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Abstract
Background: 
Guideline developers use different codes, such as symbols, numbers and letters, to represent the strength of recommendations (SOR) and the quality of evidence (QOE). We aimed to compare healthcare consumers’ understanding, evaluations and preferences for symbols versus numbers and letters. 
Methods: 
Study design: questionnaire study in a randomized controlled design comparing symbols (for both SOR and QOE) with numbers and letters (for SOR and QOE respectively). 
Setting and participants: participants in a community health education program.
Measurements: objective understanding; ease of understanding, clearness and conciseness, and conveyance of uncertainty of the presentation randomized to (on 7-point Likert scales); and the preference between the two presentations.
Results: 
84 (70%) of participants completed the questionnaire. For the presentation of the SOR, participants had a better objective understanding of symbols than numbers (74% vs. 14% correct interpretation, p<0.001). They also scored symbols positively, and numbers negatively for ease of understanding (mean difference (md)=1.5, p=0.001), clearness and conciseness (md=1.5, p<0.001), and conveyance of the degree of uncertainty (md=0.7, p=0.092). Close to half (48%) preferred symbols and close to half (52%) preferred numbers. For the presentation of the QOE, participants objective understanding of symbols and letters was similar (91% vs. 95% correct interpretation, p=0.509). They scored both symbols and letters positively, but scored symbols lower for ease of understanding (md=-0.7, p=0.019), clearness and conciseness (md=-0.6, p=0.051) and conveying the quality of the evidence (md=-0.4, p=0.24). Most participants (80%) randomized to numbers and letters preferred letters, whereas close to half (48%) randomized to symbols preferred letters.
Conclusions: 
For healthcare consumers, symbols were superior to numbers for the presentation of the strength of recommendations. Objective understanding was high for both symbols and letters for the presentation of the quality of evidence, but letters conveyed the quality of evidence better than symbols based on consumers’ evaluations.

Introduction 

Clinical practice guidelines (CPGs) offering specific recommendations should specify the strength of the recommendation and the quality of the underlying evidence.[1]  The strength of a recommendation refers to the degree of confidence that the desirable effects of adherence to the recommendation outweigh the undesirable effects. The quality of evidence refers to the degree of confidence that the estimates of effects underlying a recommendation are correct. 
The Canadian Task Force on the Periodic Health Examination began grading the strength of recommendations and quality of evidence for CPGs in 1979.[2] Since then, an increasing number of organizations have developed various grading systems for CPGs.[3] However, existing grading systems are inconsistent in the ways they convey strength of recommendations and the quality of evidence.  For example, different systems use different codes, mostly as combinations of  numbers and letters (“II-2, B”, “C+, 1”) or different terms (strong evidence, strongly recommended”), to express the same strength of recommendations and the quality of the underlying evidence.[3] This inconsistency confuses users of recommendations, including health professionals, policy makers and consumers. It also impedes the main goal of grading systems, to convey a clear and concise message.[4]
The Grading of Recommendations Assessment, Development and Evaluation (GRADE) Working Group is an informal collaboration of guideline developers, clinicians and methodologists aiming to resolve the actual confusion due to the multiple grading systems available.[5]  The Group has developed a grading system that addresses the shortcomings of existing systems emphasizing transparency and explicitness during the grading process.[6]  To develop or adopt a code for conveying the strength of recommendations and quality of evidence, the GRADE working group reviewed existing grading systems and undertook a systematic review of comparative studies for presenting grades of evidence and recommendations in the healthcare setting or alternative ways of representing ordered categories in any context using numbers, letters or symbols.[4, 7] These reviews found that, although grading systems are widely used, investigators have not evaluated whether consumers are indeed interested in knowing about the strength of recommendations and the quality of evidence. 
Based on the reviews and discussions of the advantages and disadvantages of various presentations, the GRADE Working Group has developed symbols that it recommends to represent the strength of recommendations and the quality of evidence (Table 1).  We chose to compare those symbols with the numbers and letters used by the American College of Chest Physicians’ (ACCP), because that grading system is otherwise similar to the GRADE system. The primary objective of this study was to compare healthcare consumers’ understanding, evaluations and preferences for the two presentations. The secondary objective was to evaluate healthcare consumers’ interest in receiving information about the strength of recommendations and the quality of evidence. 
Methods

