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Multiple sclerosis (MS) has a varied and uncertain trajectory. The recent development of analytical processing tools that draw on large longitudinal patient databases facilitates personalised long-term prognosis estimates. This has the potential to improve both shared treatment
decision-making and psychological adjustment. However, there is limited research on how
people with MS feel about prognosis communication and forecasting. This study investigated
the prognosis communication experiences and preferences of people with MS and explored
whether clinical, demographic and psychological factors are associated with prognosis information preferences.
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3175 UK MS Register members (59% of those with active accounts) completed an online
survey containing 17 questions about prognosis communication experiences, attitudes and
preferences. Participants also completed validated questionnaires measuring coping strategies, tendencies to seek out (‘monitor’) or avoid (‘blunt’) information in threatening situations,
and MS risk perceptions and reported their clinical and sociodemographic characteristics.
Data already held on the MS Register about participants’ quality of life, anxiety and depression symptoms and MS impact were obtained and linked to the survey data.

Copyright: © 2018 Dennison et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.
Data Availability Statement: Data is open access
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information, as per research ethics approval
number 16/SW/0194 by the South West - Central
Bristol Research Ethics Committee, England, UK.
Data is fully accessible after two simple steps,
since the MS Register and the authors are jointly
responsible for the data: (1) Application to the MS
Register’s information Governance Review Board
(https://research.ukmsregister.org/?page_id=49)
by completing an application form which can be
downloaded from https://research.ukmsregister.

Results
53.1% of participants had never discussed long-term prognosis with healthcare professionals. 54.2% lacked clarity about their long-term prognosis. 76% had strong preferences for
receiving long-term prognosis information. 92.8% were interested in using tools that generate personalised predictions. Most participants considered prognostication useful for decision-making. Participants were more receptive to receiving prognosis information at later
time-points, versus at diagnosis. A comprehensive set of sociodemographic, clinical and
psychological variables predicted only 7.9% variance in prognosis information preferences.
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Conclusions
People with MS have an appetite for individualised long-term prognosis forecasting and their
need for information is frequently unmet. Clinical studies deploying and evaluating interventions to support prognostication in MS are now needed. This study indicates suitable contexts
and patient preferences for initial trials of long-term prognosis tools in clinical settings.

Introduction
Multiple sclerosis (MS) is a common, chronic disease of the central nervous system which
produces a variety of potentially disabling symptoms including visual disturbance, spasticity, mobility problems, speech distortions, bladder and bowel dysfunction, fatigue, pain and
cognitive impairment. It is also characterised by substantial variability in disease trajectory.
The vast majority of people with MS (PwMS) initially experience a relapsing-remitting
phase and around 80% of these subsequently convert to a progressive phase where disability
accumulates [1]. Despite established prognostic principles [2] it is challenging for neurologists to predict an individual’s short and long-term disease activity, and future disability
milestones [3].
A recent advance in MS prognostication is the development and preliminary evaluation of
analytic tools capable of drawing on “big data” from large longitudinal patient databases to
generate individualised LTP forecast estimates [3–5]. For example, one tool currently being
refined and evaluated, derives statistics from the London Ontario cohort [6] and supports 30
year forecasting by predicting time to milestones including conversion to secondary progressive disease, EDSS 6 (i.e. walking using a stick), EDSS 8 (i.e. using wheelchair) and EDSS 10
(i.e. death from MS) [3]. For each milestone, numerical and visual formulations of several confidence intervals convey the amount of certainty surrounding the estimate.
Prognostication in MS is in its infancy, but the ultimate aim is to benefit patient care. Plausibly, access to timely, personalised prognosis information might have beneficial effects. It may
help shared decision-making regarding the deployment of highly effective but risky treatments
in individuals predicted to have a poor prognosis, and conversely less effective but safer treatments if prognosis is predicted to be favourable. For some PwMS, prognostic forecasting could
lead to reductions in emotional distress through providing a more favourable prognostic prediction than expected, or by reducing the uncertainty which PwMS describe as exceptionally
challenging [7, 8] and which is consistently linked to poorer psychological wellbeing [9, 10].
However there is also the possibility of detrimental effects. For example, large confidence intervals around prognostic estimates may augment perceptions of uncertainty. Unfavourable prognosis predictions may elicit despair or fear, “nocebo” effects (where pessimistic beliefs and
expectations may result in worse outcomes) or the “self-fulfilling prophecy” (where a poor prognosis leads to treatment withdrawal which then leads to poor outcome) [11].
The ethics and practices surrounding prognostication has been the subject of intensive study
and debate in conditions other than MS, such as critical care [12], neurodegenerative disease
[13, 14] and cancer [15]. It is fairly well accepted that it is ethically sound to offer patients prognostication if this is going to be overall advantageous, so that any possible negative effects of a
poor prognosis communication (such as psychological harm) are offset by the beneficial effects
of, for example, a more effective treatment. In some situations, such as uveal melanoma, the
overall benefit of a prognosis-determining cytogenetic test is less clear since there is no treatment
which alters this outcome. Yet, 97% of patients opt for cytogenetic prognostication, retrospective
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regret does not occur [16, 17] or is low [18], and there is no evidence of any harm [17]. Nearly
all patients who had not been offered cytogenetic prognostication would have wanted it [16],
which raises ethical concerns about physicians avoiding discussion of prognosis [19], and the
physician’s “duty to prognosticate” [20], should the patients so wish.
There is limited existing research evidence about whether there is an interest in prognosis forecasting amongst PwMS. A small-scale study of a short-term (3 year forecast)
prognosis prediction tool suggested that PwMS found prognosis forecasting understandable and acceptable [21]. There is also very limited research evidence about what level of
understanding PwMS have about their prognosis and the nature of their communication
with healthcare professionals about this. In general, research suggests that pwMS have
unmet needs for a wide range of different types of information, especially around the time
of diagnosis [22, 23]. However, very limited research evidence exists about what level of
understanding PwMS have about their prognosis and the nature of their communication
with healthcare professionals about this. German research in mild-moderately affected
PwMS found that detailed prognosis counselling was rare but also found that most PwMS
did not feel the need to receive more information about this [21]. However, in another
German sample of more severely-affected PwMS, the majority of participants considered
doctors’ communication about disease progression inadequate [24]. In a UK setting, qualitative research has revealed experiences of limited prognosis communication with healthcare professionals alongside considerable ambivalence about the prospect of receiving
more detailed and personalised prognosis information [25]. Whilst PwMS recognised the
potential for LTP information to be beneficial, they also considered it emotionally dangerous. Indeed, avoiding thinking about the future was a key strategy used by PwMS to regulate the emotional impact of living with MS [25]. Whilst emphasising the emotive nature
of prognosis forecasting and highlighting some of the possible adverse effects and complexities, that study’s qualitative design and small sample size precludes generalisation to
a larger population. However it generated a number of hypotheses which were testable in
a large-scale quantitative study namely: (1) LTP discussion within PwMS is limited; (2)
PwMS require support when prognosis is discussed; (3) some PwMS have a low preference
for LTP information; (4) one can predict LTP information preferences amongst PwMS
based on their clinical, sociodemographic and psychological characteristics.
In the current exploratory cross-sectional study, the primary aims were to determine the
prevalence of: 1) LTP information provision 2) LTP information preference amongst PwMS.
A secondary (hypothesis-generating) aim was to explore whether clinical, demographic and
psychological factors are associated with, and predict LTP communication preferences.

