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Abstract 

Cognitive difficulties in MS are widely acknowledged to have a major negative impact on the lives of 

people with MS (PwMS). However they are viewed as “invisible” symptoms, sometimes overlooked 

or ignored by health professionals. DL and CAY are in the process of writing a cognition handbook for 

MS clinics, summarising practical information to help the MS multidisciplinary team improve care for 

PwMS who have cognitive difficulties. We convened a stakeholder panel and offered a survey at a 

major MS professional education conference, to understand what content would be most helpful for 

our clinic handbook. The survey showed that health professionals think that cognition is not 

generally addressed well by clinics and that infrastructure and resources, education and information 

for both PwMS and professionals, and technologies to assess and treat cognition are all required to 

deliver better cognition services in MS clinics. 
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MS cognition 

Multiple sclerosis (MS) is an autoimmune-mediated neurodegenerative disease of the central 

nervous system characterized by inflammatory demyelination with axonal transection. MS affects 

approximately 2.3 million people worldwide. It typically presents in young adults (mean age of 

onset, 20-30 years) and can lead to cognitive impairment, physical disability, and decreased quality 

of life (McGinley et al., 2021). Cognitive impairment is most prevalent in the domains of information 

processing speed and memory function (Benedict et al., 2020). It has a marked effect on the 

instrumental activities of daily living, additional to the impact of physical impairments. This is 

reflected in the finding that impairments in several cognitive domains each relate to the economic 

burden of care, independent from physical disability (Maltby et al., 2022).  

Cognition is also related to a number of health outcomes, including medication adherence 

(Washington and Langdon, 2022). For example, cognition predicts attendance and success in 

physiotherapy (Gomes et al., 2022). Difficulty learning new verbal information was associated with a 

greater likelihood of "no showing" at one or more physical therapy sessions. Reductions in working 

memory and processing speed have been associated with PwMS meeting fewer rehabilitation goals 

in out-patient physiotherapy and verbal intelligence affected multidisciplinary in-patient 

rehabilitation outcomes (Langdon and Thompson, 1999). 

All MS clinic health professionals need to address cognition as part of their professional practice, 

including occupational therapists (e.g. Krasniuk et al., 2021) and physiotherapists (e.g. Mardaniyan 

et al., 2022). It is important to know how to manage cognitive impairment from a nursing 

perspective (Slough and Brownlee, 2021). Jarrett (2020) argues that MS Nurses have the opportunity 

to play a vital role in supporting people with MS to manage cognitive changes throughout the 

disease trajectory.  

Despite the marked impact on PwMS’ lives, confidence and knowledge gaps persist in understanding 

and management of cognition, sometimes designated an “invisible symptom” (Lakin et al., 2021). In 

an effort to address this, a medical publishing company named Karger have commissioned an MS 

clinic cognition handbook, to be written autonomously by DL and CAY (Langdon and Young, 2022). In 

order to understand stakeholder perspectives and find out what content would be useful, a 

stakeholder panel and health professional survey were arranged. 

Stakeholder panel 
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A stakeholder panel was convened across two meetings. The first comprised MC (MS Nurse), CM 

(Consultant Neurologist), BM (PwMS’ care partner). The second comprised GP (Applied Psychologist, 

PwMS). DL (Neuropsychologist) and CAY (Consultant Neurologist) attended both groups. All areas of 

the British Isles were represented. The discussions were transcribed and group discussion lead to 

consensus on  four emergent themes, which were then cited in the literature. 

(i) Information 

It was noted that PwMS and care partners would like to know about cognitive issues right from 
the start. One clinic provides a cognition talk from an outside expert for PwMS early on in the 
disease. It was acknowledged that there is now significant demand from PwMS for information 
about cognition and it can be their main concern at diagnosis. There can be miscommunications 
regarding the type of cognitive loss that can occur in MS. Some PwMS are concerned that they 
will experience a dementia. The sources of information that currently exist for PwMS may not 
adequately address cognition in an accessible way. Qualitative studies have also demonstrated 
that PwMS want cognition information at diagnosis and feel that documentation of their 
cognitive difficulties would facilitate communication about their situation with others 
(Mortensen et al., 2020). PwMS increasingly expect to be fully involved in shared decision 
making and to be given comprehensive, current information (Yeandle et al., 2018). 