Setting and participants

We conducted the study in the setting of the “Mini Medical School”, a community health education program run by medical schools, including the State University of New York at Buffalo (SUNY-AB). At SUNY-AB, the general public with interest in health education attends this program, which consists of four evening sessions of two hours. We chose one of the sessions about interpreting the medical literature to carry this study out. The educational content included explanations about the concepts of evidence, quality of evidence, healthcare recommendations and strength of recommendations. At the end of the session, we asked the audience to complete the study questionnaire. The Institutional Review Board at the University at Buffalo approved the study.

Study design

We randomized participants to one of two questionnaires (Figure). One questionnaire focused on symbols and the other on numbers and letters (Appendix). 
Questionnaires
Both questionnaires included questions about the participants’ demographic characteristics, their frequency of use of the Internet to look up health information, and their familiarity with health and non-health grading systems. It also assessed participants’ preferences of knowing (versus not knowing) about the uncertainty related to the benefits and harms of a treatment or a test and their preference for being informed about the quality of the underlying evidence using a 7-point Likert scale ranging from -3 “strongly disagree” to +3 “strongly agree”.
We tested participants’ objective understanding of that presentation to which they were randomized by asking them to match the presentations (symbols or, numbers and letters) with the words corresponding to each presentation. We then asked them to evaluate the presentation of the strength of evidence (ease of understanding, clearness and conciseness, and conveyance of uncertainty) and the presentation of the quality of evidence (ease of understanding, clearness and conciseness, and conveyance of the quality of evidence). Participants used 7-point Likert scales ranging from -3 “strongly disagree” to +3 “strongly agree” to evaluate the presentations. Finally, we showed them both presentations and asked them which of the two presentations they preferred. For all questions, we presented participants only with a description of how recommendations would be presented, rather than examples of recommendations and presentations.  
Statistical analysis

We analyzed categorical variables using the Chi-square test. We compared the mean of each Likert scale rating to 0 (the neutral value) using the one sample t test. We compared the means of the Likert scale ratings between the 2 approaches using the Mann-Whitney U test. We used SPSS, version 13.0 (SPSS, Inc., Chicago, Illinois), for all analyses.
Results

Of 120 individuals who registered for the session, 84 completed the questionnaire (70% participation rate). Table 2 lists their characteristics. The two groups were largely similar. 
While 84% of participants were familiar with non-health grading systems, e.g. for hotels and movies, only 10% were familiar with health grading systems. Participants preferred to know about the uncertainty relating to outcomes of a treatment or a test, but they were slightly more interested in knowing about uncertainty relating to benefits than harms (96% vs. 90%; p=0.001). Participants also expressed a strong preference to be informed about the quality of evidence that supports a recommendation (mean Likert scale rating = +2.50; 95% Confidence Interval 2.26-2.73). 
Strength of recommendation 

Participants randomized to symbols had a better objective understanding than those randomized to numbers (74% vs. 14% correct interpretation, p<0.001) (Table 3). 

Participants randomized to symbols rated the presentation of the strength of recommendation positively for ease of understanding (mean Likert scale rating = +0.82; p=0.004 for difference from 0), and clearness and conciseness (+0.88; p=0.002) and neutrally conveyance of the degree of uncertainty (+0.36; p=0.173). Whereas, the group randomized to numbers and letters rated the presentation of the strength of recommendation (numbers) negatively for ease of understanding (-0.65; p=0.045), and clearness and conciseness (-0.60; p=0.028), and neutrally for conveyance of the degree of uncertainty (-0.33; p=0.283). The difference between the scores for symbols and numbers was statistically significant for ease of understanding (mean difference (md) 1.5, p=0.001) and clearness and conciseness (md 1.5, p<0.001), but not for conveyance of the degree of uncertainty (md 0.7, p=0.092).
After being presented with both approaches, close to half (48%) preferred symbols and close to half (52%) preferred numbers. The difference in the percentage of participants who preferred numbers was greater in the group randomized to numbers (59% vs. 46%), but this difference was not statistically significant (p=0.258).
Quality of Evidence 

A large proportion of participants objectively understood both symbols (91% correct interpretation) and letters (95% correct interpretation) (Table 4). The difference between the two groups was not statistically significant (p=0.509) for their understanding of symbols versus letters for presenting the quality of evidence. 

