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Training: Using Rare Barometer surveys for advocacy

1. Understanding survey methodology and using survey results
Moderator: Jessie Dubief, Social Research Director, EURORDIS
Friday: 14:00-15:30 ; Saturday: 9:00-10:30

30 minutes break

2. Writing exercises (per table)
With panellists from the community

Friday: 16:00-17:30; Saturday: 11:00-12:30

1. Writing for healthcare professionals and scientists (plan for a scientific poster)

2. Writing for policy makers (4-5 slides for an oral presentation)

3. Developing strategic objectives and indicators for a patient organisation



Understanding survey methodology and using survey results

What is a survey? 
To which questions do we want to answer?

WHAT can You say with Rare Barometer results?
How robust is the Rare Barometer information, and can you use it to talk about 
all the people living with a rare disease?

How are the Rare Barometer questionnaires designed?
How do we go from research questions (i.e. questions we ask ourselves), to 
questions that are asked to the participants?

How can you present Rare Barometer results?
Which types of analysis and which types of graphs can you do?



Notions 
covered

PanellistScope (rare diseases, geo)Survey topic

Mean, median, 
odd ratios

Zoe Alahouzou,  
EURORDIS

All rare diseases, Europe
The diagnosis odyssey of people living with a 
rare disease

Table 1

Mean, median, 
boxplot

Claudia Crocione, HHT-
Europe

Hereditary Hemorrhagic
Telangiectasia, Europe

The diagnosis odyssey of people living with a 
rare disease

Table 2

Percentage, 
p-value

Nick Meade, Genetic 
Alliance UK

All rare diseases, United 
Kingdom

The opinion of people living with rare diseases 
on newborn screening

Table 3

Percentage, 
p-value

Kirsten Johnson, Fragile 
X International

Fragile X Syndrome, 
Europe

The opinion of people living with rare diseases 
on newborn screening

Table 4

Percentage, 
p-value

Dorica Dan, Romanian 
National Alliance for RD

All rare diseases, 
Romania

The impact of living with a RD on daily life: 
social participation and independent living

Table 5

Percentage, 
p-value

Claäs Rohl, NF Patients 
United

Neurofibromatosis, 
Europe

The impact of living with a RD on daily life: 
social participation and independent living

Table 6

Training: how to use Rare Barometer results?



What is a survey?

To which questions do we want to 
answer?



What is a survey?

• A way of answering questions that you have, and for which you need to ask people

• Needs to have clear goals and objectives. 

• Need to have a clear target population (or target audience)



Objectives of the surveys
The diagnosis odyssey of people living with a rare disease (2022)

• Measuring the time necessary to obtain a diagnosis
for people living with a rare disease

• Understand the different steps of the diagnosis 
journey 

• Define the obstacles limiting the access to diagnosis 

• Identify best practices, tools, support and services 
contributing to a faster diagnosis

• Identify the role of new technologies



• Advocate for harmonised criteria and adequate policies for newborn screening.

• Define a list of conditions to be tested in the Screen4Care project.

Creating a 
sound basis to

• The attitudes and perceptions of people living with rare diseases towards
newborn screening for themselves, and for all rare diseases.

• Which approach of newborn screening is considered acceptable by people living
with rare diseases.

• How the opinion of people living with rare diseases on newborn screening relates
to their characteristics (age, gender, country, family situation…) and those of
their rare disease.

Understand

Objectives of the surveys
The opinion of people living with a rare disease on newborn 
screening (2023)



Objectives of the surveys
Social participation and independent living (2024)

• Estimate the level of participation in social activities 
such as education, work or leisure.

• Identify barriers or facilitators in doing those social 
activities.

• Understand preferences and needs regarding living 
arrangements and personal assistance.

• Collect experiences with disability assessment.

• Identify the main difficulties in accessing social and 
disability rights. 



What can you say with 
Rare Barometer 
results?

Do Rare Barometer results give 
information on the all the people 
living with a/my rare disease?



Know the target population
All the people you want to know about, i.e. all the people you should call, interview, or send 
the questionnaire to, if you could reach them all.

Ex: the 30 million people living with a rare disease in Europe, all patients living with Duchenne 
Muscular Dystrophy in Europe, all carers of patients living with NF1 in Germany, patients between 
12 and 25 y.o. in a specific hospital, patients who have been referred to expert centres for rare 
kidney diseases, etc.







Know your SAMPLE

It would be costly (in time and money) to investigate all the target 
population: instead, we use a smaller subset of that population. That group 
or section of the target population is called a sample.

We can then rely on some statistical values that can allow to estimate 
whether the results that were found in the sample could be extrapolated to 
the target population.



