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Abstract

Background Although individually rare, collectively, rare conditions are common and affect a large number of peo-
ple and are often chronic, life threatening and affect multiple body systems; the majority of them have no effective
treatment. The literature has identified many specific challenges for those living with rare conditions, however, we
do not know which of these in combination are most likely to impact how someone rates their overall experience
of care. The aim of this study is to do further exploratory analysis of the Genetic Alliance UK 2020 Rare Experience
survey data to identify which variables are most strongly associated with respondents’ overall care experience.

Results There were strong associations between most of the selected survey variables and the overall rated expe-
rience of care variable. In the multiple linear regression only nine variables remained in the best fit model: Trust

and confidence in hospital staff involved in ongoing care’; 'Satisfaction with information provided by healthcare
professionals—following diagnosis’; ' The professionals providing care work as a team’; Feel care is coordinated effec-
tively’;"The timing and frequency of appointments are convenient for the patient/carer/family’;"Whether or not there
is a specific healthcare professional to ask questions of about the rare/undiagnosed condition’; 'Experience of search-
ing for a diagnosis’;'Knowledge of whether there is a specialist centre for the condition’; and ‘Number of different
clinics attend for the condition’

Conclusions Our findings indicate the challenges that play the largest part in explaining the varied experiences
with rare disease healthcare in the UK for our survey respondents. These challenges should be further investigated
with a broader sample of people affected by rare conditions, ideally through the implementation of a comprehensive
national rare condition patient registry. Our findings highlight an important potential gap in the Framewaork, ‘trust
and confidence in healthcare professionals’; further research is required to fully understand the foundations of trust
and confidence.
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Background

The EU definition of a rare condition is one that affects
fewer than 1 in 2,000 of the population [1]; currently,
there are estimated to be between 6000 and 8000 rare
conditions with new ones continually being identified [2].
Although individually rare, collectively, rare conditions
are common and affect a large number of people—30 mil-
lion people in the EU [1] and over 3.5 million in the UK,
equivalent to 1 in 17 of the population [3]. Rare condi-
tions are often chronic, life threatening and affect multi-
ple body systems; the majority of them have no effective
treatment [1]. Dharssi et al. [4] reviewed the policies for
rare diseases in 11 nations across the world (including the
UK) considering five areas of key patient needs; improv-
ing coordination of care, diagnostic resources, access to
treatments, patient awareness and support, and promot-
ing innovative research. They found that rare disease
plans were not being consistently implemented across the
countries studied and that the patient community plays
a continuing role in ensuring that rare disease care was
improved through legislation and program development.
In addition, a lack of experienced healthcare professionals
and reliable, accessible information, are problematic [5].

The new UK Rare Diseases Framework [6], replacing
the 2013 strategy [7] outlines four priority areas: 1—help-
ing patients get a final diagnosis faster; 2—increasing
awareness of rare diseases among healthcare profession-
als; 3—better coordination of care; and 4—improving
access to specialist care, treatments and drugs. The selec-
tion of the priority areas in the UK Rare Diseases Frame-
work was based in part on a 2019 survey, the “National
Conversation on Rare Disease” [8] and on stakeholder
events and discussions. Implementation plans, based on
the UK Rare Diseases Framework, have been published
for England [9, 10], Wales [11], Northern Ireland [12] and
Scotland [13].

In 2020, Genetic Alliance UK (in a partnership agree-
ment with Alexion, Astra Zeneca Rare Disease Unit)
completed an extensive survey into the lived experiences
of those who are affected by or care for someone with a
rare, genetic or undiagnosed condition [14, 15]. Analy-
sis from the quantitative elements of the survey showed
that over one third (37%) rated their overall experience
of care as either poor or very poor, and around half of
the respondents did not believe the quality of their care
had improved over the last five years with a further 20%
reporting care to have got worse. The aim of this study
is to do further exploratory analysis of the survey data
to identify which variables are most strongly associated
with respondents’ overall care experience.

Numerous studies have set out to capture the views of
those affected by rare conditions, including quantitative
surveys [16—19], studies using qualitative methodology
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[20] and mixed methods [21, 22]. Some studies focus
on a particular condition whilst others include a range
of conditions or, in the case of many quantitative stud-
ies, respondents are self-selecting based on identifying
as being affected by any rare condition [16-19, 23, 24].
The findings from these studies show agreement around
the importance of challenges such as delays in diagnosis,
experiences of misdiagnoses, lack of access to appropri-
ate information and support, lack of access to multidis-
ciplinary healthcare, restricted access to treatments, lack
of the availability of orphan drugs, difficulties in access
to rehabilitation and care, loss of confidence in medical
and social services and lack of knowledge amongst health
and social care professionals. Patient experience surveys
for any health condition typically include many different
questions to encompass multiple aspects of care experi-
ence; a challenge for clinicians and policy-makers is to
prioritise the most important aspects in order to target
improvement efforts [25].

Although the literature has identified many specific
challenges for those living with rare conditions, we do
not know which of these in combination are most likely
to impact how someone rates their overall experience of
care. Our objective is therefore to identify the variables
from the survey which are most meaningful for this data
set and examine the relationships between those vari-
ables and patient perception of care without any a pri-
ori hypotheses about the existence or direction of these
relationships.

Methods

This paper analyses data from a survey run by Genetic
Alliance UK in 2020 which was funded by Alexion
through a partnership agreement. The aim of the 2020
survey was to collect patient experience data from those
who have a rare, genetic or undiagnosed condition, and
their carers.