 
(ii) Communication 

There was a feeling that health care professionals (HCP’s) do not always organise their 

interactions optimally for PwMS with cognitive difficulties. For example, asking a PwMS when 

was their last relapse, when the PwMS is unable to remember. There is often a significant wait 

for an appointment to start which does not convey respect and collaboration, but instead 

emphasises the limited time available, making it harder for the PwMS to discuss difficult issues 

such as cognition. Repeating and summarising what has been said in a conversation and a 

written summary were felt to be useful. It was mentioned that the PwMS might be facing life 

circumstances that make managing difficult (e.g. young family, children, unsympathetic 

employer). The HCP should interview comprehensively to ensure that they are fully aware of the 

current personal context and offer tailored guidance and management advice. Self-efficacy has 

been shown to vary over time and to follow different trajectories for different groups of PwMS 

(Young et al., 2022). Information about symptom management can be structured to overcome 

cognitive disability, for example when managing intermittent self-catheterisation (Vahter et al., 

2009; Wyndaele 2014). MS medication information can also be presented in a way to protect 

understanding in the context of cognitive deficits (Reen et al., 2021).  

HCP’s should be aware that some PwMS dispute or downplay their cognitive difficulties, either 

due to lack of insight or because of concern about the consequences of acknowledging their 

problems. PwMS may be reluctant to disclose cognitive difficulties because of fears about losing 

their driving license, which is key to independence in the context of physical disability. Similarly 

single parents may fear that disclosing cognitive challenges may lead to safeguarding concerns 

regarding their children and possibly loss of custody. PwMS also have concerns about disclosing 

their diagnosis and disease management needs, including for cognition (e.g. to employers, Kirk-

Brown et al., 2014; and dating partners, Tabassum et al., 2021) and support for these situations 

would be helpful. Invisible symptoms can create barriers to communication (Campbell et al., 

2022). 
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Cognitive issues may be raised in a consultation by family or friends who have noticed changes in 

the behaviour or cognitive abilities of the PwMS; if these are disputed by the PwMS, sensitivity is 

needed to allow the concerns to be disclosed while supporting the PwMS.  The HCP should 

consider that care partners have the advantage of observing the PMS over extended periods and 

comparing current and past behaviour (Fenu et al., 2018). 

(iii) Employment 

Inability to work was recognised as a very significant issue for PwMS and a major influence ona 

person’s self-esteem. Cognition is an independent predictor of income (Kavaliunas et al., 2019) 

and employment status (Kavaliunas et al., 2022). Employment significantly influences quality of 

life for PwMS; vocational rehabilitation should be initiated early (Momsen et al., 2022). 

 

(iv) Clinic services 

A clear definition of “cognition” would be helpful.  Education about how MS cognitive difficulties 

relate to dementia and the cognitive trajectory of normal ageing would be useful. Information 

about how other factors affect cognition is lacking (menopause, pain, depression, medication). 

Sleep is important for optimal cognition and referral to a sleep clinic should be possible. Clinic 

staff face challenges regarding which cognitive test(s) to use and how to interpret them. They 

would like clear guidance on how an MS Nurse can help with cognitive difficulties and when a 

PwMS should be referred to a neuropsychologist. Information for HCP’s about suitable tools, the 

Brain Health Agenda, social cognition and cognitive relapses is lacking. There is a mistaken but 

persistent perception that “nothing can be done about cognition”, This is outdated and does not 

align with the evidence.  We consider how a clinic can address and manage cognition in a 

separate paper (Langdon and Young, in prep). It has been demonstrated that rates of 

identification of cognitive concerns in standard clinical practice are significantly lower than the 

identified prevalence in epidemiologic studies. This has been attributed to overreliance on self-

disclosure by PwMS and HCP’s concerns about broaching cognition when they feel that 

inadequate resources are available to address these issues (Walker et al., 2019). 