Method
Design
We conducted a large, cross-sectional online survey of PwMS under approval of the University
of Southampton research ethics committee (for this study) and South West-Central Bristol
Research Ethics Committee (16/SW/0194, for the MS Register).

Recruitment
We recruited PwMS through the UK MS Register (http://www.ukmsregister.org). Register
members are UK residents, >18 years old, with an MS diagnosis. No additional inclusion
or exclusion criteria were applied for this study. All UK MS Register members (n = 7959),
were invited to participate via an email (plus one reminder), containing information about
the research and links to the survey website. Consent was implied by participation. The
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survey was live between February and June 2015. The UK MS Society website also provided
study information.

Measures
The survey included 17 questions about LTP communication experiences, attitudes and preferences (S1 File). Items were extensively and iteratively tested for comprehensibility, acceptability
and face validity with PwMS, lay members of the public, healthcare professionals, MS Register
staff, and academics specialised in the construction of questionnaires. The context within which
LTP is discussed or sought may be (1) primary, ie knowing one’s LTP in its own right; or (2) secondary, ie knowing one’s LTP since it might impact on decisions taken by the PwMS or their clinicians within these secondary contexts eg treatment decisions, relationships, family-planning,
job matters, financial planning, drawing up a will, or end of life decisions. Different individuals
will put different emphasis on these contexts depending on their personal circumstances. To
minimize biasing participant responses, we planned to examine the participants’ LTP preference
in its primary context, avoiding contextualization in one of these situations.
The strongest signals emerging from the recent qualitative study [25] were that coping strategies, avoidance behaviour and illness perceptions were key influences of PwMS’ LTP information preferences. Hence, these psychological features were explored using the brief COPE
(coping strategies), the Miller Behavioural Scale Short Form (avoidance behaviour) and published visual analogue scales assessing perceptions of the seriousness of MS and wheelchair
dependency (illness perceptions). The brief COPE [26] assesses use of 14 different coping strategies; participants responded about how they deal with life stress since their MS diagnosis. The
Miller Behavioural Scale Short Form [27] (MBSS) assesses tendencies to ‘monitor’ (seek out)
or ‘blunt’ (avoid) information in threatening situations; following research precedence we
used only the monitoring subscale [28]. Visual analogue scales were used to assess perceptions
of the seriousness (0–100) of a) MS and b) wheelchair dependency [29].
Sociodemographic data, MS type, time since onset and diagnosis was also collected. We
obtained data already held on the MS Register about our participants’ anxiety and depression
symptoms (HADS) [30], MS impact (MSIS-29) [31], neurological disability (EDSS [32] and
EQ5D [33]); the rationale for the choice of these instruments has been detailed before [34].
Only 1.2% of respondents had recent EDSS data available so the EQ5D subjective health status
item and the mobility item (dichotomised into no mobility problems vs mobility problems)
were used instead as an alternative indicator of MS severity/impairment (recent data was available for 88.2% of respondents). The references provided for each tool describe their psychometric properties and scoring.

Analysis
Data analysis was conducted using SPSS v22. The survey items about prognosis preferences
and experiences were first examined using descriptive statistics. Next, we conducted univariate
analyses using chi-square and point-biserial correlations to explore clinical, demographic and
psychological characteristics related to the respondent’s current LTP information preference
(dichotomised into higher (want to know a lot, want to know a little) versus lower (unsure,
don’t want to know)). All factors showing at least a trend (p<.10) towards association with
LTP information preference were subsequently entered into a logistic regression model. In
order to assess whether psychological factors accounted for variance in information preferences after controlling for clinical and demographic variables, a hierarchical model was chosen. Demographic factors were entered into block 1, clinical factors were entered into block 2,
and psychological variables were entered into the final block.
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Recent HADS and MSIS data were available for only 44.6% and 43.3% of participants
respectively. Therefore, although these variables were included in the univariate analyses, they
were not included in the regression model due to the considerable respective reduction in sample size (from n=2381 to n=950).

