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Purpose: Despite evidence from clinical guideline development that physicians and patients 
show discordance in what they consider important in outcome selection and prioritization, it 
is unclear to what extent outcome preferences are concordant between experts and citizens 
when it comes to the context of primary prevention. Therefore, the objective of this study 
was to assess whether expert judgments about the importance of beneficial and harmful 
outcomes differ from citizen preferences when considering intervention options for 
a periodic health examination (PHE) program.
Participants and Methods: We conducted an online survey using a modified Delphi 
approach. The target population for the survey consisted of citizens who had attended the 
PHE (n=18) and experts who made evidence-based recommendations (n=11). Citizens and 
experts assigned a score on a 9-point Likert scale for each outcome of 14 interventions. We 
analyzed the intragroup agreement based on Krippendorff’s alpha and the intergroup agree-
ment using the cube root product measure (CRPm). We further tested for significant 
differences between the groups using the Mann U-test.
Results: Agreements within the groups of citizens and experts varied across the 
interventions and tended to be poor (α ≤0 to 0.20) or fair (α = 0.21 to 0.40), with 
three exceptions showing moderate agreement (α = 0.44 to 0.55). The agreements 
between the citizens and experts across the interventions was fair (CRPm = 0.28) 
during the first Delphi rating round. The mean differences between the citizens and 
experts on the Likert scale ranged from 0.0 to 3.8 during the first rating round and from 
0.0 to 3.3 during the second. Across interventions, the citizens rated the outcomes as 
more important than the experts did (p<0.01). Individual participants’ ratings varied 
substantially.
Conclusion: Because experts generally underestimated the outcomes’ importance to citi-
zens, the involvement of citizens in guideline panels for preventive services is important.
Keywords: outcome ratings, guideline methodology, patient involvement, GRADE, health 
examination

Introduction
The past decades have seen a profound shift in modern health care systems from 
a paternalistic toward a patient-centered approach involving shared decision- 
making.1 Although this approach is strongest within the individual patient–physi-
cian relationship, patients or citizens have an increasing opportunity to contribute, 
participate, and voice their perspectives during guideline development.2
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The importance of considering patients’ or citizens’ 
values and preferences during guideline development has 
been recognized by international institutions and groups3,4 

and is also reflected in the instruments that measure guide-
line quality. For example, the Appraisal of Guidelines for 
Research and Evaluation II (AGREE II) instrument to 
assess the quality of professional guidelines requires 
guideline developers to seek patients’ views and prefer-
ences—the views of the target population.5 However, gui-
dance on how to engage patients in the process is still 
lacking. A recent systematic review on guidance docu-
ments for developing clinical guidelines from 56 institu-
tions identified 40 (71.4%) that recommended the 
inclusion of patients or their representatives in the clinical 
guideline development process, with very few providing 
explicit guidance on how to implement this.6

To address this issue, Armstrong et al7 proposed 
a framework outlining options for the methods and timing 
of patient engagement in 10 steps, ranging from identify-
ing relevant guideline topics and evaluating the methods to 
impact of engagement in the guideline process. It also 
involves the contribution of patients in developing guide-
line questions, including the selection and prioritization of 
outcomes. One method to implement this is to conduct 
a survey wherein patients select and rate the importance of 
outcomes. The Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) working group 
initially stressed the importance of focusing on outcomes 
that are important or critical for clinical decision-making 
from the viewpoint of those affected by the guideline.8 In 
practice, however, the process of rating the relative impor-
tance of health outcomes is often performed by guideline 
panel members acting as proxies for patients or citizens.8

It is further known from research studies comparing 
outcome selection and prioritization that physicians and 
patients show discordance in what they consider 
important.9–12 Recently, Gutmann et al9 found notable 
differences between patients and their caregivers and 
a working group of nephrologists in the scope and focus 
of topics or outcomes of clinical practice guidelines for 
percutaneous renal biopsy. While the experts prioritized 
topics focused on clinical procedures and outcomes related 
to decreasing recovery time, minimizing the risk of com-
plications, and maximizing sample yield, patients and 
caregivers were focused on self-management, psychoso-
cial impact, education, patient–provider communication, 
and impact on family. A study by Demyttenaere et al10 

found that physicians attached more importance than 

patients did to depressive and anxious symptom severity, 
functional impairment, and some aspects of quality of life 
for the cure of depression. In contrast, patients emphasized 
the importance of positive affect.