 

Specific recommendations for the book 

It was felt that highlighting the voices of PwMS and care partners would be key and a section 

written by experts by experience would be important. Practical advice for care partners would 

be welcomed (e.g. need to repeat does not denote PwMS’ lack of interest, it is the result of 

cognitive impairment). Cognition is a symptom that is not tabled the same way as other 

(physical) symptoms. PwMS can be defensive or refuse to discuss it. This kind of issue requires 

sensitivity, especially when the concern has been disclosed in confidence by a concerned 

relative. Including guidance about how to address feared scenarios and “solutions” e.g. 

anticipating (advanced) care planning, considering major transitions caused by MS in advance, 

Power of Attorney. strategies and skills for having difficult conversations should be covered. The 

wider MS community recognises the importance of providing clear, accurate information to 

PwMS (Vermersch et al., 2020). These conversations may sometimes be difficult, but are 
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essential. It is acknowledged to be a challenging, stressful and emotionally demanding task, 

especially when engaging with PwMS with cognitive difficulties (Anestis et al., 2021). 

Health professional survey 

An anonymous survey was offered with a poster explanation at the MS Trust annual conference in 

2022. A convenience sample of 27 health professionals completed the survey (18 MS Nurses, 8 

physiotherapists and 1 OT). 16 worked in an NHS MS clinic, 7 in NHS community services, 3 in charity 

MS centres and the rest in a range of other MS services. 2 of the professionals saw less than 50 

people with MS per year, 1 saw 50-99, 1 saw 100-199, 7 saw 200-299, 4 saw 300-399 and 11 saw 

more than 400. Visual inspection of survey forms suggested that the service gaps identified were 

similar across caseloads. The caseloads are in line with those previously reported (mean MSSN 

caseload 472, Naik, 2022). It is of note that likely half of our respondents had caseloads in excess of 

the currently recommended 315 per year for MS Nurses (Punshon et al., 2021). With such a burden 

of work, the significant time required to engage cognitively impaired patients is understandably hard 

to find. 

 

 

 

How important do you think that cognitive difficulties are to PwMS? N=27 

  

Not at all important 0% 

Quite important 7% 

Very important 82% 

Most important aspect of MS 7% 

  

How well do you think your service addresses cognitive assessment? N=26 

  

Hardly 8% 

Somewhat 85% 

Well 12% 

Very well 0% 
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How well do you think your service addresses management of cognitive difficulties? N=26 

  

Hardly 19% 

Somewhat 73% 

Well 8% 

Very well 0% 

  

What do you think about the information on MS cognition that you currently have 

easily accessible in clinic? 

N=27 

  

Almost nothing that is easily available 20% 

Some information but not comprehensive 73% 

Information is readily available but it is poor at addressing some aspects 8% 

Excellent and comprehensive information is already available 0% 

 

Table 1. Survey responses about current practise (% rounded to nearest whole figure) 

There was a strong feeling that cognition was an important issue for PwMS, with 82% of respondents  

rating it “very important” (Table 1). The most frequent response regarding how well clinics assess 

and manage cognition was “somewhat”. There was a majority view that information about cognition 

for MS clinics was lacking. 20% said that there was “almost nothing”. There was a majority view that 

access to cognition specialists (59%) and information for PwMS and care partners (48%) would 

improve services (Table 2). Need for knowledge and training for clinic staff (33%) and assessment 

tools (26%) were also identified. Regarding the MS clinic cognition handbook, cognition 

management advice and tips for PwMS was thought to be the most useful content (63%), followed 

by clinic assessments (44%) and patient/care partner information about cognition (30%) (Table 2). 

Information about (local) specialist services was again frequently mentioned (26%). Aside from the 

survey, conference delegates mentioned informally to one author that understanding how MS 

cognitive difficulties relate to normal ageing, and how MS cognitive difficulties differ from typical 

dementia, would be helpful for PwMS and clinic staff to understand. Another delegate commented 

that reports and communications from specialist cognitive services were not always useful. 
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What three things would improve how your service addresses cognition?  

  

Access to cognition specialists 59% 

Information/education resources for PwMS (and care partners) 48% 

Clinic staff knowledge/training 33% 

Assessment/screening technology for clinic staff 26% 

How to manage cognition/strategies 22% 

More time to devote to cognition 11% 

Support for PwMS (and care partners) 7% 

Increased awareness of cognition 7% 

Importance of cognition recognised/priority over physical impairments 7% 

Other/unclear 11% 

  

What should our MS clinic handbook contain that you would find helpful?  