Results
Sample characteristics
3175 people participated. This represents a response rate of 59% of the 5381 MS Register
members who had ‘active’ accounts (i.e. had accessed or updated their data or responded
to research requests within the last year), or 40% of total members (i.e. including dormant
accounts). Table 1 shows participant demographic and clinical characteristics. Most participants were female (71.4%) and White British (93.4%). Age ranged from 19–82 with a
mean of 52.5 years. Time since diagnosis ranged from within the last year to 54 years
(mean = 12.1) and time since symptom onset ranged from within the last year to 62 years
(mean = 17.3). 66.9% of participants had relapsing-remitting MS, 16.2% primary progressive, 8.0% secondary progressive. 8.3% were uncertain of their MS type.
These characteristics make the current study sample largely comparable to the 7959
PwMS who were members of the MS Register at the time of study (72.2% female, mean age
of 47.8 years, mean 11.1 years from diagnosis and 16.3 years from symptom onset, 65.3%
Table 1. Participant characteristics.
Variable
Socio-demographic variables

Age (years)

Mean (SD) & range or N (%a)

N (respondersb)

52.5 (11.1), 19–82

3134

Gender

3168

Female

2263 (71.4)

Male

905 (28.6)

Education

3115

Primary or Secondary

665 (21.3)

Occupational/diploma

1008 (32.4)

University: undergraduate or postgraduate

1202 (38.6)

Other

240 (7.7)

Living arrangements

3069

With spouse/partner

2333 (76.0)

Not with spouse/partner

736 (24.0)

Ethnicity

3096

White: British

2893 (93.4)

White: Other

142 (4.6)

All Other (Non-White)

61 (2.0)

Employment status

Clinical variables

a
b

3111

Employed/self-employed (full or part time)

1285(41.3)

Not working due to sickness or disability

748 (24.0)

Retired

754 (24.2)

Other

324 (10.4)

Time since MS diagnosis (years)

12.1 (9.02), <1–54

3018

Time since MS symptom onset (years)

17.3 (11.40), <1–62

3055

% is calculated as % of respondents who provided data for the specific item.
Number of respondents is different for each question due to missing data.

https://doi.org/10.1371/journal.pone.0193407.t001
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relapsing-remitting MS, 14.5% primary progressive MS, 8.1% secondary progressive, 12.4%
uncertain MS type or data unavailable).

Prognosis communication experiences
Table 2 summarises data on prognosis communication experiences. 53.1% reported they had
never discussed their LTP during neurology appointments. Of those who had discussed LTP,
46.4% reported that they had broached the topic themselves, and 47.0% had the topic raised by a
neurologist. Less commonly other healthcare professionals or family members raised the topic.
A significant proportion (13.5%) felt that the information communicated had been inconsistent
between healthcare professionals, with the most frequently identified source of inconsistency
being between different neurologists (53.5%) or different healthcare professionals (45.1%).
There was considerable variability in whether participants felt clear about their personal
LTP; 45.8% claimed to have an accurate or a very accurate understanding yet 47.9% reported
they had no idea. Variability also existed in the frequency with which participants reported
thinking about their LTP with many thinking about it daily or weekly (41.2%), 22.2% monthly
and 33% rarely or annually. Only 3.5% claimed to never think about it. Many participants
reported talking about LTP to partners/spouses (47.2%) and friends (25.2%) yet a substantial
proportion did not discuss LTP with anybody (29.8%).

Prognosis information preferences
Most participants wanted to know their LTP ‘a little’ or ‘a lot’ (68.5% at diagnosis, 76.0% at the
time of survey, 79.3% in the future) but a substantial minority did not want to know (18.5% at
diagnosis, 11.8% at the time of survey, 8% in the future) or were unsure (12.9% at diagnosis,
12.2% at the time of survey, 12.7% in the future). Most participants felt that LTP information
would assist decision-making, particularly about treatment (71.2%), finances (77.8%) and endof-life care (78.3%).

Attitudes towards prognosis forecasting tools
Participants were then asked about their attitude towards a possible future electronic tool which
would deliver an individualised LTP estimate, together with a measure of certainty around this
estimate, after matching the individual to a subset of patients from a large database. This is the
only information they were given ie they were not shown any such tool. The vast majority of
participants (88.6%) stated that they would like to be informed about the availability of such a
tool during neurology appointments. Participants showed interest in using an electronic prognosis prediction tool at various time points including when making treatment (47.0%) or life
(43.4%) decisions, and in the weeks and months following diagnosis (31.8%). Fewer felt they
would have wanted it at diagnosis (25.5%) and 7.2% stated they would never want to use it.
There was a strong association between preferences for LTP information and interest in
using a tool (χ2 (1) = 443.20, p<.001); virtually all (98.9%) individuals with high current LTP
information preferences indicated a desire to use a tool at some point (rather than “never”).
Also, 75.2% of those who identified themselves as having low information preferences nonetheless indicated interest in using the tool at some point.
Participants endorsed a range of settings as acceptable for tool use including with either
a neurologist (28.0%) or an MS specialist nurse (28.4%). More participants indicated they
found these settings acceptable if accompanied by a significant other (46.6% and 39.7%
respectively). Some participants also considered it acceptable to use a prognosis tool independently at home with (37.1%), and without (42.4%) a family member or friend present.
There was interest in using the tool to predict a range of MS outcomes including necessity
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Table 2. Prognosis communication experiences and preferences.
Survey Item
[n respondersa]