What is a Representative SAMPLE?
LARGE target populations

For large target populations (e.g. the 30 million people living with a rare disease in Europe), a 
representative sample is a sample that…

…EITHER includes a random selection of people from the target population, which implies having a 
database of the target population
e.g. Random selection of voters from a voter list or vehicle owners from a vehicle registration database 

…OR mimics the structure of the population, which implies knowing its structure.
e.g. if the target population comprises 52% of women and 15% of people under 25 years old, the sample 
should be similar to be representative. 

…AND includes enough people for the results to be significant
At least 300 people; ideally 1000 people (the gain in robustness is negligible after 1000)



For large target populations (e.g. the 30 million people living with a rare disease in 
Europe), a representative sample is NOT a sample that…

…corresponds to a certain percentage of the target population
e.g. you do NOT need to have at least 1% of the population, i.e. at least 300 000 people, to 
represent the 30 million people living with a rare disease in Europe.

…is made up of the largest number of participants you could reach out to
e.g. if your goal is to measure the risk factors of diabetes in your region, surveying all the 
people in the hospital registries does not give you a sample representative of your target 
population (adults with or without diabetes in the region).

What is a Representative SAMPLE?
LARGE target populations



A good (if not ‘representative’) sample for small target populations is a sample that…
e.g. the 160 people living with dystonia 28 worldwide (source: Orphanet)

…corresponds to a ‘good’ percentage of the population
e.g. 100 people out of the 160 people with dystonia 28 worldwide: more than 60% of the target 
population.

…ideally, it mimics the main characteristics of the population.
e.g. when for a target population (a patient registry of 1000 patients with scleroderma) where 80% are 
female, the sample is also 80% female.

What is a Representative SAMPLE?
SMALL target populations





A Representative SAMPLE FOR all rare diseases?
A representative sample supposes that we already know the characteristics of the population

What would be those characteristics in the context of rare conditions?
e.g. gender balance depending on gender prevalence of rare diseases, age distribution among people 
living with a rare disease, type of rare disease, diagnosis status, socioeconomic background (probably 
less relevant given that 70% of rare conditions are genetic)…

What do we know?

• More than 6000 different rare diseases with different prevalences and sociodemographics.

• What epidemiological information do we have on people living with a rare disease?



A Representative SAMPLE for all rare diseases?
What do we know about all people living 
with a rare disease in Europe ?
Orphanet study: point prevalence of rare 
diseases from 3585 conditions with a known 
point prevalence (58% of RDs in their data):

• Conditions with a point prevalence between 
5/10,000 and 1/100,000 represent 11% of 
the RDs considered (390/3585), and at least 
95% of patients.

• Ultra-rare conditions (point prevalence 
under 1/100,000) represent 89% of the RDs 
considered (3195/3585), and 1-2% of the  
patients.

That’s all we know so far about people 
living with a rare disease in Europe



A Representative SAMPLE for all rare diseases?
What is the point prevalence in Rare Barometer 
samples?
Ex: survey on the impact of living with a rare disease on 
daily life (pages 35 of the report: tiny.cc/RB_DailyLife:

Not yet diagnosed or unknown point 
prevalence

47% (4451)

Orphanet study:

• Conditions with a point prevalence between 
5/10,000 and 1/100,000 represent 11% of 
the RDs considered (390), and at least 95% 
of patients.

• Ultra-rare conditions (point prevalence 
under 1/100,000) represent 89% of the RDs 
considered (3195), and 1-2% of the  
patients.

When representativeness is not achievable, we conduct an exploratory 
research by studying a group without making generalisation. 
By multiplying exploratory researches, we constitute a body of evidence.



information on rare barometer samples
Where is the sample information?Survey topic

Article: sections ‘Population and recruitment’ and 
‘Characteristics of the respondents.

Factsheet:  top banner

Dashboard: pages 4-16

The diagnosis odyssey of people living with 
a rare disease

Table 1

Table 2

Report: page 10-12

Factsheet:  top banner

Dashboard: pages 3-15

The opinion of people living with rare 
diseases on newborn screening

Table 3

Table 4

Report: pages 34-36

Factsheet:  top banner

Dashboard: pages 4-12

The impact of living with a RD on daily life: 
social participation and independent 
living

Table 5

Table 6



How robust are our results?
As robust as can be!

Are our samples representative?
They cannot be because no one knows the target 
population (lack of epidemiological studies): 
we talk about the participants.

All people living with a rare disease and their family 
members, including unsolved cases (undiagnosed)



How robust are our results?
Patients from a hospital
service and diagnosed 

with a specific rare 
condition

Diagnosis survey factsheet

As robust as can be!