  

Management advice/tips for PwMS 63% 

Assessments for clinics or PwMS to complete 44% 

Patient/care partner info about cognition 30% 

Local services available 26% 

Information about pattern of MS cognitive difficulties for staff 15% 

Brain Health information for PwMS 11% 

Coping strategies for PwMS 11% 

Usefulness of strategies such as brain training 11% 

Case studies 7% 

Information about interrelation of cognition, fatigue, mood, Brain Health for staff 4% 

PwMS experience of living with cognitive difficulties 4% 
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MS or menopause causing cognitive challenges 4% 

Medication influence 4% 

How to approach a clinic assessment 4% 

PwMS experience of cognitive treatment 4% 

Activities examples 4% 

Consider benefit of cognitive assessment – what will it add to patient’s care? 4% 

Other/unclear 15% 

 

Table 2. Survey responses regarding what is required (free text responses grouped according to 

themes, % reflects how many HCP’s mentioned the theme as one of their three possible responses, 

% rounded to nearest whole number). When identifying themes, we have taken “coping” to mean 

emotional support and reported it separately to rehabilitation strategies. 

Services/infrastructure 

Our survey highlighted the need for access to cognition specialists and this sits in a context of 

consensus opinion and detailed work developing a clinical pathway to identify and manage cognitive 

problems in MS (Smith et al., 2021). Only 20% of MS Nurses reported good access to psychology in a 

nationwide UK survey (Naik, 2022). Allocating time during clinic appointments and within staff 

workloads were stated to be essential resources for implementation (Smith et al., 2021). Cognitive 

specialists tend to be Occupational Therapists or Neuropsychologists (Quinn and Hynes, 2021; Foley 

and Portnoy, 2018). It is not possible to determine how many OT’s or neuropsychologists are 

currently working in MS services in the UK. 

Health Education England is making significant increases in clinical psychology training numbers over 

five years, year on year and this, along with the identified NHS priority area of dementia and 

memory problems, will hopefully increase numbers of cognition specialists working with MS clinics 

(https://www.longtermplan.nhs.uk/online-version/overview-and-summary/). It is likely that 

specialist cognitive rehabilitation services will become more accessible to PwMS now that software 

rehabilitation packages can be effectively and feasibly delivered at home (Campbell et al., 2016). The 

COVID pandemic has accelerated this trend to remote delivery of treatments (Ghadiri et al., 2022). 

Cognitive rehabilitation studies are now fully engaging with PwMS with progressive disease, which 

should also increase reach and accessibility (Feinstein et al., 2020; Prouskas et al., 2021). 

Clinic staff requirements – information, education, training 

The need for HCP information, education and training to engage with cognitive difficulties in MS was 

frequently mentioned. The majority of training for HCP’s is provided by charities in the UK (Naik, 

2022). There has been a call for Europe-wide standards and education for multi-disciplinary teams 

(MDT’s) providing MS services (Feys et al., 2016). 

Technology 
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A range of cognitive assessments are available for adults with MS (Elwick et al., 2021), but few are 

feasible for routine MS clinic use, including being designed for most health professionals to use. The 

Brief Cognitive Assessment for MS (BICAMS) is an exception to this, taking only 15 minutes and 

requiring only paper, pencils and a stopwatch (Langdon et al., 2012). BICAMS has been embraced by 

the international MS community, with 29 published national validations, and has been endorsed by 

the American Academy of Neurology. Digital assessments show promise but need further 

refinement, especially regarding validity (Galioto et al., 2021). 