Survey instrument

An online survey of 102 questions was carried out in
late June to early August 2020 using SurveyMonkey. The
questions were based on previous surveys undertaken by
Genetic Alliance UK [26, 27], other patient experience
surveys (such as the Cancer Patient Experience Survey
(CPES) [28]), other relevant studies (such as the CON-
CORD study focussing on care coordination [29]) and the
anticipated focus of the 2020 UK Rare Diseases Frame-
work. The survey instrument used a mixture of closed
questions with pre-defined response categories and ques-
tions that invited open-ended, qualitative responses (see
Additional file 1).
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Respondents were asked to consent to taking part in
the survey at the start; those that did not consent were
exited from the survey. Respondents were asked for
demographic information, and for details about their
rare/undiagnosed condition. Some subsequent questions
were filtered to be appropriate for those who had not
yet received a diagnosis. Question areas focussed on the
search for a diagnosis; information, awareness and the
patient voice; coordination of care; access to specialist
care and treatments; experiences related to research; the
use of technology; overall experiences of care; and expe-
riences due to Covid-19.

Five individuals piloted the survey: three parents of
affected individuals (two with school-age children and
one with an adult child), one affected adult and one social
scientist. They reviewed the survey in their own time,
responded to specific questions asked by the authors, and
provided additional comments. Feedback was sent by
email in four cases and by phone in one. The survey was
refined in line with the pilot feedback.

Survey sampling

The survey was open to anyone aged 18 or over who con-
sidered that they, or the person they care for, has a rare,
genetic or undiagnosed condition and were living in the
UK. Currently, no complete sample list exists of all peo-
ple who consider they have a rare, genetic or undiag-
nosed condition so it is not possible to create a random
sample; therefore, a convenience sample approach was
used. No response rates are available as the link to the
survey was sent via multiple overlapping distribution
routes. The survey was shared widely across Genetic Alli-
ance UK, Rare Disease UK and Syndromes Without A
Name (SWAN) UK’s' [30] networks and member organi-
sations. Due to the nature of recruitment, this work is
exempt from the UK National Research Ethics Service
and Health Research Authority regulations.

Data analysis

The raw data was imported into SPSS (IBM SPSS Statis-
tics version 26) and cleaned: 31 respondents did not give
consent and therefore did not start the main part of the
survey, those living outside the UK (9 respondents) were
also excluded. As many respondents did not complete
the whole survey but still answered many questions it
was decided that those who did reach question 73, which
was approximately three quarters of the way through the
survey, should remain in the dataset for the exploratory
analysis. This meant a further 443 were excluded. Initial

1 SWAN UK is a Genetic Alliance UK support group for families with chil-
dren with ‘Syndromes Without A Name’
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descriptive statistics were produced and new variables
were also created. An anonymised dataset was then cre-
ated which stripped out all the qualitative data as well
as potentially sensitive identifiable information such
as which aspects of health were affected. Wider further
analysis (including the experience of searching for a diag-
nosis as well as the overall care experience) was carried
out on the anonymised dataset of 1,020 respondents in
JASP (Version 0.16.3).

The data

For this study, Q91 Overall care experience is the out-
come variable of interest. The survey asked respondents
to rate care received on a 5-level satisfaction scale; from
1 (very poor) to 5 (very good). From the remaining sur-
vey questions, 44 were selected to examine their relation-
ship with the outcome variable (Overall care experience).
These variables were selected to reflect the wide variety
of issues which are faced by those affected by rare condi-
tions based on the published literature of the experience
of living with a rare condition and gathered intelligence
from Genetic Alliance UK’s member organisations who
on a regular basis discuss topics of relevance to the rare
disease community—see Additional file 2 for the full list
of included variables. Ethnicity was excluded due to there
being an over-representation of people identifying as
white. There is a mix of types of variable in the dataset;
the majority are ordered categorical variables (ordinal),
recorded on a 5-level Likert type scale or as groupings
of count data (e.g. Number of clinics attended). A small
number are unordered categorical (nominal) variables
(e.g. Respondent’s location), and one variable is quantita-
tive (discrete): count of the number of aspects of health
mentioned—see Additional file 2 for more details.

Statistical analysis

In the first part of the analysis bivariate relationships
between the outcome variable and explanatory vari-
ables were explored and tests of association carried out.
For the second part, regression analysis was used to find
the best fitting model for the survey data and to iden-
tify those variables most strongly related to the outcome
variable.

Stage 1. Tests of association in the two-way tables Each
of the 44 individual variables was cross-tabulated with
the Overall care experience variable and tested for inde-
pendence. For the different data types, different test sta-
tistics are required. Kendall’s Tau-b was used for ordinal
data. For nominal data Pearson’s chi-squared test was
used (unless there were only two categories in which
case Kendall’s Tau-b was used) and for count data a one-
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way Kruskal-Wallis h test (a non-parametric Analysis of
Variance) was calculated—see Additional file 2.

Stage 2. Linear regression to identify key variables
within each section of the questionnaire For Stage 2 of
the analysis, we included the variables that at Stage 1
had a significant association with the outcome variable.
This identified association but did not give information
about the strength of the association or how variables act
in combination. Including all variables in a correlation
analysis to measure and rank the strength of association
was not possible as an analysis of the complete data set
of valid responses to all questions would be restricted to
a very small and atypical group of respondents.

A structured approach was adopted where the
selected variables were assigned to their survey section
and within each section a multiple linear regression was
fitted with these variables to the outcome variable (Q91
Overall care experience). To maximise the number of
observations in the regression model a manual stepwise
selection process was used entering variables sequen-
tially, adding predictors if the p-value of the regression
coefficient was < 0.03 and removing predictors where p
> 0.1. The value of 0.03 was chosen instead of the more
usual 0.05 to make the selection more restrictive to
reflect the exploratory nature of the analysis.

Variables were ranked according to the size of the
Spearman’s rank correlation coefficient (Spearman’s rho)
and entered in this order. To help determine the order of
entry of the nominal variables, a binary proxy was derived
from the two largest categories but the original categori-
cal variable was entered into the model in the place deter-
mined by the correlation coefficient of the proxy variable.
The criteria for inclusion of a nominal variable was a sig-
nificant change (p <0.03) in the R? value.