Despite this evidence from clinical guideline develop-
ment, it remains unclear to what extent outcome prefer-
ences are concordant between experts and citizens when it 
comes to the context of primary prevention. The primary 
preventive context differs from a curative context in that it 
targets citizens without the symptoms or awareness of 
having a disease. Citizens do not experience any burden 
of a disease, including discomfort, pain, symptoms, and its 
impact on their quality of life. They select and rate out-
comes of a disease that does not affect them and that they 
aim to prevent.

The objective of our study was to assess whether 
expert judgments about the importance of beneficial and 
harmful health outcomes differ from citizen preferences 
when considering intervention options for the periodic 
health examination (PHE).

Methods
The present study was part of an evidence-based revision 
of the PHE program in the Austrian primary care setting. 
In Austria, statutory health insurances offer free annual 
health examinations to men and women aged 18 years or 
older.13 This study was conducted in accordance with the 
Declaration of Helsinki.14

Design
To achieve our objective, we conducted a web-based sur-
vey including randomly selected citizens and multidisci-
plinary experts who were part of the guideline panel 
revising the PHE. The survey was open from 
December 2017 to April 2018 and used a modified 
Delphi approach with two rounds of rating the outcomes’ 
importance.

Participants
The target population for our survey consisted of two 
groups: citizens who have attended the PHE and experts 
who make evidence-based recommendations about the 
PHE. Details about the citizen selection process have 
been previously published.15 Briefly, regional health insur-
ance funds identified a random sample of 3600 eligible 
citizens and sent postal invitation letters to participate in 
the study. Citizens could respond free of charge with a pre- 
addressed envelope, and 8.2% responded to the invitation 
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letters. Of those, we selected 30 persons based on an 
a priori developed sampling grid that included the follow-
ing categories: age, gender, place of residence, education, 
and migration background. Before participating in the 
survey, citizens took part in focus groups that determined 
their expectations and experiences of the PHE and helped 
select outcomes they deemed relevant to deciding whether 
to participate in a PHE. The sample size of the focus 
groups was primarily guided by the heterogeneity of the 
citizens and data saturation. Ethical approval was granted 
by the Danube University Research Ethics committee (EK 
GZ 16/2015–2018). We sought informed consent from the 
participants in the form of signatures before the start of the 
focus group and implied consent from the participants of 
the survey. The Danube University Research Ethics com-
mittee approved both forms of consent.

Experts who participated in the survey were members 
of a multidisciplinary guideline panel for the revision of 
the Austrian PHE. We chose the panel members to achieve 
a diverse representation of backgrounds and expertise, 
resulting in an expert panel of 11 members who had 
education and experience in public health, general medi-
cine, internal medicine, and evidence-based methods, or 
who were patient representatives.

Identifying Relevant Outcomes
In a first step, we collected potentially relevant outcomes 
for the PHE. We derived these outcomes from themes that 
emerged during the qualitative analysis of the data of the 
aforementioned focus groups comprised of citizens who 
had attended PHEs. These outcomes did not refer to spe-
cific screening and counseling interventions but rather to 
the PHE as a program (eg, improved quality of life or 
decreased risk of mortality). In a second step, to arrive at 
more specific outcomes for each intervention of interest, 
we searched the literature for systematic reviews and com-
plemented the lists with outcomes identified in the relevant 
scientific literature. Finally, we asked the guideline panel 
members to identify additional relevant outcomes from 
their perspectives. To the experts we emphasized the 
importance of the lists including outcomes of both the 
benefits and harms of screening and counseling interven-
tions. The list of outcomes for each intervention is dis-
played in the figures in the Supplementary material.