PwMS information requirements  

PwMS are avid consumers of information about MS. 90% reportedly use information technology 

daily and those with cognitive difficulties would like cognitive rehabilitation options via their mobile 

phone (Haase et al., 2021). However, the text of our survey responses included requests for paper 

and online materials. It is recognised that younger PwMS are more receptive to online technology, 

perhaps side lining older PwMS, and physical disabilities in the domains of vision and hand function 

may also restrict use of smartphone and other materials (Haase et al., 2021). Also, PwMS with lower 

SDMT scores do not use the internet (Higueras et al., 2022). Education interventions for PwMS may 

also have limited usefulness (Arienti, 2020). The text of our survey responses often acknowledged 

this with qualifications like “accessible”, “easy to understand”,  

Some of the information needs identified by the survey could arguably be filled by existing materials, 

suggesting there may be a requirement for dissemination and awareness.  For example, the UK MS 

charities provide useful, free materials about cognition and the MS Trust has a free online cognition 

tool for PwMS (https://mstrust.org.uk/resources/staying-smart). There are also excellent Brain 

Health materials for both health professionals and PwMS freely available online 

(https://www.msbrainhealth.org/people-with-ms/brain-health-a-guide-for-people-with-ms/). There 

is a free co-produced consultation planner available online, to enable PwMS to record the issues 

they wish to discuss and signal this clearly and comprehensively to their health professional at 

consultation, hence mitigating cognitive restrictions (My MS Priorities 

https://www.mymspriorities.com, Oreja-Guevara et al., 2019). Writing down in advance what they 

wish to discuss is a popular strategy for PwMS (Campbell et al., 2022). 

Limitations 

We have sought the experiences and advice of people representing key stakeholder groups, but they 

were a convenience sample and not strictly representative or chosen by random sampling. The 

stakeholder group did not include an OT or a PT. OT’s, psychologists and physicians were under-

represented in the survey. We cannot therefore exclude response bias.  We have not conducted a 

stakeholder panel or survey among PwMS;  this may be the subject of further work.  

Conclusions 

We have convened a stakeholder panel and collected information from a convenience sample of 27 

HCP’s working in MS services, to explore what would help MS clinics to provide better cognition 

services and what would be useful content for our MS clinic cognition handbook. There was 

significant concordance in some of the needs identified, ranging from information for PwMS and 

HCP’s, to technology for assessing and treating cognitive difficulties. In addition, the focus group 
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discussions emphasised the need for thoughtful and appropriate communication and the HCP survey 

highlighted infrastructure and access to cognitive specialist services. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

References 

Anestis E, Eccles FJR, Fletcher I, Triliva S, Simpson J. Healthcare professionals' involvement in 

breaking bad news to newly diagnosed patients with motor neurodegenerative conditions: a 

qualitative study. Disabil Rehabil. 2021 Nov 16:1-14. doi: 10.1080/09638288.2021.2002436. 

Arienti C. Are information provision interventions effective for people with multiple sclerosis? A 

Cochrane Review summary with commentary. NeuroRehabilitation. 2020;46(2):255-257. doi: 

10.3233/NRE-209002. 

Benedict RHB, Amato MP, DeLuca J, Geurts JJG. Cognitive impairment in multiple sclerosis: clinical 

management, MRI, and therapeutic avenues. Lancet Neurol. 2020 Oct;19(10):860-871. doi: 

10.1016/S1474-4422(20)30277-5. 

                  



12 
 

Campbell J, Langdon D, Cercignani M, Rashid W. A Randomised Controlled Trial of Efficacy of 

Cognitive Rehabilitation in Multiple Sclerosis: A Cognitive, Behavioural, and MRI Study. Neural Plast. 

2016;2016:4292585. doi: 10.1155/2016/4292585. 

Campbell JA, Shaw SN, Mainsbridge C, Taylor BV, Claflin SB. An exploratory study regarding 

communication facilitators and barriers reported by a cohort of multiple sclerosis (MS) community 

members from the international massive open online course 'Understanding MS'. Mult Scler Relat 

Disord. 2022 Mar;59:103473. doi: 10.1016/j.msard.2021.103473. 

Elwick H, Topcu G, Allen CM, Drummond A, Evangelou N, Nair RD.Cognitive measures used in adults 

with multiple sclerosis: A systematic review. Neuropsychol Rehabil. 2021 Jun 13:1-18. doi: 

10.1080/09602011.2021.1936080. 

Feinstein A, Amato MP, Brichetto G, Chataway J, Chiaravalloti N, Dalgas U, DeLuca J, Feys P, Filippi 

M, Freeman J, Meza C, Inglese M, Motl RW, Rocca MA, Sandroff BM, Salter A, Cutter G; CogEx 

Research Team. Study protocol: improving cognition in people with progressive multiple sclerosis: a 

multi-arm, randomized, blinded, sham-controlled trial of cognitive rehabilitation and aerobic 

exercise (COGEx). BMC Neurol. 2020 May 22;20(1):204. doi: 10.1186/s12883-020-01772-7. 