In sections where there were subgroups of similar ques-
tions the process was applied in a hierarchical way, fitting
a multiple regression to the variables in the sub-group and
taking forward only the variables included there to the
regression model for the section. This was done to enable
control of the way the regression model was fitted and to
avoid any potential issues with multicollinearity when fitting
regression models with highly correlated explanatory vari-
ables. For example, in section 4 of the survey there is a sub-
group of questions on the extent to which the respondent
agrees with the statement ‘T have confidence and trust in the
professionals treating me/the person I care for’ This is asked
for four groups of professionals: ‘Hospital staff involved in
ongoing care, ‘Staff at the local general practice, ‘Paramed-
ics and staff in Emergency Departments’ and ‘Professionals
working in social care! A model is fitted to this sub-group
first and only the variables included in this model are taken
forward to be tested in the regression model for section 4.
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Stage 3. Overall regression  For the variables selected in
the regression for each section in Stage 2 an overall mul-
tiple linear regression was fitted using the same approach
as for Stage 2, now applied to all the remaining selected
variables.

A final step was carried out where the selected nominal
variables were fitted as categorical variables and in turn
checked for inclusion by a significant change (p <0.03) in
the R? value.

The response variable and the majority of the explana-
tory variables are ordinal, however linear regression
assumes the dependent variable is continuous. While
there is a great deal of debate about the use of linear
regression with this type of data it was felt to be appro-
priate for this exploratory study which aimed to identify
the key variables within this specific data set that are
associated with respondent’s care experience—and not
for the purpose of examining the size of the parameter
estimates. In support of this approach the outcome vari-
able Q91 Overall care experience is not skewed and the
intervals can be viewed as approximately equal. In prac-
tice, studies have shown parametric methods for Likert
type data are robust to violations of assumptions [31].

Results

Sample characteristics

In total 1503 people started the survey; after exclusions,
1,020 remained. Roughly 300 different conditions were
listed by respondents in the survey, with around 200 only
reported once by different individual respondents while
17 conditions were reported by nine or more respond-
ents. About 10% of respondents mentioned living with
more than one rare condition. People living with a con-
dition made up 82% of the respondents while the other
18% were carers (90% of them female, 10% male), most
of whom (72%) cared for children under 18. Respond-
ents lived in all four nations of the UK and the number
of responses within each region was generally in propor-
tion to the regional population. See Table 1 for a detailed
breakdown of the demographics (sex, age and region) of
the respondents where the person answering the survey
had the condition themselves, and the people cared for
if a carer completed the survey. The majority of respond-
ents identified as white (95%), with 5% identifying as
mixed or multiple ethnic groups, Indian, Pakistani, other
Asian backgrounds, African, Caribbean, any other Black,
African or Caribbean background, Arab, or any other
ethnic group. In the survey, most people with a rare con-
dition (91%) had received a definitive diagnosis, while
9% were described as being undiagnosed (of which 40%
were children and 60% were adults); both diagnosed and
undiagnosed groups are included as eligible within the
analysis.
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Table 1 Sample demographics

Person with condition answering the Carer describing person they care for Total

survey (n=833) (n=187) (n=1020)
Sex
Male 44 (17%) 01 (54%) 245 (24%)
Female 680 (82%) 82 (44%) 762 (75%)
Other 3(0.4%) 1(0.5%) 4 (0.4%)
Prefer not to say 4(0.5%) 1 (0.5%) 5(0.5%)
Missing 2(0.2%) 2 (1%) 4 (0.4%)
Age
Under 18 NA 135 (72%) 135 (13%)
18-24 51 (6%) 22 (12%) 73 (7%)
25-34 20 (14%) 11 (6%) 131 (13%)
35-44 59 (19%) 4 (2%) 163 (16%)
45-54 213 (26%) 1 (0.5%) 4 (21%)
55-64 76 (21%) 4 (2%) 180 (18%)
65-74 93 (11%) 6 (3%) 99 (10%)
75+ 19 (2%) 2(1%) 21 (2%)
Prefer not to say 2 (0.2%) 0 2 (0.2%)
Missing 0 2 (1%) 2(0.2%)
Region
North East and Cumbria 35 (4%) 6 (3%) 41 (4%)
North West of England 93 (11%) 18 (10%) 111 (11%)
Yorkshire 64 (8%) 1 (6%) 75 (7%)
East Midlands 54 (6%) 7 (9%) 71 (7%)
West Midlands 45 (5%) 3 (7%) 58 (6%)
East of England 76 (9%) 0 (5%) 86 (8%)
London 71 (9%) 3(7%) 84 (8%)
South East of England 155 (19%) 45 (24%) 200 (20%)
South West of England 92 (11%) 21 (11%) 113 (11%)
Wales 58 (7%) 0 (5%) 68 (7%)
Northern Ireland 12 (1%) 2 (1%) 14 (1%)
Scotland 73 (9%) 20 (11%) 93 (9%)
Prefer not to say 5 (0.6%) 0 5(0.5%)
Missing 0 1(0.5%) 1(0.1%)

The overall care rating question (Q91) indicated that
just over a third of respondents (35%) rated their care as
4 or 5 out of 5 (with 5 being labelled as very good and
1 being labelled as very poor). A further 37% rated their
care as 1 or 2 out of 5; 28% choose the middle care rating
of 3 (see Fig. 1 and Additional file 3).

Stage 1. Tests of association in the two-way tables

This paper reports on the part of the further exploratory
analysis which focussed on the respondent’s overall care
experience and aimed to identify the strengths of asso-
ciation with the selected variables. Of the 44 variables
tested in Stage 1, most (38 variables) showed significant
associations with how respondents rated their overall

care experience. Table 2 shows the results broken down
into themes based on the section of the survey where the
question appeared. The variables that did not show an
association were: (1) whether the patient was an adult or
child, (2) patient’s age, (3) where the patient lived, (4) who
diagnosed the condition, (5) the furthest clinic attended,
and (6) how many times the respondents had contact
with health services.