Web-Based Survey
We developed a web-based survey using the 
SurveyMonkey, Inc. software (San Mateo, California, 

USA). In this survey, we asked citizens and experts to 
rate the outcomes’ importance. In other words, we asked 
them to select and rate which outcomes they deem the 
most important when they must decide for or against 
a specific intervention. This approach follows the one 
proposed by GRADE,8 which recommends that guideline 
developers consider multiple outcomes, providing 
a balance between benefits and harms for their decision- 
making process. GRADE rates outcomes on a scale from 
1–9 and classifies them into three categories according to 
their importance for decision-making (critical, important 
but not critical, of limited importance).

For each intervention, we created an individual page in 
the web-based survey, asking the following question: if 
you are to decide whether an adult should participate in 
this intervention, how important are the following desir-
able and undesirable consequences in making such 
a decision? Participants were then prompted to assign 
each outcome a score on a 9-point Likert scale (1 is not 
important, and 9 is critically important). We pilot-tested 
the survey on four persons and revised the final survey 
based on their feedback.

The citizens and experts anonymously rated the out-
comes. To ensure that the citizens understood the task and 
outcomes, we asked an experienced scientific writer to 
adapt the text and outcomes to plain language for lay 
audiences. For example, instead of “overtreatment,” we 
used the term “risk of being treated even though you are 
healthy.” We applied a modified Delphi method16 using 
two rounds of ratings, so participants had the opportunity 
to reconsider their first-round rating with the group results 
in mind.

Statistical Analysis
After the first round, we calculated the means and ranges 
on the 9-point Likert scale for all the outcome ratings and 
reported them back to the participants at a group level 
(citizen and expert panels together). We did not impute 
missing data. To achieve consensus, we used the means 
and ranges on the 9-point Likert scale for all the second- 
round outcome ratings (citizens and experts together). The 
seven highest ranked endpoints for each intervention 
informed decision-making on the PHE program’s interven-
tion options.

To assess whether experts would have been able to 
judge the importance of beneficial and harmful outcomes 
to citizens, we analyzed the intergroup agreement between 
the citizens and experts. Agreement measures are useful 
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means of assessing how closely two observers agree in 
their assessments. If the agreement is poor, the suitability 
of the expert group to rate patient-centered outcomes can 
be questioned.17 We used the cube root of the product 
measure (CRPm) to analyze the intergroup agreement.17 

This measure calculates the intragroup agreement within 
each group and in the combined group based on 
Krippendorff’s alpha, a measure of agreement among sev-
eral raters, using the formula:

CRPm ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
AgrðAÞ � AgrðBÞ � AgrðABÞ3

p

Agr(A) corresponds to the agreement within the citizen 
group of m1 raters (m1 = number of raters in group 1), 
Agr(B) to the agreement within the expert group of m2 
raters (m2 = number of raters in group 2), and Agr(AB) 
to the agreement within a combined group of m1+m2 
raters. Krippendorff’s alpha reaches 1 when there is 
perfect agreement among the raters. An alpha of 0 indi-
cates no agreement, and a negative alpha shows systema-
tic disagreement that exceeds what can be expected by 
chance. The CRPm is interpreted similarly to 
Krippendorff’s alpha: if the raters in each group com-
pletely agree, the CRPm = 1; if there is no agreement or 
disagreement among the raters then the CRPm ≤ 0. 
Several benchmark scales have been constructed to aid 
in the interpretation of agreement data. The most widely 
used in the medical field is the one proposed by 
Altman.18 It considers values below 0.20 as a poor 
strength of agreement, from 0.21 to 0.40 as fair, from 
0.41 to 0.60 as moderate, from 0.61 to 0.80 as good, and 
from 0.81 to 1 as a very good strength of agreement.

To explore whether the agreement measures would 
change with fewer categories, we recoded the data using 
the three GRADE categories critical (7–9 points), impor-
tant but not critical (4–6 points), and of limited importance 
(1–3 points) instead of the 9-point Likert scale and reran 
the analyses. We further calculated the means of the points 
on the Likert scale for each outcome and the ranges of the 
mean differences and used a Mann–Whitney U-test to 
determine whether the experts scored significantly higher 
than the citizens. To assess the rating variability, we com-
puted the mean difference and standard deviation of the 
points on the Likert scale between the 10th and the 90th 
percentile of both the citizens and experts for each inter-
vention. We used R19 to conduct the statistical analyses. 
The analyses were done after the first and second survey 
round.