Fenu G, Fronza M, Lorefice L, Arru M, Coghe G, Frau J, Marrosu MG, Cocco E. Performance in daily 

activities, cognitive impairment and perception in multiple sclerosis patients and their caregivers. 

BMC Neurol. 2018 Dec 19;18(1):212. doi: 10.1186/s12883-018-1224-z. 

Peter Feys, Gavin Giovannoni, Nathalie Dijsselbloem, Diego Centonze  Piet Eelen, Stine Lykke 

Andersen. The importance of a multi-disciplinary perspective and patient activation programmes in 

MS management. Review Mult Scler. 2016 Aug;22(2 Suppl):34-46. doi: 10.1177/1352458516650741. 

Foley FW, Portnoy JG. Neuropsychology in the Integrated MS Care Setting. Arch Clin Neuropsychol. 

2018 May 1;33(3):330-338. doi: 10.1093/arclin/acy003. 

Galioto R, Macaron G, Lace JW, Ontaneda D, Rao SM. Is computerized screening for processing 

speed impairment sufficient for identifying MS-related cognitive impairment in a clinical setting? 

Mult Scler Relat Disord. 2021 Sep;54:103106. doi: 10.1016/j.msard.2021.103106. 

Ghadiri F, Naser Moghadasi A, Sahraian MA. Telemedicine as a strategic intervention for cognitive 

rehabilitation in MS patients during COVID-19. Acta Neurol Belg. 2022 Feb;122(1):23-29. doi: 

10.1007/s13760-022-01875-7. 

Gomes KE, Ruiz JA, Raskin SA, Turner AP, DelMastro HM, Neto LO, Gromisch ES. The Role of 

Cognitive Impairment on Physical Therapy Attendance and Outcomes in Multiple Sclerosis. J Neurol 

Phys Ther. 2022 Jan 1;46(1):34-40. doi: 10.1097/NPT.0000000000000375. 

Haase R, Voigt I, Scholz M, Schlieter H, Benedict M, Susky M, Dillenseger A, Ziemssen T. Profiles of 

eHealth Adoption in Persons with Multiple Sclerosis and Their Caregivers. Brain Sci. 2021 Aug 

19;11(8):1087. doi: 10.3390/brainsci11081087. 

Higueras Y, Salas E, Meca-Lallana V, Carrascal Rueda P, Rodríguez De la Fuente O, Cabello-Moruno R, 

Maurino J, Ruiz Díaz MÁ. Information-Seeking Strategies of People with Multiple Sclerosis in Spain: 

                  



13 
 

The INFOSEEK-MS Study. Patient Prefer Adherence. 2022 Jan 11;16:51-60. doi: 

10.2147/PPA.S344690. 

Kirk-Brown AK, Van Dijk PA, Simmons RD, Bourne MP, Cooper BK. Disclosure of diagnosis of multiple 

sclerosis in the workplace positively affects employment status and job tenure. Mult Scler. 2014 

Jun;20(7):871-6. doi: 10.1177/1352458513513967. 

Jarrett L. A multiple sclerosis nurse specialist narrative, focusing on supporting people to manage 

cognitive changes. BJNN. MS Supplement. Jan 2022. S32-40. 

Kavaliunas A, Danylaite Karrenbauer V, Gyllensten H, Manouchehrinia A, Glaser A, Olsson T, 

Alexanderson K, Hillert J. Cognitive function is a major determinant of income among multiple 

sclerosis patients in Sweden acting independently from physical disability. Mult Scler. 2019 

Jan;25(1):104-112. doi: 10.1177/1352458517740212. 

Kavaliunas A, Danylaitė Karrenbauer V, Binzer S, Hillert J. Systematic Review of the Socioeconomic 

Consequences in Patients With Multiple Sclerosis With Different Levels of Disability and Cognitive 

Function. Front Neurol. 2022 Jan 6;12:737211. doi: 10.3389/fneur.2021.737211. 

