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Abstract

:

Most doctors have limited knowledge of dystonia, a movement disorder that can affect people of all ages; this contributes to diagnostic delay and poor quality of life. We investigated whether a brief educational intervention could improve knowledge of dystonia amongst medical students. We conducted a systematic review on undergraduate knowledge of dystonia and created an eight-minute video on the condition. We invited medical students at the University of Leeds, UK, to answer 15 multiple choice questions before and immediately after watching the video, and again one month later. Only one previous study specifically assessed medical students’ knowledge of dystonia whilst five others tested their knowledge of movement disorders, or neurology generally, with some questions on dystonia. Of the University of Leeds medical students, 87 (100%), 77 (89%) and 40 (46%) completed the baseline, immediate-recall and delayed-recall questionnaires, respectively. The mean score for students who completed all three questionnaires increased from 7.7 (out of 15) to 12.5 on the immediate-recall questionnaire (p < 0.001), and to 10.1 on the delayed-recall questionnaire (p < 0.001). At baseline, 76% of students rated their confidence in recognising dystonia as low. After watching the video, 78% rated their confidence as a high, and none rated it low. A brief video improved their knowledge substantially, with sustained effects. This method could be incorporated into medical curricula to reduce diagnostic delays.
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1. Introduction


Dystonia is a neurological condition characterised by abnormal muscle contractions which lead to atypical movements and/or postures, usually of a twisting nature [1]. It can affect all ages, including older adults. Prevalence is estimated to be approximately 16 per 100,000 persons [2]. Adequate management, using oral medications, botulinum toxin injections and physiotherapy, leads to symptom control and improved quality of life [3].



Dystonia may be primary/idiopathic or secondary to another neurological condition. It may affect a single body part (focal) or more than one body part (multi-focal). Focal dystonia has the potential to spread to contiguous body parts (segmental dystonia). The initial site of onset is related to the risk of spread. For example, dystonia of the peri-ocular muscles (blepharospasm) is more than twice as likely to spread compared to dystonia of the neck muscles (cervical dystonia) or hands [4].



In addition to motor symptoms, common non-motor symptoms include mood disorders, such as depression and anxiety, and pain [5,6]. Focal dystonia often exhibits task-specificity whereby involuntary muscle contractions only occur during specific physical tasks, usually of a repetitive nature; for example, writer’s cramp, golfers’ cramp and musician’s dystonia [7,8]. A ‘sensory trick’ (also called ‘geste antagoniste’), such as touching the face or head in a certain spot to temporarily relieves symptoms, is highly characteristic of dystonia, though the physiological mechanisms behind this are not completely understood [9,10]. Primary dystonia can usually be differentiated from functional dystonia through careful evaluation for the presence of positive clinical features of functional movement disorders, such as sudden onset and variability with distraction [11,12].



Focal onset dystonia in older adults may be one of the first clinical signs of a neurodegenerative condition, such as Parkinson’s disease (PD). Many people with dystonia experience diagnostic delays, inappropriate management and delayed referral to specialist services [13]. One study found that patients typically experienced a median delay of two years between symptom onset and diagnosis and saw three clinicians before diagnosis [14]. Delayed diagnosis is clinically important as it is associated with increased complications of untreated dystonia, such as contractures, side-effects from inappropriate treatments [14] and high rates of depression [15].



The ‘Dystonia Europe’ collaboration has found that healthcare professionals’ limited knowledge of dystonia is a major contributing factor to diagnostic delays [16]. One study found that only 10% of patients referred to a movement disorders clinic had been given a working diagnosis of dystonia in primary care and in approximately 1/3rd of cases, general practitioners had initially referred patients to a non-neurologist [17]. One method to reduce diagnostic delays is to improve the knowledge of dystonia among medical students. This may help all doctors in the future to recognise dystonia and refer appropriate patients promptly.




2. Materials and Methods


We conducted a systematic review of the literature and a prospective interventional cohort study.



2.1. Systematic Review


2.1.1. Inclusion and Exclusion Criteria


Inclusion criteria comprised papers written in English, based on medical students’ knowledge and/or awareness of dystonia, which incorporated video/online education and had full-text availability. Papers were excluded if they did not meet the aforementioned criteria or were case reports, case series, review articles or abstracts.