Stage 2. Linear regression to identify key variables

The second stage of the analysis started with the remain-
ing 38 variables from Stage 1; a further two variables
(Q48 and Q74) were excluded at this point as they were
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5 - very good

Q91 Overall, how would you rate the care you/they receive for their rare/undiagnosed condition?
Please rate on a scale of 1-5.

Fig. 1 Overall care experience

only asked or relevant to a subsection of the sample (see
Additional file 3). Regression analyses were then per-
formed on the variables within each section of the ques-
tionnaire separately to get a ‘best’ model for each section.
The variables selected in each model then became the
candidate variables for the overall regression (results not
shown); 23 variables remained at the end of Stage 2.

Stage 3. Variables in the best fit model

The Stage 1 analysis showed strong associations between
most of the variables and the rated experience of care.
After excluding variables as described in Stages 1 and 2
of the analysis and systematically fitting the remaining
variables in a multiple linear regression only nine vari-
ables were ultimately included in the best fit model (see
Table 3):

1. Trust and confidence in hospital staff involved in
ongoing care

2. Satisfaction with information provided by healthcare
professionals—following diagnosis

3. The professionals providing care work as a team

4. Feel care is coordinated effectively

5. The timing and frequency of appointments are con-
venient for the patient/carer/family

6. Whether or not there is a specific healthcare profes-
sional to ask questions of about the rare/undiagnosed
condition

7. Experience of searching for a diagnosis

8. Knowledge of whether there is a specialist centre for
the condition—coded as No, Yes, Unsure

9. Number of different clinics attend for the condi-
tion—coded as 0, 1-2, 3—4 and 5+

Due to missing data on one or more variables, the final
model is fitted to 525 of the observations. The model
accounted for just over two thirds (68%—R? value) of the
total variance in overall care experience.

The residuals from the final model were examined
to assess how well they complied with the assumptions
required for fitting linear regression models. Plots of
the distribution of the standardised residuals and of the
ordered standardised residuals against the theoretical
quantiles (the Q—Q plot) gave a good indication that
residuals are normally distributed. The Durbin-Watson
statistic=2.028 with p=0.76, indicates that the residuals
are not auto-correlated and that the assumption of inde-
pendence is met. To examine the assumption of constant
variance in the error term (homoscedasticity) we plot-
ted the residuals against the predicted values. The plot
showed a pattern of parallel lines which occurs because
as previously noted we are treating a variable that can
only take the values 1-5 as continuous and so the points
will not be randomly scattered. However, the plot does
not provide evidence of heteroscedasticity as there is
no clear curvature and there is a constant spread across
the predicted values. Given this evidence of compliance
with the assumptions and the discussion in the previous
section it was felt that the use of linear regression was
appropriate for this analysis.

Four of the nine variables consider the level of agree-
ment or satisfaction with a statement; in all cases the
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Table 2 Associations between overall care experience and selected variables
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Variable/question (by survey section) Stage 1 test statistics n p

Notes

Section 1: Demographics

Age of patient Kendall's Tau-b—tb =0.026 953 p=031
Child/Adult indicator Kendall's Tau-b—tb =-0.018 953 p=053
Sex of patient Kendall's Tau-b—tb =0.092 945 p<0.05
Respondent’s location (UK Nation) Chi-squared—x? =9.883 939 p=027
Patient’s ability to work affected Kendall's Tau-b—tb =-0.235 707 p<.001
Patient’s ability to study affected Kendall's Tau-b—tb =-0.214 504 p<.001

Section 2: About the rare/undiagnosed condition
Count of number of aspects of health mentioned Kruskal-Wallis test=72.56 955 p<.001

Condition Complexity (Grouped count of number Kendall's Tau-b—tb =-0.214 955 p<.001
of aspects of health mentioned)

Whether or not diagnosed Kendall's Tau-b—tb=0.72 930 p<.001

Number of years since diagnosis Kendall's Tau-b—tb=0.71 825 p<.001

Section 3: Diagnosis

Whether have been misdiagnosed Kendall's Tau-b—tb =-0.262 870 p<.001
Number of times misdiagnosed Kendall's Tau-b—tb =-0.239 410 p<.001
Length of wait for definitive diagnosis Kendall's Tau-b—tb =-0.292 776 p<.001
Which healthcare professional made the diagnosis ~ Chi-squared—y?=25.11 841 p=007
Experience of searching for a diagnosis Kendall's Tau-b—tb =0.458 943 p<.001

Section 4: Information, awareness and the patient voice

Satisfaction with information provided—before Kendall's Tau-b—tb =0.363 851 p<.001
diagnosis

Satisfaction with information provided—at diag- Kendall's Tau-b—tb =0.385 849 p<.001
nosis

No evidence of association
No evidence of association

Males have a more positive over-
all care rating than females

No evidence of association

Those not affected have a more
positive overall care rating
than those affected

Those not affected have a more
positive overall care rating
than those affected

Those with fewer aspects

of health affected have a more
positive overall care rating
than those with more aspects
of health affected

Those with fewer aspects

of health affected have a more
positive overall care rating
than those with more aspects
of health affected

Those with a diagnosis have
a more positive overall care
rating than those who are
undiagnosed

Those diagnosed a longer
time ago have a more positive
overall care rating than those
diagnosed more recently

Those who have not expe-
rienced misdiagnosis have

a more positive overall care
rating than those who have had
a misdiagnosis

Those with fewer misdiagnoses
have a more positive overall
care experience than those
with more misdiagnoses

Those with a shorter wait

for a definitive diagnosis have
a more positive overall care
rating

No evidence of association

Those with a more posi-
tive experience of searching
for a diagnosis have a more
positive overall care rating

Those who are more satisfied
have a more positive overall care
rating

Those who are more satisfied
have a more positive overall care
rating
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Variable/question (by survey section)

Stage 1 test statistics

Notes

Satisfaction with information provided—following
diagnosis

Agreement with statement '| have sufficient infor-

mation about condition’

Is there a specific heath care professional to contact
about the condition?