Response options

N (%)a

Discussion of LTP in neurology appointment
[3095]

Yes

1543 (46.9%)

No

1642 (53.1%)

Who initiated LTP discussionb,c
[1444–1453]

Patient

672 (46.4%)

Neurologist

682 (47.0%)

MS nurse

302 (20.8%)

GP

88 (6.1%)

Other healthcare professional

27 (1.9%)

Family member/friend

113 (7.8%)

Don’t know/can’t remember

56 (3.9%)

LTP message consistencyb
[1064]

Similar

920 (86.5%)

Different

144 (13.5%)

Source of LTP message inconsistencyb,c,d
[144]

Neurologists

77 (53.5%)

GPs

42 (29.2%)

MS specialist nurses

18 (12.5%)

Different healthcare professionals

65 (45.1%)

No idea

1324 (47.9%)

Very rough idea

42 (1.5%)

Rough idea

133 (4.8%)

Accurate idea

651 (23.5%)

Very accurate idea

616 (22.3%)

Daily

446 (16.2%)

Weekly

691 (25.0%)

Monthly

614 (22.2%)

Once a year

213 (7.7%)

Rarely

699 (25.3%)

Clarity about LTP
[2766]

Frequency of thinking about prognosis
[2761]

Who is LTP discussed with (non-healthcare professionals)c
[3172–3174]

Preference for LTP information: current
[2762]

Preference for LTP information: in future
[2751]

Preference for LTP information: at diagnosis
[2761]

Never

98 (3.5%)

Partner or spouse

1498 (47.2%)

Parents

398 (12.5%)

Children

363 (11.4%)

Other family members

366 (11.5%)

Friends

800 (25.2%)

Colleagues at work

180 (5.7%)

Employer

114 (3.6%)

No-one

945 (29.8%)

Want to know a lot

1182 (42.8%)

Want to know a little

917 (33.2%)

Not sure

337 (12.2%)

Do not want to know

326 (11.8%)

Want to know a lot

1409 (51.2%)

Want to know a little

772 (28.1%)

Not sure

350 (12.7%)

Do not want to know

220 (8.0%)

Want to know a lot

1210 (43.8%)

Want to know a little

683 (24.7%)

Not sure

356 (12.9%)

Do not want to know

512 (18.5%)

(Continued)
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Table 2. (Continued)
Survey Item
[n respondersa]

Response options

N (%)a

Understanding LTP is useful for decisions aboutc
[2580–2741]

Treatment

1952 (71.2%)

Relationships

955 (35.2%)

Family planning

716 (27.8%)

Job matters

1346 (51.3%)

Financial planning

2107 (77.8%)

Drawing up a will

1621 (60.2%)

End of life medical decisions

2131 (78.3%)

Want to be informed about LTP tool availability
[3055]

Yes

2707 (88.6%)

No

348 (11.4%)

Acceptable timings of LTP tool usec
[3163–3173]

At diagnosis

810 (25.5%)

Acceptable settings for LTP tool usec,e
[2933–2934]

Desirable prognostic estimatesc,e
[2395]

Most trusted sources for LTP information (N and % participants ranking each source in the top 3 out of the 7 options)
[2481–2753]

Endorsement of public availability of LTP tool e.g. on web
[2943]

Weeks/months post-diagnosis

1010 (31.8%)

At time of treatment decision

1489 (47.0%)

At time of life decision

1375 (43.4%)

Other times

491 (15.5%)

Never

228 (7.2%)

Independently, alone

1244 (42.4%)

Independently, with S/Of

1088 (37.1%)

With neurologist

822 (28.0%)

With neurologist and S/Of

1368 (46.6%)

With MS nurse

834 (28.4%)

With MS nurse and S/Of

1165 (39.7%)

If/when need stick

1059 (36.1%)

If/when need wheelchair

1621 (55.2%)

If/when convert to SPg

1445 (76.7%)

Life expectancy

1717 (58.5%)

Neurologist

2147 (78.0%)

Neurologist + tool

2087 (77.9%)

Nurse + tool

1571 (61.5%)

Nurse

1178 (44.9%)

Tool

903 (33.7%)

Other PwMS + tool

337 (13.6%)

Other PwMS

394 (15.2%)

Yes

1076 (36.6%)

No

795 (27.0%)

Not sure

1072 (36.4%)

a

Number of responders is different for each question due to missing data. % is calculated as % of respondents who provided data for the specific item.

b

Question applicable only to participants who answered “yes” to discussion of LTP.
Response option was “Tick all that apply” therefore % will not add up to 100 and there may be different n responders for each response option.

c
d

Question applicable only to participants who answered “different” to LTP message consistency.

e

Applicable only to participants who did not answer “never” to acceptable timings of tool use.
f
S/O = significant other (friend or family member).
g

Response option applicable only to participants with RRMS.

https://doi.org/10.1371/journal.pone.0193407.t002
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of a walking stick (36.1%), a wheelchair (55.2%), progression to SPMS (76.7% of the responders for whom this was relevant i.e. those with RRMS), and life expectancy (58.5%). Opinion was divided regarding whether the tool should be publically available (36.6% yes, 27.0%
no, 36.4% unsure).