2.1.2. Scoping and Literature Search


Synonyms for ‘medical students’, ‘knowledge’ and ‘video-education’ were cross-referenced with ‘dystonia’ individually (Figure 1). The papers were then pooled to obtain the results of the scoping search. We modified the inclusion criteria, considering the results of the scoping search, to include abstracts and studies without video-education to yield a greater number of papers.



We searched the literature via three medical databases (PubMed, Embase, MEDLINE) and four grey literature databases (Semantic Scholar, WorldCat, OpenGrey and ProQuest), using the same strategy as depicted in Figure 1.



Duplicates were removed. Titles and abstracts were read to ensure papers were relevant. The remaining papers were read in their entirety (by SK) to ensure they met the inclusion criteria. A second opinion from coauthors was to be sought if there was doubt as to whether inclusion criteria were met, though this was unrequired.





2.2. Medical Student Cohort Study


2.2.1. Brief Video Intervention


We created an eight-minute video featuring three patients with common forms of adult-onset dystonia: cervical (neck), upper limb (dystonic hand tremor and writer’s cramp) and oro-facial (oromandibular and blepharospasm). Patients were recruited from movement disorder clinics at Leeds Teaching Hospitals NHS Trust (LTHT) and had previously been diagnosed as having adult-onset dystonia by a neurologist who specialises in movement disorders (JA or JC). The final scripted video was reviewed for clinical accuracy by the medically-qualified authors (JA, JC).



We chose video-education intervention as it has been shown to improve knowledge retention [18] and reduce cognitive load through congruent presentation of visual and auditory information [19].




2.2.2. Data Collection—Questionnaires


The ‘before and after’ questionnaire methodology is an established evaluation technique for technology-enhanced learning media [20,21]. Part one of the questionnaire comprised questions on demographic details, career aspirations, prior exposure to dystonia education and a Likert scale to indicate confidence in recognising dystonia. Part two consisted of 15 multiple choice questions (MCQs) about dystonia, including case-based scenarios that were chosen to mirror the format of undergraduate medical assessments within the UK (see Appendix A.1). We included three questions previously used by Jabir et al. [22] in their study of medical student awareness (definition, prevalence, inheritance) of dystonia, and modified a fourth by questioning how the prevalence of dystonia compares to PD rather than to Motor Neurone Disease. All questions were reviewed for clinical accuracy by JA and JC. The questionnaire was developed using Google Forms and data was automatically collected into a secure Microsoft Excel spreadsheet, which was subsequently downloaded for offline analysis.




2.2.3. Recruitment


Medical Students


The project was advertised to medical students across all year groups at the University of Leeds (UoL), UK, on a regular basis over a twelve-month period throughout 2020–2021. Students were invited by an email sent to their UoL address, which contained a project information sheet and instructions on how to participate.



Students were asked to complete the baseline questionnaire (BQ). They were then asked to watch the video, which was uploaded onto the UoL virtual learning platform, and complete the immediate-recall questionnaire (IRQ). Finally, they were asked to complete the delayed-recall questionnaire (DRQ) one month later. The three questionnaires were identical in content and order of questions. Students were not given the correct answers until the end of the study. Consent was obtained by asking students to tick a box at the start of each questionnaire.




Patients


Patients attending the dystonia clinic at LTHT were invited to feature in the video. Those who expressed an interest were provided with a patient information sheet. They had the opportunity to ask questions and provided written consent on the day of their clinic appointment. All data handling adhered to General Data Protection Regulations and the Data Protection Act 2018.





2.2.4. Ethical Approval


Ethical approval for medical student participation was obtained from the Head of the Bachelor of Medicine and Surgery (MBChB) programme at UoL. Exemption from School of Medicine (SoM) ethics review was granted by staff overseeing the Research, Evaluation and Special Studies module. The completion of the NHS Health Research Authority decision tool indicated that our project was exempt from the Integrated Research Application System (IRAS) ethics approval process, and this was confirmed by the LTHT IRAS sponsor representative.




2.2.5. Statistical Analysis


We used a two-tailed, paired, independent samples t-test to calculate group differences between performance on the BQ and IRQ, and the BQ and DRQ. Only data for which pre- and post-intervention scores were available was used for the paired t-test. We used a two-tailed, unpaired, independent sample t-test (for unequal variances and sample size) to investigate whether performance on the BQ was associated with covariables such as receiving prior education on dystonia or seeing a patient with dystonia or observing dystonia being included in a differential diagnosis. We assessed associations between confidence in recognising dystonia and the aforementioned latter two independent variables using a Chi-squared test. Confidence scores on the 5-point Likert scale were divided into three groups before the Chi-squared tests were conducted: low (1 or 2), medium (3) and high (4 or 5). A single-factor between-groups Analysis of Variance (ANOVA) was used to investigate whether a higher year in medical school was associated with superior knowledge of dystonia. Homogeneity of variances was assessed via Levene’s test beforehand. Statistical significance was set at a p value of <0.05.