If there is a specific healthcare professional to con-
tact, how easy is it to contact them

Involved in decision about treatment?

Whether or not have an alert card

Trust and confidence in Hospital staff

Trust and confidence in GP staff

Trust and confidence in ED staff and Paramedics

Trust and confidence in Social care staff

Hospital staff are sufficiently informed about condi-
tion

GP staff are sufficiently informed about condition

Paramedics are sufficiently informed about condi-
tion

Social care staff are sufficiently informed about con-
dition

Section 5: Coordination of care

Number of times had contact with Health Service
(Grouped)

Number of different clinics attend

Kendall's Tau-b—tb =0.554

Kendall's Tau-b—tb =0.335

Kendall's Tau-b—tb = 0.491

Kendall's Tau-b—tb =0.388

Kendall's Tau-b—tb =0.291

Kendall's Tau-b—tb =0.156

Kendall's Tau-b—tb =0.598

Kendall's Tau-b—tb =0.265

Kendall's Tau-b—tb =0.288

Kendall's Tau-b—tb =0.352

Kendall's Tau-b—tb = 0.466

Kendall's Tau-b—tb = 0.285

Kendall's Tau-b—tb =0.291

Kendall's Tau-b—tb =0.322

Kendall's Tau-b—tb =0.027

Kendall's Tau-b—tb =0.150

851

952

884

531

889

935

879

918

761

562

871

908

755

577

868

943

p<.001

p<.001

p<.001

p<.001

p<.001

p<.001

p<.001

p<.001

p<.001

p<.001

p<.001

p<.001

p<.001

p<.001

p=032

p<.001

Those who are more satisfied
have a more positive overall care
rating

Those who agreed more
strongly with the statement
have a more positive overall care
rating

Those who had a specific health-
care professional to contact

had a more positive overall care
rating

Those who found it easier

to contact the specific health-
care professional had a more
positive overall care experience

Those who were involved

in decisions about treatment
had a more positive overall care
experience

Those who had an alert card
had a more positive overall care
experience

Those who agreed more
strongly with the statement
have a more positive overall care
rating

Those who agreed more
strongly with the statement
have a more positive overall care
rating

Those who agreed more
strongly with the statement
have a more positive overall care
rating

Those who agreed more
strongly with the statement
have a more positive overall care
rating

Those who agreed more
strongly with the statement
have a more positive overall care
rating

Those who agreed more
strongly with the statement
have a more positive overall care
rating

Those who agreed more
strongly with the statement
have a more positive overall care
rating

Those who agreed more
strongly with the statement
have a more positive overall care
rating

No evidence of association

Those who attend more clinics
have a more positive overall
care experience than those who
attend fewer clinics
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Table 2 (continued)
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Variable/question (by survey section)

Stage 1 test statistics

Notes

Time to travel to furthest clinic
Who coordinates care?

Whether have a care plan

Feel that care is coordinated effectively

Agreement with: The professionals providing care
work as a team

Agreement with: The timing and frequency
of appointments are convenient

Agreement with: Would prefer more appointments
to be provided locally

Section 6: Access to specialist care and treatments
Do they have a doctor who is an expert?

Whether there is a specialist centre (Yes/No/unsure)

If so whether they access the specialist centre

Section 9: Overall care

Changes in quality of care in past 5 years (it has got
worse, it has stayed the same, it has improved)

Kendall's Tau-b—tb =- 0.004 803
Chi-squared—y?=89.168 909

Kendall's Tau-b—tb =0.121 875

Kendall's Tau-b—tb =0.567 753

Kendall's Tau-b—tb =0.549 825

Kendall's Tau-b—tb =0.472 848

Kendall's Tau-b—tb=- 0.186 746

Kendall's Tau-b—tb = 0.464 880

Chi-squared—y? = 74.008 955

Kendall's Tau-b—tb = 0.486 439

Kendall's Tau-b—tb =0.260 818

p=0.88 No evidence of association

p<.001 Those who have a dedi-

cated coordinator/or shared
responsibility have a more
positive overall care experience
than those who do their own

care-coordination

p<.001 Those who have a care plan
had a more positive overall care

experience

Those who feel care is coordi-
nated effectively have a more
positive overall care experience
than those who do not feel care
is effectively coordinated

p<.001

p<.001 Those who agreed more
strongly with the statement
have a more positive overall care

rating

p<.001 Those who agreed more
strongly with the statement
have a more positive overall care

rating

p<.001 Those who agreed less strongly
with the statement have a more

positive overall care rating

Those who have a doctor who

is an expert have a more positive
overall care rating than those
who do not have an expert
doctor

p<.001

Those who were aware

that there was a specialist centre
for their condition had a more
positive overall care experience
than those who were not aware
of a specialist centre

p<.001

p<.001 Those who accessed a special-
ist centre had a more positive
care experience than those who

did not

p<.001 Those who had a better quality
of care had a more positive care
experience than those who had

a worse quality of care

more someone is satisfied or agrees with the statement,
the higher their rating of overall care. For three of these
four variables (‘Having confidence and trust in hospi-
tal staff involved in ongoing care, ‘Level of satisfaction
with information provided by healthcare professionals
following a diagnosis’ and ‘The timing and frequency
of appointments are convenient for the patient/carer/
family’) every successive positive response has a larger
estimated coefficient compared with the base value of
strongly disagree/very unsatisfied; indicating that the

more someone was satisfied or agreed with these state-
ments then the higher was their rating of overall care—
see Table 3. For the variable ‘Rating the experience of
searching for a diagnosis’ all the more favourable catego-
ries are significantly different to the zero category (I felt/
feel abandoned by the NHS); so those that had a better
experience of searching for a diagnosis, had higher rat-
ings for their overall care.