Are our samples representative?
They cannot be because no one knows the target 
population (lack of epidemiological studies): 
we talk about the participants.

Would our samples be more representative if we 
reached out to respondents in hospitals?
It would not be the same target population, and we would 
not reach out to people living with rare diseases who were 
not referred to Centres of Expertise



How robust are our results?

As robust as can be!

Are our samples representative?
They cannot be because no one knows the target 
population (lack of epidemiological studies): 
we talk about participants.

Are our sample sizes sufficient? 
Yes, at the European level

One example of calculation of sample size based on population size



How robust are our results?

As robust as can be!

Are our samples representative?
They cannot be because no one knows the target 
population (lack of epidemiological studies): 
we talk about participants.

Are our sample sizes sufficient? 
Yes, at the European level

Are our results statistically significant? 
We only report on significant results when doing 
crossings



Interpreting rare barometer factsheets
Title and graph: although we 
seemed to generalise our 
results in our title for the 
sake of clarity, we say clearly 
how we get to these results 
only based on the 
participants in the grey 
boxes.

You need to be transparent 
about how the results were 
obtained, don't assume that 
your audience knows.

Factsheets are for policy 
makers



Interpreting results
Example: In the Daily life survey, sample size = 9591, 8/10 live with a disability.

• If our sample was representative of all people with rare diseases in Europe, we could infer (or
extrapolate) that in Europe, 8/10 people with rare diseases live with disability.

• As we cannot have a representative sample because we don’t know the structure of the target
population, we cannot know if the results from our sample are the same as the ones we would obtain
if we “surveyed” all people with a rare disease in Europe. Therefore, it could be misleading to use
the same wording.

 Alternative wording (ex. for oral presentations):
• In our survey, 8/10 people with rare diseases live with disability.
• 8/10 participants live with a disability.



Designing 
questionnaires

How do we go from questions we 
ask ourselves (research questions), 
to questions that are asked to the 
participants?



Rare Barometer resources to go further

tiny.cc/RBguide_members

Rare Barometer guide 
for EURORDIS members

Initiated by the ERNs 
and healthcare team

openacademy.eurordis.org

Open Academy online 
course on survey design



From research questions to questionnaire questions
There is a difference between:

Research question(s) = questions you ask yourselves (and not respondents).
Ex. “What are the most impactful factors on the length of the diagnosis journey?”

Questions that appear in a questionnaire, answered by respondents.
Ex. “As far as you remember, when did you or a healthcare professional first notice the symptoms 
of the rare disease or think that something was wrong?”; 
“As far as you remember, when was the name of the rare disease, syndrome or malformation 
CONFIRMED by appropriate genetic, clinical, medical imaging, molecular or biochemical tests (e.g
biopsy, blood or urine test)?”
…



DESIGNING a Rare Barometer QUESTIONNAIRE

Background 
document or 

literature review

By EURORDIS

Topic Expert 
Committee

15-20 experts 
contribute to 

identifying  issues 
and indicators to 

include in the 
questionnaire

Writing the 
questionnaire

Rare Barometer 
team

Testing the 
questionnaire

Topic Expert 
Committee, 

EURORDIS staff, 
council of national 

alliance (CNA), 
council of 
European 

federations (CEF)

Translating the 
questionnaire

AI + professional 
translators

25 langauges

Reviewing the 
translations

Volunteer 
reviewers from the 

RD community

Open Academy course on survey design for rare disease patient organisations: 
tiny.cc/survey-design



Questionnaires are available online
English only

Diagnosis odyssey: tiny.cc/questionnaire_diagRD

Newborn screening: tiny.cc/RB_NBS_questionnaire

Social participation and independent living (daily life): 
tiny.cc/DailyLife_questionnaire



From questions 
to data

Questions are displayed 
in the dashboards:



From the dashboard to the factsheet

All the questions are displayed in our 
dashboards.
The questions we use in our factsheets 
are displayed in grey boxes.



In the reports
‘Social 
participation 
and 
independent 
living’

Pages 23-24

tiny.cc/RB_DailyLife



Difference between questions and variables
A variable is a characteristic of a person, of a place, of a thing, or of a phenomenon that you are trying to 
measure in some way. 
e.g. the age of the participant (i.e. the person answering the questionnaire).

A variable can:

• correspond to one question in the questionnaire:
e.g. “How old are you?” gives directly the variable “Age of the participant’

• be calculated based on several questions in the questionnaire.
e.g. The question “Please, indicate your date of birth” allows for calculating the variable “Age of the 
participant’ when the date of birth is subtracted to another date (e.g. of the survey, of diagnosis…).