Participants rated symbols positively for ease of understanding (m+0.93; p=0.001), clearness and conciseness (+0.93; p=0.001), and conveyance of the quality of the evidence (+0.72; p=0.006). They also rated letters positively for ease of understanding (+1.65; p<0.001), clearness and conciseness (+1.55; p<0.001), and conveyance of the degree of uncertainty (+1.08; p<0.001). The scores for letters were higher than those for symbols for for ease of understanding (md 0.7, p=0.019), clearness and conciseness (md 0.6, p=0.051) and conveying the quality of the evidence (md 0.4, p=0.24).

After being presented with both approaches, most participants randomized to letters preferred letters over symbols (80%; p=0.005) while only 48% of participants randomized to symbols preferred letters (p=0.825). The difference in preferences between the two groups was statistically significant (p=0.002).
Discussion 

Participants in this study preferred knowing about the uncertainty related to the benefits and harms of a treatment or a test and being informed about the quality of evidence underlying a recommendation. For the presentation of the strength of recommendations they showed a better objective understanding of symbols and scored symbols as being better at conveying the strength of a recommendation than numbers, but we found little or no difference in the proportion of participants who preferred symbols or numbers. For the presentation of the quality of evidence similarly high proportions of participants showed an objective understanding of both symbols and letters, but they evaluated letters as being better than symbols for conveying the quality of evidence. More participants also preferred letters, but this difference was only found in the group randomized to the questionnaire used to evaluate numbers and letters.
This study is the first empirical study comparing healthcare consumers’ understanding, evaluations and preferences for different presentations of the strength of recommendations and the quality of evidence. Our study has three major strengths. First, the randomized design protects against the risk of confounding. Second, despite the relatively selected sampling frame, the 70% participation rate strengthens the applicability of our findings to people with an interest in healthcare information. The actual response rate was probably higher than 70% as it is likely that not everybody who registered (N=120) attended the session. Thirdly, we were able to assess objective understanding (correct interpretation), as well as participants evaluations of how well the presentations conveyed the strength of recommendations and the quality of evidence, and which of two presentations they preferred.
Our study also has three main limitations. First, we did not show participants actual examples of recommendations. It is uncertain whether our findings would apply to presentations that are linked to specific healthcare recommendations and it is possible that findings might vary in relationship to different recommendations. Second, although our questionnaire has face validity and was able to detect differences between the presentations, we have not tested its measurement properties outside of this study. Third, our study population was relatively old, mostly female, well educated and interested in health information. The extent to which our findings are applicable to other populations or other cultures is uncertain.
Over 90% of participants wanted to know about the uncertainty related to the benefits and harms and they strongly preferred to be informed about the quality of evidence underlying recommendations. In addition to the characteristics of the participants in this study, the nature of the educational content of the session and the emphasis on the importance of evidence might have inflated these numbers. 

Symbols were superior to numbers for the presentation of the strength of recommendation. A possible explanation for is that the numbers 1 and 2 respectively refer to strong and weak recommendations, but not every individual perceives 1 to be “stronger” than 2. On the other hand, participants evaluated letters more positively than symbols for conveying the quality of evidence, although their objective understanding was high for both presentations. A possible explanation for this could be the participants familiarity with letter grades, which are commonly used in the U.S., for example in schools, and a common understanding that, for example, A is better than B. It is uncertain whether these findings are relevant to settings where letter grades are not commonly used or where a different alphabet is used.
Organizations developing clinical practice guidelines should support and contribute to the standardization of systems of grading quality of evidence and recommendations. A standardized system could have implications for communication, and clinical decision-making.[5] More studies are needed that compare these and other ways of presenting grades of recommendations and evidence before firm conclusions can be drawn about which presentation is best. Studies in populations with various ages, levels of literacy, cultural backgrounds, and languages are needed to determine whether a single presentation can be used widely or different presentations should be used in different settings.[4] Until these studies are available, these results suggest that numbers may be misunderstood. This finding, together with the extensive variation in how numbers and letters are used by different guideline developers [4, 7], further suggest that guideline developers should be cautious about using numbers and letters to present the strength of recommendations and the quality of evidence, at least to consumers. Guideline developers should ensure that a clear explanation is readily available for whatever presentation is used.
References

[1]
Wainer H. Graphical data analysis. Annu Rev Psychol 1981;32:191-241.