For the variable ‘Q60 How many different types of
clinics do you/they currently attend for your/their rare/
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Table 3 Variables included in the best-fit model for overall care experience
Variable Category Estimate Standard Error p
Intercept 0.81 0.17 <.001
Trust and confidence in Hospital staff Strongly disagree (reference)
Disagree 0.21 0.14 0.14
Neither agree nor disagree 044 0.16 0.01
Agree 0.69 0.15 <.001
Strongly agree 0.85 0.16 <.001
Satisfaction with information provided by health-  Very unsatisfied (reference)
care professionals—following diagnosis
Unsatisfied 0.15 0.13 0.24
Neither satisfied nor unsatisfied 0.30 0.14 0.03
Satisfied 049 0.14 <.001
Very satisfied 0.73 0.15 <.001
The professionals providing care work as ateam  Strongly disagree (reference)
Disagree 0.13 0.12 0.26
Neither agree nor disagree 0.09 0.13 0.52
Agree 0.32 0.15 0.03
Strongly agree 0.70 0.19 <.001
The timing and frequency of appointments are Strongly disagree (reference)
convenient for the patient/carer/family
Disagree 0.06 0.13 0.66
Neither agree nor disagree 0.16 0.13 0.23
Agree 0.35 0.14 0.01
Strongly agree 046 0.18 0.01
Experience of searching for a diagnosis 1—I feel/felt abandoned by the NHS
(reference)
2 0.31 0.12 0.01
3 0.54 0.11 <.001
4 0.41 0.13 <.005
5—The NHS never gave up/has 0.56 0.11 <.001
not given up
Knowledge of whether there is a specialist centre  No (reference)
for the condition
Yes 0.28 0.09 <.005
Unsure 0.19 0.1 0.08
Number of different clinics attend for the condi- ~ None (reference)
tion
1-2 -0.02 013 0.89
3-4 -0.05 0.14 0.75
5+ 0.33 0.15 0.02
Feel care is coordinated effectively No (reference)
Yes 029 0.12 0.01
Is there a specific healthcare professional to ask No (reference)
questions about the rare condition?
Yes 0.31 0.09 <.001

undiagnosed condition?; only those who attended 5 or
more clinics are significantly different to the base cat-
egory of attending no clinics, indicating that those who
attend many different clinics have a better overall care

experience.

The respondents who said that there was a specific
healthcare professional who they could go to with ques-
tions about their condition had a more positive overall
care experience compared with those who did not. Those

who said that they felt that their care was coordinated
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Fig. 2 How the nine best fit model variables could fit under each of the four priorities

effectively had a more positive overall care experience
compared with those who did not feel that their care
was effectively coordinated. For the variable ‘Q73 Do you
know if there is a specialist centre for your/their condi-
tion?” only those who said ‘Yes’ as opposed to unsure,
were significantly different to the base category of ‘No;,
suggesting that those with rare conditions who are aware
there is a specialist centre have a more positive experi-
ence of care overall.

Discussion

Many specific challenges for those with rare conditions
have been identified and the purpose of this study was
to go beyond individual variables to better understand
which combination of variables is the strongest for indi-
cating good and poor experiences of overall care. This is
a key first step in order to ultimately focus effort on the
most effective service improvements. Most of the vari-
ables analysed individually in our study do have a signifi-
cant association with how respondents rated their overall
care experience, which is not surprising as the variables in
the survey reflected known issues faced by those affected
by rare conditions, however, the best fit model included
only nine of these 44 variables which in combination best
explained overall care variance (see Fig. 2).

Eight of the nine variables align with the four prior-
ity areas of the UK Rare Diseases Framework with some
variables falling under more than one priority area. For
example, “Whether there is a doctor to ask questions of’
could be included under priority 2 (Increasing awareness

of healthcare professionals) and priority 3 (Care coordi-
nation), see Fig. 2.

We describe below how each of the nine best fit model
variables identified in this study map onto the four pri-
ority areas from the UK Rare Diseases Framework. As
the predominant policy vehicle driving progress in rare
diseases in the UK, and one that is familiar to UK stake-
holders, the Framework provides a useful structure for
discussing our findings.

Priority 1—helping patients get a final diagnosis faster
Survey question/variable: experience searching

for a diagnosis

Our best fit model shows that the journey of looking for
a diagnosis (often referred to as the diagnostic odyssey)
plays a role in how people rate their overall care experi-
ence: the better the experience of searching for a diag-
nosis, the higher respondents rated their overall care
experience. The qualitative findings from the Genetic
Alliance UK 2020 survey supported the importance of
receiving a diagnosis for example in order to get further
medical support as well as other types of support [14, 15].
People who had a negative experience of getting a diag-
nosis rated their care as worse. Previous research has
also identified the negative impacts of diagnostic delay
[32-37]. Delays have been identified as being due to slow
referrals, being discharged back to the GP, limited access
to genetic testing and the time taken to receive results—
as well as not being viewed holistically by the healthcare
professionals that people came into contact with [14, 38,
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39]. Other studies have also shown negative impacts such
as frustration when no diagnosis is found [40].

Our work supports the priority given to faster diagno-
sis by the Framework. However, as some people will never
receive a diagnosis, consideration should be given not just
to the speed of diagnosis but also to the wider experience
of searching for and receiving a diagnosis [38, 41].

