were rarely used to

communicate the effects of interventions.

Numeric representations of the effects of the interventions

were rare, while verbal statements about the effects were ambigu-

ous and potentially misleading. For example, a verbal statement in

the stable coronary artery disease CPG states that ‘statin therapy

improves prognosis among patients with coronary heart disease [A]’

without providing any statement on the magnitude. When important

adverse outcomes are associated with the intervention, judgements

in favour or against the use of the intervention are left solely to the

authors of the CPG, as the associated benefits and harms are deriv-

able only from the original research articles. The kind of statements

mentioned above are of minimal utility for informed decision making

in a clinical practice where doctors have little or no time to read

actual research articles.

On the level of the outcomes, the statements were weighted on

the unspecified and secondary outcomes instead of the primary out-

comes. This classification was done retrospectively after reading all

the statements and the examples of the outcomes in each category

are provided in Table 1. The primary outcomes were more often

framed with the numerical measure of the beneficial effects of the

intervention than the secondary and unspecified outcomes. This find-

ing may reflect the selection of the 10 CPGs that focused on common

diseases and risk factors (ie, osteoporosis, dyslipidaemia, hyperten-

sion) and the finding could have been different if other topics would

have been chosen. However, we argue that busy clinicians could ben-

efit more from the CPGs if the ratio of the outcomes would be bal-

anced between primary and secondary outcomes in these 10 selected

CPGs. At least in our view, ambiguous expressions like ‘is effective’

and ‘is beneficial’ should be avoided whenever possible.

A substantial majority (92%) of the statements omitted the magni-

tude of the intervention's effect in numerical terms. Presented num-

bers of the intervention effects were frequently presented in relative

measures and rarely in absolute measures. Three cases (1%) reported

the magnitude of effect in both absolute and relative measures.

Recently, after receiving feedback on the guidelines of interpretations

of the evidence, the GRADE working group uniformly proposed incor-

porating the size and certainty of the intervention effect in the state-

ments of evidence.21 This guideline developed by the GRADE

working group shows that this information is able to be integrated

into CPGs without substantially increasing the burden of the readers

or guideline developers, especially if the level of evidence is classified

by the GRADE categories (from A to D). Studies have shown that

even specialized clinicians have wide-ranging beliefs on the effects of

the most common interventions in their area of specialization.7,22-24

The preferences of the patients and the clinicians with regard to the

benefits and harms of the common preventive interventions are

shown to be extremely divergent between persons, raising the need

for assessment of the numerical information associated with the

effects of the interventions.23-25

The representation of the intervention has been found to be

crucial and has shown to influence patients' and clinicians' informed

decision making.11,12,26,27 The studies also show that numerical

information is often easier to understand from the tables compared

to text.13 Graphical representations may also be illustrative and

effective tools to highlight important information.13-15,28 For exam-

ple, the Cochrane group has developed the Summary of Findings

tables for this purpose and has mandated reporting of absolute and

relative measures of the intervention effects.6,29-31 Especially for

people with lower levels of numeracy,8,32,33 absolute measures of

effects are more understandable if presented in natural frequencies,

for example, ‘5 out of 1000 patients’ and by keeping the denomina-

tor (1000 in this case) as a constant.8,12,27,34 This way of represen-

tation of the intervention effects has shown to increase the

understanding of the effects compared to the numerical representa-

tions alone.12,17

A small minority (13%) of the statements were considered as

harms or adverse effects of the interventions. No statement reported
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harms with relative or absolute risk increase measures and incidence

or prevalence of adverse events were reported only in five statements

and in one table. Half of the statements on harms or adverse effects

were framed in non-numerical language in strong or weak support of

the intervention. For instance, ‘For symptomatic patients with over

50% stenosis of the carotid artery, the carotid endarterectomy sur-

gery was safer than endovascular treatment and it is associated with

fewer strokes and deaths in the 30-day follow-up’. The infrequency of

statements of harms is probably partly explained by the deficiencies in

reporting of the original publications of trials and studies on harms

and adverse effects of the interventions.35,36 Moreover, we focused

on the statements that were based on the systematic literature review

(the level of evidence statement accompanied the statement) and the

authors of the selected CPGs may have prioritized the systematic

reviews on the benefits of the interventions. Nevertheless, as it goes

with the numerical information and size of the effect, informed

decision making requires knowledge about the harms as well as the

benefits of the intervention.37

This study has several limitations. We focused only on the state-

ments that had a level of evidence mark associated with the statement,

and therefore limited our assessment to the statements that are based

on the systematic literature review by the authors of the respective

CPG. The subjectivity of the assessment varied and was probably the

greatest in the classification of the statement to strongly supportive

and strongly against the intervention. The classification of the out-

comes was somewhat arbitrary and subjective but the authors solved

borderline cases by discussion. In quite many cases, the specification of

the outcomes and the statements of the effects were obscure enough

to hinder the classification. The 10 selected CPGs compose one tenth

of all CPGs published by the Finnish Medical Society Duodecim and

these may not be a representative sample of the CPGs. Furthermore,

the statements of the effects of the interventions in these 10 CPGs are

clearly not generalizable to other CPGs produced elsewhere on the

same diseases and risk factors. Nevertheless, we believe the challenges

of the statements and the recommendations of the interventions are

universal and in need of much broader attention.

The CPGs currently used for clinical practice in Finland lack the

numerical information on magnitude of the benefits and harms of the

interventions' effects. The selected 10 CPGs on common diseases and

risk factors were weighted towards secondary outcomes and ambigu-

ous non-numeric frames of magnitude of intervention effects, hinder-

ing the prospects for informed decision making by busy clinicians and

their patients. There is a room for improvement in representations of

the magnitude and the uncertainty of the intervention effects in an

understandable way where outlining absolute measures of the effects

of the primary outcomes of interest could be seen as a starting point.

Other representations such as natural frequencies and infographics of

the intervention effects would decrease the burden of information

gathering, especially among those with low numeracy skills.10,14,15,28

Frankly speaking, there is an obvious and compelling need for more

detailed information on risks and the effects of medical interventions,

presented in a frame that is both sensible and understandable, to

inform clinical decision making.
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