[2]
Canadian Task Force on the Periodic Health Examination. The periodic health examination. Can Med Assoc J 1979;121:1193-254.

[3]
The GRADE Working Group. Grading quality of evidence and strength of recommendations. BMJ. 2004 June 19, 2004;328(7454):1490-.

[4]
Schunemann HJ, Best D, Vist G, Oxman AD, for The Grade Working Group. Letters, numbers, symbols and words: how to communicate grades of evidence and recommendations. CMAJ. 2003 September 30, 2003;169(7):677-80.

[5]
Guyatt G, Vist G, Falck-Ytter Y, Kunz R, Magrini N, Schunemann HJ. for the the GRADE working group. An emerging consensus on grading recommendations? ACP J Club. 2006 144(1):A08.

[6]
Atkins D, Briss P, Eccles M, Flottorp S, Guyatt G, Harbour R, et al. Systems for grading the quality of evidence and the strength of recommendations II: Pilot study of a new system. BMC Health Services Research. 2005;5(1):25.

[7]
Atkins D, Eccles M, Flottorp S, Guyatt G, Henry D, Hill S, et al. Systems for grading the quality of evidence and the strength of recommendations I: Critical appraisal of existing approaches The GRADE Working Group. BMC Health Services Research. 2004;4(1):38.




Tables

Table 1: The symbols approach and the letters and numbers approach for the different categories of strength of recommendation and quality of evidence 

	Dimension
	Categories
	Symbols 
	Letters and numbers 

	Strength of recommendation 
	Do it
	((
	A positive statement accompanied by # 1

	
	Probably do it
	(?
	A positive statement accompanied by # 2

	
	Probably don’t do it
	(?
	A negative statement accompanied by # 2

	
	Don’t do it
	((
	A negative statement accompanied by # 1

	
	
	
	

	Quality of evidence 
	High
	((((
	A

	
	Moderate
	((((
	B

	
	Low
	((((
	C

	
	Very low
	((((
	D


Table 2: Participants’ demographics

	Characteristic
	Groups

Combined

(N=84)
	Symbols 

Group

(N=44)
	Letters & numbers Group

(N=40)

	
	
	
	
	

	Age, mean (sd)
	
	58.3 (15.3)
	58.9 (15.5)
	59.6 (15.8)

	
	
	
	
	

	Gender (%)
	Female
	69.8
	67.1
	64.1

	
	
	
	
	

	Occupation (%)
	Labor, clerical or service
	7.0
	4.9
	2.6

	
	Skilled labor, technical
	9.3
	6.2
	2.6

	
	Managerial, professional
	39.5
	30.9
	21.1

	
	Unemployed
	4.7
	4.9
	5.3

	
	Retired
	39.5
	53.1
	68.4

	
	
	
	
	

	Health professional (%)
	Yes
	15.9
	14.5
	12.8

	
	
	
	
	

	Education (%)
	High school
	11.6
	12.5
	13.5

	
	Diploma below bachelor
	14.0
	15.0
	16.2

	
	Bachelor
	27.9
	25.0
	21.6

	
	Graduate
	46.5
	47.5
	48.6

	
	
	
	
	

	Internet Use (%)
	> once/day
	-
	3.8
	8.1

	
	once/day
	4.9
	2.6
	-

	
	once/week
	22.0
	19.2
	16.2

	
	once/month
	17.1
	20.5
	24.3

	
	< once/month
	56.1
	53.8
	51.4


( P value for the statistical test for difference between the two groups

Table 3: Comparison of the symbols approach and the numbers and letters approach for the different categories for their presentation of the strength of recommendation, by the approach evaluated first
	