Factors related to prognosis preferences
Table 3 shows associations between demographic, clinical and psychological variables and LTP
information preferences. Univariate analyses suggested that participants were significantly more
likely to have higher LTP information preferences if they were male and younger. Clinically, they
Table 3. Relationships between demographic, clinical and psychological variables and current LTP information.
Current LTP information preference (Dichotomised: Higher/Lower)
Effect size§

p

r = -0.058

0.002

χ (1) = 10.584

V = 0.062

0.001

χ2 (3) = 21.86

V = 0.051

0.001

Time since symptom onset

r = -0.080

<0.001

Time since diagnosis

r = -0.087

0.001

r = -0.051

0.011

V = 0.012

0.650

r = 0.016

0.590

Test statistic & df
Sociodemographic variables
Age
2

Gender
Clinical Variables
MS type

Subjective health status (EQ5DVAS)
2

χ (1) = 0.206

Mobility (EQ5D mobility)
MS Impact (MSIS)
Psychological variables
Anxiety (HADS)

r = 0.067

0.020

Depression (HADS)

r = 0.043

0.140

Monitoring style (MMBS)

r = 0.156

<0.001

COPE active

r = 0.038

0.050

COPE planning

r = 0.121

<0.001

a

2

COPE acceptance

χ (1) = 0.114

V = 0.007

0.736

COPE deniala

χ2 (1) = 0.190

V = 0.008

0.663

COPE instrumental support

r = 0.062

0.001

COPE emotional support

r = -0.002

0.899

COPE humour

r = 0.025

0.188

a

2

COPE substance use

χ (1) = 3.834

V = 0.038

0.050

COPE behavioural disengagementa

χ2 (1) = 0.722

V = 0.016

0.395

r = 0.040

0.038

r = 0.026

0.175

V = 0.068

<0.001

COPE distraction
COPE positive reframing
COPE self-blamea

χ2 (1) = 12.172

a

2

COPE religion

χ (1) = 0.685

V = 0.016

0.408

COPE ventinga

χ2 (1) = 5.750

V = 0.046

0.016

Perceived severity of MS VASb

χ2 (1) = 0.274

V = 0.010

0.601

V = 0.006

0.746

b

Perceived severity of wheelchair VAS
§


a

2

χ (1) = 0.105

Effect sizes: r = correlation coefficient, V = Cramer’s V.
p<0.05.
Variable was non-normally distributed and therefore recoded into a dichotomy representing high/low use of each strategy (cut-off used was score of 4 or higher).

b

Variable was non-normally distributed and therefore recoded into a dichotomy representing low-medium perceived severity and higher perceived severity (cut-off
used was 0.60 or higher).

https://doi.org/10.1371/journal.pone.0193407.t003
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were more likely to have RRMS, know their MS type, have shorter time since diagnosis and
symptom onset, and lower (worse) subjective health status. Psychologically, higher LTP information preference was associated with higher anxiety, higher monitoring tendencies, and more use
of five different coping strategies: planning, instrumental support, distraction, self-blame, and
venting. All effect sizes were small [35].
Table 4 reports results from logistic regression analyses to predict LTP information preferences. Both block 1 (clinical variables) and 2 (clinical and demographic variables) were significant, explaining 1.1% and 2.5% of the variance in outcome respectively. At block 3 (clinical,
demographic and psychological variables) the model was significant, explaining 7.9% of the
variance and correctly classifying 77.3% of cases. The significant unique predictors were male
gender, knowing MS type (compared to not knowing), higher monitoring style, and higher
use of planning as a coping strategy.

Discussion
Key findings
This large survey of PwMS in the UK breaks new ground regarding experiences and preferences regarding LTP communication. Two fundamental findings were that around half of participants claimed to have never discussed their LTP with their neurology team and around half
claimed to have ‘no idea’ about their LTP. These results are potentially of some significance.
Emotional distress is common in MS [36] and uncertainty appears to promote it [9]. Deficiencies in information and understanding also raise practical and ethical issues: without the best
available information about the predicted course of their own disease, can PwMS really be
fully active participants in treatment decisions?
Explanations for the apparent lack of LTP communication cannot be gained from the current study. Previous qualitative research suggests that PwMS perceive that neurologists offer
little LTP information upon diagnosis and subsequently PwMS lack opportunities and courage
to ask, partly because thinking about the future is threatening [25]. Little is known about the
attitudes and experiences of healthcare professionals regarding LTP-related communication
with PwMS; this warrants exploration in future research.
Another important new insight from this study is that many PwMS describe a strong desire
for LTP information. Many PwMS claim to think about LTP regularly and LTP information is
deemed useful for decision-making about treatment and broader life issues. Importantly however, this study also highlighted how a significant minority of PwMS have little or no appetite for
LTP information and do not feel it is valuable to them; this group should not be overlooked. Our
survey design did not allow us to gain a clear insight into the reasons behind the lack of interest
in personalised prognosis information. However, previous qualitative research suggests that a)
Table 4. Logistic regression results showing significant predictors of LTP information preferences.
B

SE

Wald

Odds Ratio

95% confidence interval

Gender (male)

-0.41

0.12

11.61

0.66

[0.52, 0.84]

Knowing MS type

-0.52

0.15

11.74

0.59

[0.44, 0.80]

Monitoring style

0.21

0.03

43.30

1.23

[1.15, 1.31]

0.03



1.16

[1.08, 1.24]

Predictors of LTP information preferences

COPE planning

0.15

18.66


= p <0.001.
Model χ2 = 127.40, p <0.001; Nagelkerke R2 = 0.079.