Krasniuk S, Classen S, Morrow SA, Alvarez L, He W, Srinivasan S, Monahan M. Clinical predictors of 

driving simulator performance in drivers with multiple sclerosis. Mult Scler. 2021 Nov;27(13):2085-

2092. doi: 10.1177/1352458521992507. 

Lakin L, Davis BE, Binns CC, Currie KM, Rensel MR.Comprehensive Approach to Management of 

Multiple Sclerosis: Addressing Invisible Symptoms-A Narrative Review. Neurol Ther. 2021 

Jun;10(1):75-98. doi: 10.1007/s40120-021-00239-2. 

Langdon DW, Thompson AJ. Multiple sclerosis: a preliminary study of selected variables affecting 

rehabilitation outcome. Mult Scler . 1999 Apr;5(2):94-100. doi: 10.1177/135245859900500205. 

Langdon DW, Amato MP, Boringa J, Brochet B, Foley F, Fredrikson S, Hämäläinen P, Hartung HP, 

Krupp L, Penner IK, Reder AT, Benedict RH.Recommendations for a Brief International Cognitive 

Assessment for Multiple Sclerosis (BICAMS). Mult Scler. 2012 Jun;18(6):891-8. doi: 

10.1177/1352458511431076. 

Langdon D, Young CA. Fast Facts: Cognition in Multiple Sclerosis. Oxford: S. Karger Publishers Ltd, 

2022. 

Langdon D, Young CA. (in prep). The Cognition-Aware MS Clinic. 

McGinley MP, Goldschmidt CH, Rae-Grant AD. Diagnosis and Treatment of Multiple Sclerosis: A 

Review. JAMA. 2021 Feb 23;325(8):765-779. doi: 10.1001/jama.2020.26858. 

Maltby VE, Lea RA, Reeves P, Saugbjerg B, Lechner-Scott J. Reduced cognitive function contributes to 

economic burden of multiple sclerosis. Mult Scler Relat Disord. 2022 Feb 22;60:103707. doi: 

10.1016/j.msard.2022.103707. 

Mardaniyan Ghahfarrokhi M, Banitalebi E, Faramarzi M, Motl R. Feasibility and efficacy of home-

based neurofunctional exercise vs. resistance exercise programs for ambulatory disability of multiple 

                  



14 
 

sclerosis patients with cognitive impairment. Mult Scler Relat Disord. 2022 Feb;58:103400. doi: 

10.1016/j.msard.2021.103400. 

Momsen AH, Ørtenblad L, Maribo T. Effective rehabilitation interventions and participation among 

people with multiple sclerosis: An overview of reviews. Ann Phys Rehabil Med. 2022 

Jan;65(1):101529. doi: 10.1016/j.rehab.2021.101529. 

Mortensen GL, Theódórsdóttir Á, Sejbæk T, Illes Z. Patient Attitudes to Routine Cognitive Testing in 

Multiple Sclerosis. Patient Prefer Adherence. 2020 Apr 2;14:693-704. doi: 10.2147/PPA.S245623. 

Naik P. Multiple sclerosis specialist nursing in the UK: results from the 2021 MS Trust nurse mapping 

survey. Br Journal of Neuroscience Nursing. February/March 2022 Vol 18 No 1. 47-50. 

Oreja-Guevara C, Potra S, Bauer B, Centonze D, Giambastiani MP, Giovannoni G, Kesselring J, 

Langdon D, Morrow SA, Nouvet-Gire J, Pontaga M, Rieckmann P, Schippling S, Alexandri N, Shanahan 

J, Thompson H, Van Galen P, Vermersch P, Yeandle D. Joint Healthcare Professional and Patient 

Development of Communication Tools to Improve the Standard of MS Care. Adv Ther. 2019 

Nov;36(11):3238-3252. doi: 10.1007/s12325-019-01071-9. 

Prouskas SE, Chiaravalloti ND, Kant N, Ball KK, de Groot V, Uitdehaag BM, Geurts JJ, Kooij EA, Hulst 

HE. Feasibility of cognitive rehabilitation in patients with advanced multiple sclerosis: A pilot study. 

Mult Scler J Exp Transl Clin. 2021 Dec 10;7(4):20552173211064473. doi: 

10.1177/20552173211064473. 