Results
Eighteen citizens and 10 experts participated in at least 
one round of the survey. Depending on the health out-
come, 11 to 14 (out of 30) citizens and 9 to 10 (out of 
11) experts completed the ratings. Overall, the participants 
rated 153 outcomes for 14 interventions (see 
Supplementary material for number of participants and 
outcomes for each intervention).

The results showed a generally fair agreement in the 
importance of the outcomes within the individual citizen 
and expert groups as well as between the two groups. 
During the first rating round in which participants were 
not yet influenced by the group results, the overall agree-
ment across all outcomes was α=0.24 among the citizens 
and α=0.36 among the experts (Table 1), both of which are 
considered fair agreements. Table 1 provides the agree-
ment coefficients for each PHE intervention for the citi-
zens and experts as individual groups as well as between 
the two groups. In 8 of 14 interventions, the experts 
showed a higher within-group agreement than the citizens 
regarding the outcomes’ importance. The agreement 
between the citizens and experts across all outcomes was 
fair, with a CRPm=0.28. The agreements between the 
citizens and experts were highest for health outcomes of 
screening for glaucoma, hearing impairment, and hepatitis 
C (>0.40). In contrast, agreements about the importance of 
the health outcomes of counseling on physical activity and 
screening for anemia, vitamin D deficiency, and osteo-
porosis were the lowest (<0.10). For the outcomes of 
screening for anemia, the citizens and experts achieved 
no agreement at all. Recoding the data into the three 
GRADE categories generally did not increase the agree-
ment levels.

Comparisons of the mean points on the Likert scale for 
the outcomes across all interventions show that the citizens 
tended to rate the outcomes as statistically significantly 
more important than the experts did (p<0.01 when testing 
9 Likert scores and 3 GRADE categories, Mann–Whitney 
U-Test, Table 1). When looking at individual interven-
tions, those with significantly higher outcome ratings 
among the citizens compared to the experts are screening 
for anemia (p<0.01), parodontitis (p<0.01), age-related 
vision impairment (p<0.05), vitamin D deficiency 
(p<0.01), and chronic kidney diseases and urinary tract 
infections (p<0.05), with all the remaining outcomes sta-
tistically significant when testing the 3 GRADE categories, 
apart from screening for age-related vision impairment 
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(p=0.09) and chronic kidney diseases and urinary tract 
infections (p=0.06). On average, the experts underesti-
mated the outcomes’ importance to the citizens by 11% 
(average mean citizens: 6.2; average mean experts: 5.3).

We observed exceptionally large differences in the 
mean ratings of the outcomes for screening for vitamin 
D deficiency (Table 1), with some values differing by 
more than 3 points (quality of life, prevention of immune 
system diseases, prevention of heart disease, increase in 
life expectancy, stroke prevention, prevention of diabetes, 
and cancer prevention) (range 1.2 to 3.8 points). Individual 
citizens’ and experts’ judgments about the outcomes’ 
importance varied substantially across interventions. The 
mean differences in the points on the 9-point Likert scale 
between the 10th and the 90th percentile, which gives an 
indication of where 80% of the ratings fall, ranged from 
3.5 to 5.2 among the citizens and from 3.2 to 4.8 among 
the experts (Table 1).

Another trend that can be observed (see the figures in 
the Supplementary material) is that both groups generally 
perceived the benefit-related outcomes as more important 
than those related to risks. This was more prominent 
among the citizens, who consistently rated all risk-related 
outcomes lower than those related to benefits. The experts 
rated the risk-related outcomes, such as overdiagnosis or 
overtreatment, higher than some of the benefit-related out-
comes for the screening for vitamin D deficiency, osteo-
porosis, chronic kidney diseases, and urinary tract 
infection.