https://doi.org/10.1371/journal.pone.0193407.t004
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PwMS employ coping strategies that involve focussing on the present and these run counter to
prognosis information-seeking and b) PwMS may be averse to gaining prognosis information
for fear that negative predictions would cause demoralisation [25]. Skepticism towards the predictive accuracy of forecasting from healthcare professionals and/or prognosis software tools
may also be relevant here. The study did not give participants detailed information about the
likely accuracy of attempts to forecast prognosis, an issue that continues to be investigated and
debated. It is unclear if and how participants’ (mis)perceptions about the accuracy of neurologist
and/or tool-based forecasting may have influenced study findings regarding interest and disinterest in LTP information.
The concept of a tool delivering individualized LTP estimates was demonstrated to be of
interest to a large proportion of study participants. It was perceived to be useful at various
time-points and helpful for decision-making. Interestingly, participants were less positive
about using the tool independently from a healthcare professional and the prospect of its public online availability. This hints at concerns about accessing and interpreting important and
emotive information without the input of a healthcare professional. This aligns with qualitative
findings where PwMS emphasised the simultaneous need for expertise and emotional support
when receiving prognosis predictions [25].

Predicting individual differences
Although a variety of sociodemographic, clinical and psychological factors were associated
with participants’ LTP information preference, regression analysis using these variables as predictors explained very limited variance in information preference. Our very large sample size
evidently permitted the detection of statistically significant but small effects that are actually of
limited practical or clinical significance.
It was noteworthy that more variance in LTP information was explained by psychological
factors than by clinical factors. Plausibly, this indicates that a PwMS’s mindset has more influence on LTP information preferences than their clinical profile. Alternatively, other clinical
factors (e.g. EDSS, number, frequency and severity of relapses, progression pace, disease-modifying treatments), not measured within this study may be more important. These factors, as
well as other psychological factors (e.g. illness perceptions, intolerance of uncertainty, personality traits) could be explored in further studies to improve understanding of what drives individual differences in LTP information preferences.

Study strengths and limitations
Conducting research through the UK MS Register permitted efficient recruitment of a very
large sample, allowing the first systematic, large-scale investigation into experiences and
preferences surrounding LTP communication. However, sample composition and bias
require consideration. This study had a reasonable response rate (59% of active members)
and our respondents were similar to overall Register members in terms of age, gender, MS
type and time since diagnosis & symptom onset. However, respondents may have been
unrepresentative of Register members (and PwMS more generally) in other important and
unmeasured ways. Notably, people who had more interest in their prognosis may have been
more likely to opt into the study, leading to an over-estimation of appetite for LTP information. Conversely, other sample composition features hint that we may have under-estimated
appetite; the sample contained a large proportion of older adults and people with long disease durations, characteristics our analyses showed were associated with lower LTP preferences. Finally, the study was conducted in the UK, making the international generalizability
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of its findings limited. Further research is needed into prognosis communication practices
and patient preferences in other countries.

Clinical and research implications
Overall our findings indicate an appetite for prognosis information that appears to be unmet.
Healthcare professionals may therefore wish to increase and improve their communication
about LTP with PwMS. By delivering consistent estimates [3], a LTP tool would eliminate inconsistencies in LTP information experienced by a substantial proportion of PwMS. The availability
of a LTP tool in the clinical setting may also serve as a prompt for clinicians to discuss LTP with
PwMS during consultations. A data-driven prognostication tool might improve a clinician’s
confidence in communicating about prognosis and could help structure these conversations.
In addition to showing widespread interest in tools that deliver individualized LTP estimates, the study also showed that PwMS had preferences for the circumstances in which such
tools might be used. Acceptable settings for initial clinical trials appear to be: (1) in PwMS with
high LTP information preferences; (2) supervised/controlled access with a clinician and a significant other present; (3) avoiding the time of diagnosis. The increasing complexity in treatment choice is increasing clinicians’ recognition for the need to temporally separate diagnosis
from treatment decision, to enable informed decision-making, during which deployment of a
LTP tool would be opportune.
Importantly we demonstrated that a significant minority of PwMS do not want to know more
about their predicted LTP and would not want to use a prognosis tool in any situation. Our regression analysis showed that we cannot dependably predict LTP information preferences based on
the sorts of information that would be readily-available to clinicians (i.e. basic clinical and sociodemographic data). Therefore, directly asking individual PwMS about their interest in receiving LTP
information seems an appropriate approach to determining whether discussing LTP is desirable
at that time. It would be acceptable to ask PwMS at reasonable intervals whether they would like
to discuss their prognosis, since people can change their mind. In this respect, it would be important to know, in the small proportion of PwMS who had low LTP information preference, low
monitoring style and COPE planning scores, whether these characteristics change with time.
Considerable work remains to be done about how best to communicate prognosis predictions and how this influences PwMS’s behaviour, decision-making and emotional wellbeing.
Clinical studies of LTP communication improvement initiatives in MS, including possible use
of LTP tools, are now needed.

Supporting information
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(PDF)

Acknowledgments
Thanks to (1) Rod Middleton, Hazel Lockhart, Katie Tuite-Dalton and other staff at the UK
MS Register for supporting the data collection and analysis; (2) patients and members of the
public for their involvement in the planning stages of this study; (3) MS Society for funding.

Author Contributions
Conceptualization: Laura Dennison, Ian Galea.
Data curation: Laura Dennison.

PLOS ONE | https://doi.org/10.1371/journal.pone.0193407 February 28, 2018

12 / 14

Do people with multiple sclerosis want to know their prognosis?