Priority 2—increasing awareness of rare diseases

among healthcare professionals

Survey question/variable: satisfaction with information
provided by healthcare professionals following diagnosis
Less than a third (31%) of respondents in our survey
were satisfied or very satisfied with the information pro-
vided before diagnosis, compared with 59% satisfied
with the information provided at the point of diagnosis
and around half (49%) satisfied with information pro-
vided after diagnosis—see Additional file 3. We found
that being more satisfied with the information provided
before, during or after diagnosis were each individually
strongly associated with overall care experience. How-
ever, only the satisfaction with information provided
after diagnosis remained in the best fit model. Previous
research has shown that it is important that those with
rare conditions as well as parents/carers, and healthcare
professionals, have access to information so that a part-
nership can be formed between them [42]. Information
about the rare condition itself as well as healthcare-
related information such as available specialists and spe-
cialised services have been identified as important factors
for those with rare conditions [5, 43]. Our study indicates
that after diagnosis is a key time to provide information
and healthcare professionals should be guided to where
trusted sources of information are available about the
rare condition as well as signposting to sources of sup-
port, whilst still considering what information should be
provided before and during diagnosis.

Priority 3—better coordination of care

Survey question/variable: whether there is a specific
healthcare professional to ask questions of

Although many respondents had a specific healthcare
professional they could ask questions of, not all respond-
ents had a ‘point of contact’ within the healthcare sys-
tem who could provide advice when needed, yet having a
point of contact impacted positively on overall care expe-
riences. From the open text comments within the sur-
vey, it was clear that respondents valued seeing someone
who was knowledgeable about their condition [14, 15].
Respondents in the Genetic Alliance UK study wanted
to be able to access reliable, up to date information and
they often found this within the third sector (charities,
voluntary and community groups) rather than from
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within the healthcare system [14, 38]. In line with other
work [44], we propose that having a dedicated point of
contact within the healthcare system could help parents/
carers and those with a rare condition as they adjust to
the diagnosis, remain undiagnosed, and receive ongoing
treatment/management for their condition.

Survey question/variable: professionals providing care work
as ateam

The more strongly respondents agreed with the state-
ment that the ‘Professionals providing care work as a
team, the more positively they rated their overall expe-
rience of care. A third (34%) of respondents agreed or
strongly agreed that professionals providing their care
work as a team (see Additional file 3). In the CONCORD
study, “Ways of organising professionals involved in care”
was one of the six domains found to describe care coordi-
nation [45]. The importance of teamwork for the benefit
of patients has been recognised but most research has
only been conducted with clinical staff [46]. Zajac et al.
[46] have developed frameworks aimed at all types of
healthcare teams including administrative and research
teams addressing the numerous challenges faced such as
“accountability, conflict management, decision-making,
reflecting on progress, and coaching” Designing health-
care systems around team work and interaction between
departments could improve the overall care experience of
those with rare conditions.

Survey question/variable: timing and frequency

of appointments are convenient for the patient/carer/family
The more strongly that respondents agreed with the
statement that the “Timing and frequency of the appoint-
ments were convenient for the patient/carer/family, the
higher their rating of overall care experience. Similarly,
for some cancer patients on certain pathways the length
of waiting time for clinics and appointments is a sub-
stantial predictor of overall satisfaction for cancer care
[25]. From the Genetic Alliance UK survey, respondents
described various impacts of the timing and frequency
of appointments voicing disappointment with having
long gaps between appointments and the frustrations of
having to chase up appointments [14]. Survey respond-
ents also raised the inconvenience of having multiple
appointments in multiple different settings with often
little communication between healthcare professionals
in the different locations. As every person affected by a
rare condition has different requirements it is suggested
that the timing, frequency and location of appointments
is discussed with them so that the appointments can be
planned to be as convenient as possible—a dedicated
care coordinator could help facilitate this.
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Survey question/variable: number of different clinics attend
for the condition

The number of different clinics attended and the level of use
of health care services varied greatly amongst the respond-
ents. Those who reported attending five or more different
clinics gave a better rating of overall care than those who
attended no clinics. This could perhaps be explained by the
respondents who visit numerous clinics feeling that their
care needs are being more fully addressed through seeing
different specialists.

Survey question/variable: feel that care is effectively
coordinated

Believing that care was coordinated effectively was strongly
associated with a better care experience for the Genetic
Alliance UK sample. In the survey, less than a third (30%)
felt their care was effectively coordinated. Those living with
a rare condition as well as carers (many of whom were par-
ents) have outlined previously how challenging it can be
to coordinate care [45, 47-51]. Our findings highlight that
having a dedicated care coordinator could improve the
overall care experience for those with rare conditions.

Priority 4—improving access to specialist care, treatment
and drugs

Survey question/variable: whether there is a specialist centre
Having a specialist centre available had a positive impact
on overall care experience. Specialist centres exist for
only a limited number of rare conditions but data are
not available to indicate how many people these special-
ist centres may serve. In our sample almost half (48%)
stated that there was a specialist centre available for their
condition. Just over half (52%) of these respondents actu-
ally attended the specialist centre which was available for
their condition (see Additional file 3). Reasons for not
accessing specialist centres included distance, long wait-
ing lists or the centre only offering diagnostic services
rather than ongoing care [14].

Gaps in the UK rare disease framework
Survey question/variable: trust and confidence in hospital
staff involved in ongoing care
In our study, those who reported having trust and confi-
dence in hospital staff also reported better overall care.
However, not all respondents felt this way: having trust
and confidence in hospital staff who were involved with
ongoing care was only reported by just over half (59%) of
respondents (see Additional file 3). This compares poorly
to what has been achieved with cancer care in healthcare
systems in other countries [52].