Punshon G, Sopala J, Hannan G, Roberts M, Vernon K, Pearce A, Leary A. Modelling the Multiple 

Sclerosis Specialist Nurse Workforce by Determination of Optimum Caseloads in the United 

Kingdom. Int J MS Care. 2021 Jan-Feb;23(1):1-7. doi: 10.7224/1537-2073.2019-058. 

Quinn É, Hynes SM. Occupational therapy interventions for multiple sclerosis: A scoping review. 

Scand J Occup Ther. 2021 Jul;28(5):399-414. doi: 10.1080/11038128.2020.1786160. 

Reen GK, Silber E, Langdon DW. Improving MS patients' understanding of treatment risks and 

benefits in clinical consultations: A randomised crossover trial. Mult Scler Relat Disord. 2021 

Apr;49:102737. doi: 10.1016/j.msard.2021.102737. 

Slough J, Brownlee W. Cognitive Impairment in Multiple Sclerosis. BJNN MS supplement. Jan 2021. 

S16-22. 

Smith L, Elwick H, Mhizha-Murira JR, Topcu G, Bale C, Evangelou N, Timmons S, Leighton P, das Nair 

R; NEuRoMS collective. Developing a clinical pathway to identify and manage cognitive problems in 

Multiple Sclerosis: Qualitative findings from patients, family members, charity volunteers, clinicians 

and healthcare commissioners. Mult Scler Relat Disord. 2021 Apr;49:102563. doi: 

10.1016/j.msard.2020.102563. 

Tabassum K, Fox J, Fuller S, Hynes SM. Dating with a Diagnosis: The Lived Experience of People with 

Multiple Sclerosis. Sex Disabil. 2021 May 26:1-18. doi: 10.1007/s11195-021-09698-9. 

                  



15 
 

Vahter L, Zopp I, Kreegipuu M, Kool P, Talvik T, Gross-Paju K. Clean intermittent self-catheterization 

in persons with multiple sclerosis: the influence of cognitive dysfunction. Mult Scler. 2009 

Mar;15(3):379-84. doi: 10.1177/1352458508098599. 

Vermersch P, Shanahan J, Langdon D, Yeandle D, Alexandri N, Schippling S.Knowledge Is Power, but 

Is Ignorance Bliss? Optimising Conversations About Disease Progression in Multiple Sclerosis. Neurol 

Ther. 2020 Jun;9(1):1-10. doi: 10.1007/s40120-019-00170-7. 

Walker LAS, Gardner C, Freedman MS, MacLean H, Rush C, Bowman M. Research-to-Practice Gaps in 

Multiple Sclerosis Care for Patients with Subjective Cognitive, Mental Health, and Psychosocial 

Concerns in a Canadian Center. Int J MS Care. 2019 Nov-Dec;21(6):243-248. doi: 10.7224/1537-

2073.2017-090. 

Washington F, Langdon D. Factors affecting adherence to disease-modifying therapies in multiple 

sclerosis: systematic review. J Neurol. 2022 Apr;269(4):1861-1872. doi: 10.1007/s00415-021-10850-

w. 

Wyndaele JJ. Self-intermittent catheterization in multiple sclerosis. Ann Phys Rehabil Med. 2014 

Jul;57(5):315-320. doi: 10.1016/j.rehab.2014.05.007. 

Yeandle D, Rieckmann P, Giovannoni G, Alexandri N, Langdon D. Patient Power Revolution in 

Multiple Sclerosis: Navigating the New Frontier. Neurol Ther. 2018 Dec;7(2):179-187. doi: 

10.1007/s40120-018-0118-8. 

Young CA, Mills R, Langdon D, Sharrack B, Majeed T, Kalra S, Footitt D, Rog D, Harrower T, Nicholas 

R, Woolmore J, Thorpe J, Hanemann CO, Ford H, Paling D, Ellis C, Palace J, Constantinescu C, Tennant 

A. The four self-efficacy trajectories among people with multiple sclerosis: Clinical associations and 

implications. J Neurol Sci. 2022 Feb 18;436:120188. doi: 10.1016/j.jns.2022.120188. 

 

 

 

 

                  