Formal analysis: Laura Dennison, Sarah Kirby.
Investigation: Martina Brown.
Project administration: Laura Dennison, Martina Brown, Ian Galea.
Resources: Ian Galea.
Software: Martina Brown.
Supervision: Laura Dennison, Ian Galea.
Writing – original draft: Laura Dennison, Ian Galea.
Writing – review & editing: Laura Dennison, Martina Brown, Sarah Kirby, Ian Galea.

References
1.

Kremenchutzky M, Rice GP, Baskerville J, Wingerchuk DM, Ebers GC. The natural history of multiple
sclerosis: a geographically based study 9: observations on the progressive phase of the disease. Brain.
2006; 129(Pt 3):584–94. https://doi.org/10.1093/brain/awh721 PMID: 16401620.

2.

Degenhardt A, Ramagopalan SV, Scalfari A, Ebers GC. Clinical prognostic factors in multiple sclerosis:
a natural history review. Nat Rev Neurol. 2009; 5(12):672–82. https://doi.org/10.1038/nrneurol.2009.
178 PMID: 19953117.

3.

Galea I, Lederer C, Neuhaus A, Muraro PA, Scalfari A, Koch-Henriksen N, et al. A web-based tool for
personalized prediction of long-term disease course in patients with multiple sclerosis. Eur J Neurol.
2013; 20(7):1107–9. https://doi.org/10.1111/ene.12016 PMID: 23379849; PubMed Central PMCID:
PMCPMC4491319.

4.

Bergamaschi R, Quaglini S, Trojano M, Amato MP, Tavazzi E, Paolicelli D, et al. Early prediction of the
long term evolution of multiple sclerosis: the Bayesian Risk Estimate for Multiple Sclerosis (BREMS)
score. J Neurol Neurosurg Psychiatry. 2007; 78(7):757–9. https://doi.org/10.1136/jnnp.2006.107052
PMID: 17220286; PubMed Central PMCID: PMCPMC2117665.

5.

Gourraud PA, Henry RG, Cree BA, Crane JC, Lizee A, Olson MP, et al. Precision medicine in chronic
disease management: The multiple sclerosis BioScreen. Ann Neurol. 2014; 76(5):633–42. https://doi.
org/10.1002/ana.24282 PMID: 25263997; PubMed Central PMCID: PMCPMC4214886.

6.

Scalfari A, Neuhaus A, Degenhardt A, Rice GP, Muraro PA, Daumer M, et al. The natural history of multiple sclerosis: a geographically based study 10: relapses and long-term disability. Brain. 2010; 133(Pt
7):1914–29. https://doi.org/10.1093/brain/awq118 PMID: 20534650; PubMed Central PMCID:
PMCPMC2892939.

7.

Finlayson M, Denend TV, DalMonte J. Older Adults’ Perspectives on the Positive and Negative Aspects
of Living with Multiple Sclerosis. Brit J Occup Ther. 2005; 68(3):117–24. https://doi.org/10.1177/
030802260506800304

8.

Somerset M, Sharp D, Campbell R. Multiple sclerosis and quality of life: a qualitative investigation. J
Health Serv Res Policy. 2002; 7(3):151–9. https://doi.org/10.1258/135581902760082454 PMID:
12171745.

9.

Dennison L, Moss-Morris R, Chalder T. A review of psychological correlates of adjustment in patients
with multiple sclerosis. Clin Psychol Rev. 2009; 29(2):141–53. https://doi.org/10.1016/j.cpr.2008.12.
001 PMID: 19167801.

10.

Tams R, Prangnell SJ, Daisley A. Helping families thrive in the face of uncertainty: Strengths based
approaches to working with families affected by progressive neurological illness. Neurorehabilitation.
2016; 38(3):257–70. https://doi.org/10.3233/NRE-161317 PMID: 27030902.

11.

Holloway RG, Gramling R, Kelly AG. Estimating and communicating prognosis in advanced neurologic
disease. Neurology. 2013; 80(8):764–72. https://doi.org/10.1212/WNL.0b013e318282509c PMID:
23420894; PubMed Central PMCID: PMCPMC3589298.

12.

Bernat JL. Ethical aspects of determining and communicating prognosis in critical care. Neurocritical
care. 2004; 1(1):107–17. https://doi.org/10.1385/NCC:1:1:107 PMID: 16174905.

13.

Arribas-Ayllon M. The ethics of disclosing genetic diagnosis for Alzheimer’s disease: do we need a new
paradigm? Br Med Bull. 2011; 100:7–21. https://doi.org/10.1093/bmb/ldr023 PMID: 21672937.

14.

Roberts JS, Uhlmann WR. Genetic susceptibility testing for neurodegenerative diseases: ethical and
practice issues. Prog Neurobiol. 2013; 110:89–101. https://doi.org/10.1016/j.pneurobio.2013.02.005
PMID: 23583530; PubMed Central PMCID: PMCPMC3772971.

PLOS ONE | https://doi.org/10.1371/journal.pone.0193407 February 28, 2018

13 / 14

Do people with multiple sclerosis want to know their prognosis?

15.

Hagerty RG, Butow PN, Ellis PM, Dimitry S, Tattersall MH. Communicating prognosis in cancer care: a
systematic review of the literature. Ann Oncol. 2005; 16(7):1005–53. https://doi.org/10.1093/annonc/
mdi211 PMID: 15939716.

16.