Expectedly, the second Delphi round of outcome rat-
ings yielded results with higher agreements, as participants 
were influenced by the combined citizens’ and experts’ 
results that were reported back after the first Delphi round 
(Table 2). The overall agreement among the citizens rose 
to α=0.30 (recoded data α=0.30) and among the experts to 
α=0.53 (recoded data α=0.46; see Table 2). The intergroup 
agreement was CRPm=0.39 (recoded data CRPm=0.36), 
with an increase of 0.11 (0.09 recoded data) percentage 
points compared to the first round. The agreements 
between the citizens and experts were now above 
CRPm=0.5 for health outcomes of the following interven-
tions: screening for glaucoma, hearing impairment, and 
hepatitis C. The mean differences between the citizens 
and experts in the points on the 9-point Likert scale tended 
to be lower than those in the first Delphi round, with 
maximum values ranging from 1.1–3.3. The mean differ-
ences in the points on the Likert scale between the 10th 
and the 90th percentile still ranged from 2.8 to 4.7 among 

the citizens and from 2.1 to 3.8 among the experts, reflect-
ing individual values and preferences. The citizens still 
rated the outcomes as more important than the experts 
across all interventions (p<0.01 when testing 9 Likert 
scores and 3 GRADE categories). The experts underesti-
mated the outcomes’ importance to citizens by 7% (aver-
age mean citizens: 5.7; average mean experts: 5.2).

Discussion
Our study assessed whether expert judgments about the 
importance of beneficial and harmful outcomes differ from 
citizen preferences when considering 14 interventions for 
the development of the PHE program. The agreements 
both within and between the citizen and expert groups 
tended to be poor to fair, with variations between the 
interventions and outcomes. Further exploring the data 
by comparing the mean differences between the citizens 
and experts for each outcome, we found that citizens, on 
average, attached a higher importance to all the outcomes 
than the experts (p<0.01 across all interventions), a finding 
also observed by Demyttenaere et al.10 This confirms that 
experts underestimate the importance patients attach to 
outcomes, and that experts are not ideal proxies for citi-
zens in outcome ratings.

Overall, it seems that citizens find it harder to discri-
minate outcomes on a scale and consider most outcomes 
very important. However, both groups show a substantial 
variability in the ratings, as indicated by the considerably 
large mean differences in the points on the Likert scale 
between the 10th and the 90th percentile. The observed 
low agreement among medical experts is an unexpected 
finding, as one would assume that a common expertise 
leads to higher agreement in outcome ratings.

Another observation is that although both the citizens 
and experts rated beneficial outcomes higher than harmful 
outcomes, the experts tended to show more awareness of 
harmful outcomes. For screening for depression, vitamin 
D deficiency, osteoporosis, and chronic kidney diseases or 
urinary tract infections, experts rated harmful outcomes 
higher than citizens, while citizens rated beneficial out-
comes higher than experts. One explanation is that citizens 
could be less concerned with risks or less aware that risks 
can be a problem than experts within a screening and 
counseling intervention context. For example, the findings 
from a qualitative study on the information needs in color-
ectal cancer screening showed that some participants do 
not want to be informed about the risk of getting a false 
test result.20
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We observed the biggest difference in the mean outcome 
ratings between the citizens and experts for screening for 
vitamin D deficiency, with the mean differences across out-
comes ranging from 1.2–3.8 (Table 1 and Supplementary 
material Figure S12). This indicates that the citizens perceived 
vitamin D deficiency as a much more important health threat 
than the experts, which could be a result of the knowledge 
difference between the two groups. While experts rated pre-
vention of osteoporosis and fractures much higher than other 
beneficial outcomes in relation to vitamin D deficiency, citi-
zens considered a range of beneficial outcomes, such as stroke 
and cancer prevention, as important. Similar ratings were 
observed for screening for osteoporosis, where experts con-
sider the prevention of bone fractures as most important, and 
citizens rate all the beneficial outcomes as similarly important.

We further noticed that the agreement within and between 
groups can be low, even though the mean values of the out-
come ratings indicate little difference between citizens and 
experts, for example, for counseling on physical activity 
(Table 1 and Supplementary material Figure S11). In contrast, 
interventions with a moderate or fair agreement, such as 
screening for glaucoma and for hearing impairment (Table 
1), show notable differences in the mean values between 
citizens and experts for some outcomes (eg, improvement in 
well-being, reduction in eye pain, memory improvement, pre-
vention of dizzy spells; Supplementary material Figures S7 
and S8). This indicates that mean values are of little informa-
tive value if the agreement is low, but if the agreement is high, it 
is still important to look at potential differences in individual 
outcomes.