	Symbols 

 (N=44)
	Numbers & Letters 

(N=40)
	

	
	Percentage
	P value ‡
	Percentage
	P value‡
	P value§

	Understanding
	74.4
	<0.001
	13.5
	<0.001
	<0.001

	Preference for numbers and letters
	46.3 
	0.736
	59.0
	0.423
	0.258

	
	Mean (SD) 
	P value (
	Mean (SD)
	P value(
	P value†

	Easy to understand
	0.82 (1.78)
	0.004
	-0.65 (1.98)
	0.045
	0.001

	Clear & Concise
	0.88 (1.74)
	0.002
	-0.60 (1.66)
	0.028
	<0.001

	Conveys uncertainty
	0.36 (1.74)
	0.173
	-0.33 (1.89)
	0.283
	0.092


( P value for the t-test for the difference of the mean of each group from 0

† P value for Mann-Whitney U test for the difference of the means of the two groups

‡ P value for Chi Square test for the difference of percentage of each group from 50%

§ P value for Chi Square test for the difference of the percentages of the two groups

Table 4: Comparison of the symbols approach and the numbers and letters approach for the different categories for their presentation of the quality of evidence, by the approach evaluated first

	
	Symbols 

 (N=44)
	Letters & numbers 

(N=40)
	

	
	Percentage
	P value ‡
	Percentage
	P value‡
	P value§

	Understanding 
	90.7
	<0.001
	94.6
	<0.001
	0.509

	Preference for numbers and letters
	47.6
	0.825
	80.0
	0.005
	0.002

	
	Mean (SD) 
	P value (
	Mean (SD)
	P value(
	P value†

	Easy to understand
	0.93 (1.76)
	0.001
	1.65 (1.48)
	<0.001
	0.019

	Clear & Concise
	0.93 (1.65)
	0.001
	1.55 (1.43)
	<0.001
	0.051

	Clearly represents QOE
	0.72 (1.62)
	0.006
	1.08 (1.67)
	<0.001
	0.244


( P value for the t-test for the difference of the mean of each group from 0

† P value for Mann-Whitney U test for the difference of the means of the two groups

‡ P value for Chi Square test for the difference of percentage of each group from 50%

§ P value for Chi Square test for the difference of the percentages of the two groups

QOE= quality of evidence
Figure: Study design and flow of participants
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Appendix: The study questionnaire
Strength of recommendations

1. When the benefits of a treatment or a test are likely but uncertain, I prefer:

(
Not to know about the uncertainty and just get a recommendation of “Do it” 
(
To know about the uncertainty and get a recommendation of “Probably Do it”

2. When the harms of a treatment or a test are likely but uncertain, I prefer:

(
Not to know about the uncertainty and just get a recommendation of “Don’t Do it” 

(
To know about the uncertainty and get a recommendation of “Probably Don’t do it”
3. We are considering a system to illustrate these different strengths of recommendation. That system gives you the recommendation statement (positive or negative) and a number to illustrate the degree of uncertainty (either 1 or 2) 

Please match the following:


A positive statement accompanied by number 1

Would refer to the recommendation: (check only one)
(
Do it

(
Probably do it 

(
Probably don’t do it 

(
Don’t do it

A positive statement accompanied by number 2
Would refer to the recommendation: (check only one)
(
Do it

(
Probably do it 

(
Probably don’t do it 

(
Don’t do it

A negative statement accompanied by number 2

Would refer to the recommendation: (check only one)
(
Do it

(
Probably do it 

(
Probably don’t do it 

(
Don’t do it

A negative statement accompanied by number 1
Would refer to the recommendation: (check only one)
(
Do it

(
Probably do it

(
Probably don’t do it

(
Don’t do it

Do you agree that the above system to grade the strength of recommendation:

4. Is easy to understand (check only one)
	(
I strongly

disagree
	(
I disagree
	(
I somewhat

disagree
	(
Not sure
	(
I somewhat

agree
	(
I agree
	(
I strongly agree


5. Is clear and concise (check only one)
	(
I strongly

disagree
	(
I disagree
	(
I somewhat

disagree
	(
Not sure
	(
I somewhat

agree
	(
I agree
	(
I strongly agree


6. Clearly conveys the degree of uncertainty in a recommendation (check only one)
	(
I strongly

disagree
	(
I disagree
	(
I somewhat

disagree
	(
Not sure
	(
I somewhat

agree
	(
I agree
	(
I strongly agree


7. Comparing the above system to another one that uses symbols ((?; see below) which one do you prefer for grading the strength of recommendation: (Check only one)
(
Statement with a number:

A positive statement accompanied by number 1
A positive statement accompanied by number 2

A negative statement accompanied by number 2

A negative statement accompanied by number 1

(
Symbols:

  ((
(?

(?

  ((
Quality of evidence

8. When my doctor gives me a recommendation,  I would like her/him to inform me about the quality of the evidence that supports the recommendation

	(
I strongly

disagree
	(
I disagree
	(
I somewhat

disagree
	(
Not sure
	(
I somewhat

agree
	(
I agree
	(
I strongly agree


9. The quality of evidence that supports a recommendation can be of different levels. 
We are considering a system to grade the quality of evidence composed of 4 letters (A, B, C, D)

Please match the following:


A
Would refer to a quality of evidence that is: (check only one)
(
Very low

(
Low

(
Moderate


(
High

B
Would refer to a quality of evidence that is: (check only one)
(
Very low

(
Low

(
Moderate


(
High

C
Would refer to a quality of evidence that is: (check only one)
(
Very low

(
Low

(
Moderate


(
High

D
Would refer to a quality of evidence that is: (check only one)
(
Very low

(
Low

(
Moderate


(
High
Do you agree that this system of 4 letters (A, B, C, D) to grade the quality of evidence:

10. Is easy to understand (check only one)
	 (
I strongly

disagree
	(
I disagree
	(
I somewhat

disagree
	(
Not sure
	(
I somewhat

agree
	(
I agree
	(
I strongly agree


11. Is clear and concise (check only one)
	(
I strongly

disagree
	(
I disagree
	(
I somewhat

disagree
	(
Not sure
	(
I somewhat

agree
	(
I agree
	(
I strongly agree


12. Clearly represents the quality of the evidence (check only one)
	(
I strongly

disagree
	(
I disagree
	(
I somewhat

disagree
	(
Not sure
	(
I somewhat

agree
	(
I agree
	(
I strongly agree


13. Comparing the above system to another one that uses symbols (((, see below), which one do you prefer for grading the quality of evidence : 

(
Letters:

A

B

C

D

(
Symbols:

((((
((((
((((
((((
Information about you

14. Your Age:​​​________ 

15. Gender

( 1.
Female





( 2.
Male

16. Highest education level attained

( 1.
Less than high school

( 2.
High School

( 3.
Diploma below bachelor level

( 4.
Bachelor degree

( 5.
Masters or doctoral degree

17. Are you in the healthcare field? 

( 1.
No



( 2.
Yes, a medical student 


( 2.
Yes, a medical professional: _________

18. Are you familiar with non health related grading or rating systems (for movies, restaurants, hotels, etc.)

( 1.
No





( 2.
Yes: _____________

19. Are you familiar with health related grading systems (guidelines)

( 1.
No





( 2.
Yes

20. How frequently do you look up health information on the Internet on average:

( 1.
More than once a day

( 2.
Once a day 

( 3.
Once a week

( 4. 
Once a month


( 5.
Less than once a month

21. Occupation

( 1.
Labor, clerical, or service (farm, office, domestic, etc.)

( 2.
Skilled labor, technical (crafts, trades, electronics, etc.)

( 3.
Managerial, professional (business, law, teaching, etc.)

( 4. 
Unemployed

( 5.
Retired
Randomized


N=84





Symbols


N=44








Registered for session


N=120





Valuation & understanding 


of numbers & letters








Valuation & understanding


of symbols 








Preference symbols vs. numbers & letters





Symbols AND numbers & letters


N=44








Symbols AND numbers & letters


N=40


approach








Preference symbols vs. numbers & letters








Numbers & letters N=40
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