Beran TM, McCannel TA, Stanton AL, Straatsma BR, Burgess BL. Reactions to and desire for prognostic testing in choroidal melanoma patients. J Genet Couns. 2009; 18(3):265–74. https://doi.org/10.1007/
s10897-009-9223-2 PMID: 19421848.

17.

Cook SA, Damato B, Marshall E, Salmon P. Psychological aspects of cytogenetic testing of uveal melanoma: preliminary findings and directions for future research. Eye (Lond). 2009; 23(3):581–5. https://
doi.org/10.1038/eye.2008.54 PMID: 18344957.

18.

Schuermeyer I, Maican A, Sharp R, Bena J, Triozzi PL, Singh AD. Depression, Anxiety, and Regret
Before and After Testing to Estimate Uveal Melanoma Prognosis. JAMA Ophthalmol. 2016; 134
(1):51–6. https://doi.org/10.1001/jamaophthalmol.2015.4343 PMID: 26539659.

19.

Lamont EB, Christakis NA. Prognostic disclosure to patients with cancer near the end of life. Ann Intern
Med. 2001; 134(12):1096–105. PMID: 11412049.

20.

Rich BA. Defining and delineating a duty to prognosticate. Theor Med Bioeth. 2001; 22(3):177–92.
PMID: 11499494.

21.

Heesen C, Gaissmaier W, Nguyen F, Stellmann JP, Kasper J, Kopke S, et al. Prognostic risk estimates
of patients with multiple sclerosis and their physicians: comparison to an online analytical risk counseling tool. Plos One. 2013; 8(5):e59042. https://doi.org/10.1371/journal.pone.0059042 PMID: 23690916;
PubMed Central PMCID: PMCPMC3656871.

22.

Solari A. Effective communication at the point of multiple sclerosis diagnosis. Mult Scler. 2014; 20
(4):397–402. https://doi.org/10.1177/1352458514523061 PMID: 24503056.

23.

Synnot AJ, Hill SJ, Garner KA, Summers MP, Filippini G, Osborne RH, et al. Online health information
seeking: how people with multiple sclerosis find, assess and integrate treatment information to manage
their health. Health Expect. 2016; 19(3):727–37. https://doi.org/10.1111/hex.12253 PMID: 25165024;
PubMed Central PMCID: PMCPMC5055229.

24.

Buecken R, Galushko M, Golla H, Strupp J, Hahn M, Ernstmann N, et al. Patients feeling severely
affected by multiple sclerosis: how do patients want to communicate about end-of-life issues? Patient
Educ Couns. 2012; 88(2):318–24. https://doi.org/10.1016/j.pec.2012.03.010 PMID: 22480629.

25.

Dennison L, McCloy Smith E, Bradbury K, Galea I. How Do People with Multiple Sclerosis Experience
Prognostic Uncertainty and Prognosis Communication? A Qualitative Study. Plos One. 2016; 11(7):
e0158982. https://doi.org/10.1371/journal.pone.0158982 PMID: 27434641; PubMed Central PMCID:
PMCPMC4951148.

26.

Carver CS. You want to measure coping but your protocol’s too long: consider the brief COPE. Int J
Behav Med. 1997; 4(1):92–100. https://doi.org/10.1207/s15327558ijbm0401_6 PMID: 16250744.

27.

Steptoe A. An abbreviated version of the Miller Behavioral Style Scale. Br J Clin Psychol. 1989; 28 Pt
2):183–4. PMID: 2743058.

28.

Duncan LR, Latimer AE, Pomery E, Rivers SE, Berotoli MC, Salovey P. Testing messages to encourage discussion of clinical trials among cancer survivors and their physicians: examining monitoring style
and message detail. J Cancer Educ. 2013; 28(1):119–26. https://doi.org/10.1007/s13187-012-0431-3
PMID: 23143846; PubMed Central PMCID: PMCPMC3594111.

29.

Boeije HR, Janssens AC. ’It might happen or it might not’: how patients with multiple sclerosis explain
their perception of prognostic risk. Soc Sci Med. 2004; 59(4):861–8. https://doi.org/10.1016/j.
socscimed.2003.11.040 PMID: 15177841.

30.

Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psychiatr Scand. 1983; 67
(6):361–70. PMID: 6880820.

31.

Hobart J, Lamping D, Fitzpatrick R, Riazi A, Thompson A. The Multiple Sclerosis Impact Scale (MSIS29): a new patient-based outcome measure. Brain. 2001; 124(Pt 5):962–73. PMID: 11335698.

32.

Kurtzke JF. Rating neurologic impairment in multiple sclerosis: an expanded disability status scale
(EDSS). Neurology. 1983; 33(11):1444–52. PMID: 6685237.

33.

EuroQol G. EuroQol—a new facility for the measurement of health-related quality of life. Health Policy.
1990; 16(3):199–208. PMID: 10109801.

34.

Osborne LA, Gareth Noble J, Maramba IDC, Jones KH, Middleton RM, Lyons RA, et al. Outcome measures for multiple sclerosis. Physical Therapy Reviews. 2014; 19(1):24–38. https://doi.org/10.1179/
1743288X13Y.0000000094

35.

Cohen J. Statistical power analysis for the behavioral sciences. 2nd ed. ed. Hillsdale N.J.: L. Erlbaum
Associates; 1988.

36.

Mohr DC, Cox D. Multiple sclerosis: empirical literature for the clinical health psychologist. J Clin Psychol. 2001; 57(4):479–99. PMID: 11255203.

PLOS ONE | https://doi.org/10.1371/journal.pone.0193407 February 28, 2018

14 / 14