Mistrust in doctors and the healthcare system, feel-
ings of insecurity, and fear and anger by those with rare
conditions has been reported before [53-55]. Qualitative
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findings from the Genetic Alliance UK survey indi-
cated that information from and communication with
healthcare professionals was sometimes poor and could
lead to respondents losing faith in the system or certain
healthcare providers within it, and for some respond-
ents this potentially led to an avoidance of healthcare
settings altogether [14, 38]. Distrust as a barrier to ser-
vice use has also been described in other work [56];
race/ethnicity has been shown to be significantly associ-
ated with levels of institutional trust and experiences of
healthcare which can lead to health disparities in certain
populations [57-59]. Some respondents in the Genetic
Alliance UK survey described feeling unsafe or fearful
if they were in a healthcare setting with healthcare pro-
fessionals who lacked knowledge of their condition [14].
Previous research has described how healthcare profes-
sionals’ aptitude to treat has been questioned when there
is uncertainty regarding their medical knowledge of the
rare condition [60—-62].

Trust and confidence in hospital staff involved in
ongoing care is not explicitly highlighted in the struc-
ture of the UK Rare Diseases Framework [6]. It is there-
fore unlikely to receive the attention it deserves as the
four home nations implement their individual plans of
action [10-13]. It might be predicted that bringing about
improvements under the priorities as they are written
will naturally lead to better trust and confidence—but
without better insight into people’s interpretation of
trust and confidence, and how this translates into percep-
tion of care, this would be a dangerous assumption. As
well as improving our understanding of trust and confi-
dence from the view of patients, we also need to explore
how prepared and confident professionals feel when
encountering rare conditions for the first time and hav-
ing to explain these to patients establishing what support
professionals feel they need to deliver the individual-
ised high-quality care set out in the framework. Future
research to further investigate ‘trust and confidence’
in healthcare professionals and how that is understood
by those with rare conditions, their carers and health-
care professionals, is needed in order to guide service
improvements.

Evaluation of the impact of the Framework and imple-
mentation plans is critical and requires the development
of suitable metrics with input from a broad range of peo-
ple affected by rare conditions. As they grow, national
registration services should provide data (both clinical
and experiential) to help measure the impact of imple-
mentation plans and how people with rare conditions
experience care in the UK. This will highlight successful
approaches and help identify when and how health ser-
vices should improve overall experiences of care.
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Limitations

The best fit model does not explain all the variation in
how experiences in care are rated by those with rare con-
ditions or those caring for them. Other variables could
have proved important had the survey allowed for their
inclusion such as the psychological and emotional impact
of having a rare condition or variables related to access-
ing medicines and treatment. Our qualitative data indi-
cates that some respondents felt frustrated at the pace of
drug development, or access to existing drugs or treat-
ment, which may lead to a poorer overall experience of
care [14, 15]. The availability of variables was dependent
on the questions in the original survey most of which
reflect areas which are known to be relevant to those liv-
ing with rare conditions— this was heavily influenced by
previous research with those affected by rare conditions
[26, 27] and knowledge of relevant UK rare condition
policies [7]. The individual questions in the survey have
not been tested for validity which may limit the interpre-
tation of some of the findings.

Although the survey focussed predominantly on
healthcare, when answering the question about experi-
ences of overall care, it is possible that respondents may
have also included their experiences with social care; this
should be taken into consideration when interpreting
the results as there were few variables that collected data
about social care experiences.

The survey took place during the Covidl9 pandemic
which may have influenced responses, although at the
time of the survey (summer 2020) the UK was not in lock-
down. While many respondents are likely to have still
been shielding due to their condition, most survey ques-
tions related to experiences over several years rather than
the time of survey completion. The sample is not random
and there will be some sampling bias. The survey was only
available online so relies on internet access which may
mean that those experiencing digital poverty were not
able to take part in the survey. The most notable bias is the
balance of females versus males taking part in the survey
and the relatively low proportion of carers who answered
the survey. There is also a bias towards those who identify
as white and those respondents who received a diagnosis,
with potentially a bias towards those conditions where
specialist centres are available; for all the groups who are
under-represented in our study it is possible that their
experiences of having a rare condition or caring for some-
one with a rare condition have not been fully captured-
the lack of diversity within the sample is clearly a potential
limitation within our study so we are unable to claim
that our results are generalisable to the UK population
of people with experience of rare conditions or that we
have captured the whole breadth of experiences. Future
studies should aim to target underserved communities
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and collect data in a variety of ways utilising alternative
recruitment strategies in order to capture a broader set of
experiences of living with a rare condition. However, this
exploratory study has produced a robust model which dif-
ferentiates between variables to best explain overall care
experience for the study sample. The variables included
in the best fit model correspond well with findings (both
quantitative and qualitative) from other rare condition
studies [16-21] as well as studies of cancer patients [25]
and those in primary care settings [63].

Conclusions
Our findings indicate the challenges that play the largest
part in explaining the varied experiences with rare disease
healthcare in the UK for our study respondents. The pre-
ponderance of factors relating to care coordination under-
lines its importance, and related research and service
development (for example provision of care coordina-
tors for every affected person) should be supported. The
diagnostic odyssey has a significant impact on overall care
experience and the needs of those who are likely to never
receive a diagnosis should be considered. The other fac-
tors that drive overall care experience include healthcare
professional awareness, access to a single point of contact,
and availability of information and specialist centres.
Significantly, our findings indicate an important
potential gap in the Framework: trust and confidence
in healthcare professionals. It is possible that if there
are improvements across all the priority areas in the
Framework then higher levels of trust and confidence
in healthcare professionals will follow. However, further
research is required to fully understand the foundations
of trust and confidence and how this is experienced by
all those affected by rare conditions as well as by health-
care professionals. In order to address the bias inherent
in many convenience samples, additional effort needs
to be focussed on recruiting more diverse samples for
research into rare conditions alongside the implementa-
tion of a comprehensive national patient registry for rare
conditions which would provide valuable data. This could
be used to measure the impact of action plans and make
policy recommendations which support the broad range
of people experiencing rare conditions.
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