• be calculated based on other data
e.g. in Rare Barometer, each respondent gives the name of their rare condition (in a list or in an open text). 
Then, based on the orphacode of the condition and on Orphanet data, we calculate the point prevalence, 
mode of inheritance, genetic nature, etc. of the condition of each participant. 



Interpreting rare barometer factsheets

Disability prevalence is 
calculated based on 3 
indicators:
- Washington Group Short 

Set (WG-SS): sum up of 6 
questions

- Global Activity 
Limitation Index: one 
question

- Self-identification: one 
question



How can you present
Rare Barometer
results?

Which types of analysis and which 
types of graphs can you do?



Units of analysis: the subject of sentences
The Unit of analysis is the main entity that is being studied. It is fundamental to identify it clearly 
when analysing and communicating the results.

In Orphanet data, the unit of analysis is usually the rare condition, or group of rare conditions. But 
it can also be the treatment.

In Rare Barometer, the selection unit, the reporting unit and the unit of analysis are usually the 
participants, either that they are living with a rare disease or a close family member of someone 
living with a rare disease.

But it can also be a treatment (e.g. survey on experience of treatment), or a hospital visit (e.g. in the H-
CARE pilot on patient experience with healthcare). 

The unit of analysis will be the subject of the sentences: ex. participants, people living with a rare 
disease, parents of people living with a rare disease, family members, treatment, hospital visit…



Frequencies and percentages
The frequency is the number of times a particular value for a variable has been observed to 
occur. 
Example: In the daily life survey, 5364 participants had undergone a disability assessment. 

Percentages are obtained by dividing the frequency by the total and multiplying the result by 
100.

Bar graphs and pie charts are a good and simple way to present frequencies and/or percentages



Frequencies and percentages: examples
Example: 15% (1435/9332)*100 of participants did not undergo a disability assessment although they 
needed one. 
Always look at the sample size (n) corresponding to each question, i.e. the number of people who answered 
the question, or the number of respondents included in the analysis (subgroups).

In the factsheets, it is usually mentioned in the grey box as “n=XXXX”.In the dashboard, you will find it at the bottom of each 
table (here in pink).



Interpreting cross tabulation results
What is the p-
value? Is it 
significant?

Example of cross-tableSurvey topic

- p-value=0.1 
(weakly signific.)

- p-value<0.01 
(very signific.)

Dashboard p. 23: 
- crossing between sex (woman/man) and time to 

first medical contact; 
- Crossing between sex and time to diagnosis

The diagnosis odyssey of people 
living with a rare disease

Table 1

The diagnosis odyssey of people 
living with a rare disease

Table 2

p-value<0.01 (very 
significant)

Dashboard p. 18: crossing between status (patient / 
family member) and willingness to have been 
diagnosed at birth

The opinion of people living with rare 
diseases on newborn screening

Table 3

p-value=0.1 (weakly 
significant.

Dashboard p. 33: crossing between opinion on NBS for 
all rare diseases depending on access to treatment.

The opinion of people living with rare 
diseases on newborn screening

Table 4

p-value<0.01 (very 
significant)

Dashboard p. 17: crossing between disability status 
(WGSS) and community participation (CASP).

The impact of living with a RD on daily 
life: social participation and 
independent living

Table 5

The impact of living with a RD on daily 
life: social participation and 
independent living

Table 6



Crossings or cross tabulation: example

Dashboard page 117 : https://www.sphinxonline.com/tiny/v/3mXEULlkYW?



Interpreting cross tabulation results
The table on the previous slide shows that people living with a rare disease are equally willing to 
be diagnosed at birth, regardless of whether they received treatments or not (63% vs. 62%). 

To determine if there is a relationship between the two variables, we need to test the statistical 
significance of the cross-tabulation table:

• If the variables are independent (have no relationship), then the results of the statistical 
test will be “non-significant”, the p-value is superior to 0.10 (p>0.10)

• If the variables are related, then the results of the statistical test will be “statistically 
significant” meaning that we can state that there is some relationship between the 
variables; the p-value is inferior to 0.10 (p<0.10)

***Very significant: p-value <0.01; 
**Significant: p-value=0.05; 
*Weakly significant: p-value=0.10



Crossings or cross tabulation

A crossing is a table that shows the frequency and/or percentage of respondents who have 
specific characteristics. 

A crossing provides information about the relationship between the variables.

Bar graphs can also be used to represent cross tabulation

Example: The relationship between having a treatment (or not) and willingness to have been 
screened at birth among people living with a rare disease.