The findings support the application of a Delphi approach 
using at least two rating rounds during guideline 
development.16 The second rating round increased the agree-
ment levels, with four interventions’ agreement levels advan-
cing to a good strength of agreement (Table 2). Online 
approaches to engage participation in a guideline development 
process are convenient and facilitate greater openness and 
honesty among patients as opposed to face-to-face meetings, 
where patients may feel intimidated by clinicians and research-
ers. Potential disadvantages include the difficulty of engaging 
specific patient populations.21 Khodyakov et al have developed 
a practical guidance for conducting online modified Delphi 
panels, which was published after this study was conducted.22

Our additional analysis of recoding the data into three 
instead of nine categories on the scale, which is eventually 
applied in the GRADE decision-making process,8 showed 
that the agreement levels only slightly improved or even 
diminished when using three categories. This confirms that 

Krippendorff’s alpha and the CRPm are robust measures 
toward recategorization, and that the current GRADE 
approach of using nine categories should not be changed.

On a larger scale, the findings of this study enhance our 
understanding of the impact of patient engagement on guide-
line development. They show that citizens attach a different 
importance to intervention outcomes in the context of PHE 
than experts, thereby influencing the decision of which inter-
ventions to include in the PHE program. This study has also 
advanced the research evidence on outcome selection and 
prioritization, which is integrated in Step 4 (Framing the ques-
tion) of the framework proposed by Armstrong et al.7 Their 
findings also emphasize the importance of citizen or patient 
participation using formal methods of involvement such as 
surveys or Delphi approaches.16 Several researchers have cri-
ticized the roles of patients as often being symbolic rather 
inclusive.23,24

The strengths of this study include the use of agree-
ment measures for comparison. Other studies have merely 
relied on the measure of means to compare the data.9,10,25 

Another strength is the use of plain language in the sur-
veys sent to both the citizens and experts. We collaborated 
with science journalists who translated medical terms into 
plain language.

A limitation of this study was the small sample size (11 to 
14 citizens and 9 to 10 experts) and the low response rate 
among citizens (37–47%). Estimating sample sizes for agree-
ment studies can be a complicated undertaking,26 with no 
simple guidance for the sample size requirements of the 
CRPm yet available. The strength of agreement is influenced 
by various factors, including the number of subjects or cate-
gories or the distribution of subjects among categories. 
Consequently, an agreement value of 0.5 based on 100 parti-
cipants provides a much stronger message about the extent of 
the agreement among raters than an agreement value of 0.5 
based on 10 participants.27 There are also no guidelines or 
recommendations on the appropriate sample size for Delphi 
studies, and previous studies have been conducted with vir-
tually any sample size, ranging from 10 to 100 or more 
participants.28 We wanted to get some idea of the potential 
differences in the outcome ratings between citizens and experts 
in a screening or counseling intervention context that occur if 
a relatively small number of stakeholders are involved. It was, 
therefore, beyond the scope of this work to achieve a sample 
size with adequate statistics for an agreement analysis. 
However, we do recognize the exploratory nature and limited 
generalizability of our study and propose that future research 
considers a larger sample size.
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Conclusions
This study adds empirical knowledge to our current meth-
odological understanding of guideline development pro-
cesses in a preventive context. The differences and 
variability of the results between the citizens and experts 
demonstrate the importance of citizens’ or patients’ invol-
vement in outcome selection and the prioritization of 
a guideline development process using formal methods 
such as surveys or Delphi approaches. These differences 
show that experts are not ideal proxies for citizens in 
outcome ratings.23,24 The large variability among the rat-
ings within each group further suggests involving larger 
groups of patients or citizens and also experts in outcome 
ratings. However, further research including a statistically 
powerful sample size must be undertaken to confirm this 
conclusion.
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