Interpreting cross tabulation results
Looking at the p-value below the table (p-value=0.6), we see that there is no relationship between 
treatment and opinion on screening for rare disease at birth. 

The willingness to be diagnosed at birth is not associated with access to a treatment: people living with 
a rare disease would like to be diagnosed regardless of their access to a treatment. (report page 35)



Mean vs. median
Descriptive statistics for numerical variables

The mean (M) is the average of the value of a variable. 

The standard deviation (SD) is a measure of how dispersed the data is in relation to the 
mean.

The median (Mdn) is the value that cut a data set in 2 part so that 50% of data points (people) 
have a value smaller or equal to the median and 50% of data points (people) have a value 
higher or equal to the median. 

The interquartile range (IQR) is the measure of dispersion around the median; it’s the 
distance between the 1st quartile (25% of the sample with the lowest value) and the 3rd

quartile (25% of the sample with the highest values).

The mean is the most common statistics. For that reason, when the 2 values are closed, you 
can use the mean.



If the mean and the median are very different, it indicates a non-normal distribution which 
can be caused by outliers or extreme values.

Example: diagnosis survey (explain how extreme time to diagnosis tend to stretch the mean, 
therefore much higher than median)

MEAN  VS. MEDIAN
Descriptive statistics for numerical variables

Normal distribution



Graphic representations
Graph for numerical variables

Boxplots are a good way to represent mean, median and IQR.

These boxplots represent
the median time 
(horizontal line) to 
diagnosis for children and 
adolescents. Median can 
be replaced by mean. You 
can also present both.IQRMedian

(Mdn)

Maximum 
value (max)

Minimum 
value (min)



Visual representations
In sum, depending on the type of data and what you want to represent, you can use visual
presentation for your presentation. 

• For example: bar graphs or pie chart for percentages, box plots to capture mean, median or 
interquartile range for numerical variables…

• You can also design your own visual representations:



Multivariate analysis
Multivariate analyses are used to identify potential association between many variables.

It  allows to assess the association between a dependent variable (e.g. time to diagnosis) and 
multiple independent variables such as age at first symptoms, geographic areas, gender, 
type of rare diseases, etc.

Examples: 

• Diagnosis survey (article): table 2 (ordinal logistical regression = odd ratios) shows that age 
at symptom onset is a predictor of diagnostic delays; people who were adolescents at 
symptom onset were 4.7 times more likely to have a delayed diagnosis (> 1 year) than 
people who were 50 years old or more at symptom onset.  

• Daily Life survey (report page 34): table 16 (linear regression) shows that the average 
community participation score of participants with disabilities was 12.182 less than 
that of participants without disabilities. 



Conclusion



Analysing results
ONLY SAY WHAT THE SURVEY DESIGN ALLOWS YOU TO SAY

When you write and communicate on the results, be mindful of your unit of analysis (people 
living with a rare condition / family members / participants / hospital visits…) and of the 
structure of your sample (and what it allows you to say):
- Only communicate on results when the frequency is high enough 
- When we look at the relation between 2 or more variables, non-significant results (based 

on p-value) can be as relevant as significant ones. Whether you communicate on them or 
not depends on your hypothesis (e.g. opinion on newborn screening and access to 
treatments)

ADAPT  YOUR COMMUNICATION TO YOUR TARGET AUDIENCE:
• Scientists and healthcare professionals
• Policy makers
• Members / People living with a rare disease



SUM UP OF Rare disease specificities
Samples are usually not representative: only talk about respondents for descriptive statistics 
(do not refer to the whole population) and use significant data for crossings and multivariate 
analysis. 
During results analysis and communication, the subject of your sentences should correspond 
to your survey unit: participants / patients or people living with a rare disease / carers or family 
members… If your titles extrapolate on the results, always remind the number of participants 
and how you got those results (methods section, grey boxes).
Respondents are usually contacted through patient organisations, and online: be mindful of 
the social characteristics of respondents (probably more educated, usually more respondents 
in Western Europe, more engaged…).

/!\ SURVEY FATIGUE > we encourage you to disseminate rare barometer questionnaires 
(common efforts), but if you do not wish to or you cannot, you can also use some of our 
questions and compare your results with ours (open academy, guide…). 



Rare Barometer resources to go further

tiny.cc/RBguide_members

Rare Barometer guide 
for EURORDIS members

Initiated by the ERNs 
and healthcare team

openacademy.eurordis.org

Open Academy online 
course on survey design
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Thank you! 
To the Rare Barometer participants, 

partners and corporate donors in 2024

rare.barometer@eurordis.org