3. Results


3.1. Systematic Review


Figure 2 illustrates the process and outcomes of the systematic review.



The characteristics of the studies returned by the systematic review are shown in Table 1. Only one previous study specifically assessed medical student knowledge of dystonia [22], whilst three tested their knowledge of movement disorders generally, including dystonia [23,24,25], or their knowledge of general undergraduate neurology, including dystonia [26,27]. We did not identify any studies that used video-education to improve undergraduate knowledge of dystonia.




3.2. Cohort Study


Medical students from all years completed the questionnaire. Most respondents were undergraduate students (88.5%). Of the students, 3% expressed an interest in specialising in neurology.



87 students completed the BQ (5.8% response rate), 77 students (88.5% of the baseline participants) completed the IRQ, and 40 students (46%) completed the DRQ. The highest number of respondents were from year three (31%). The two most common age brackets of the medical students were 22–25 years and <22 years.



The mean score on the questionnaire was 7.7 out of 15 (range 3–12) on the BQ, 12.5 (9–15) on the IRQ and 10.0 (2–13) on the DRQ (Figure 3).



Based on the 77 students who completed both questionnaires, there was a significant improvement in knowledge of dystonia after the brief video intervention, with BQ scores increasing from a mean (SD) of 7.9 (2.1) to 12.5 (1.5) on the IRQ, (p < 0.001). Data for the 40 students who completed all three questionnaires showed scores of 7.7 (2.0) at baseline, 12.5 (1.3) on the IRQ (p < 0.001), and 10.1 (2.2) on the DRQ (p < 0.001)-suggesting a sustained improvement in knowledge.



For each individual MCQ, there was an increase in the number of students who provided a correct response between the BQ and the IRQ (Figure 4). The increase was particularly substantial for questions 4, 5, 8 and 10, which were based on the definition of Meige syndrome, a case-based scenario that required students to recognise ‘right torticollis’ (neck/cervical dystonia) from a description of it, recognising the commonest types of dystonia and the prevalence of dystonia in the UK, respectively.



The number of correct responses fell for all questions on the DRQ except for MCQs 1 and 12, which asked the definition of dystonia and whether it is possible to inherit dystonia respectively.



Progression through medical school, as measured by year group, was associated with a higher mean score on the BQ; the mean scores (SD) for year one to five were 6.7 (3.9), 7.5 (3.3), 7.7 (4.4), 8.5 (5.4) and 8.6 (4.1), respectively. However, this trend was not statistically significant (p = 0.09; Levene’s F test, p = 0.77).



At baseline, 40.2% of students had never heard of dystonia and 75.9% had never received any teaching on dystonia or seen a patient with dystonia. Students who had received prior education on dystonia performed significantly better (p < 0.001), with a mean (SD) score of 8.9 (4.0), compared to those who did not (mean score of 7.5 (4.1)). Similarly, students who had previously seen a patient with dystonia performed better (p < 0.001), with a mean score of 9.0 (3.6)), compared to those who had not (mean score of 7.4 (4.1)).



Before watching the video, 75.9% of students rated their confidence in recognising dystonia as low, and just 3.4% rated it as high. Immediately after watching the video, 78.3% rated their confidence as a high, and none rated it low (Figure 5); 72.5% of the students stated that they felt more confident in recognising cervical dystonia, whilst 47.5% felt more confident in recognising hand or facial dystonia.





4. Discussion


The short video-education intervention significantly improved knowledge of dystonia amongst medical students, and this was sustained one month later. Mean DRQ scores were lower than mean IRQ scores, which was expected as students typically perform less well with time; this is widely seen in pedagogical studies using pre- and post-intervention questionnaires to assess the impact of educational interventions, especially those using visual learning materials [28,29]. Knowledge of each MCQ, except the definition of dystonia and whether it is possible to inherit it, declined on the DRQ compared to the IRQ. However, performance on the DRQ was still superior.



Despite higher year groups achieving higher scores, mean BQ scores were not significantly different. This suggests that the next cohort of junior doctors (year five/final year medical students) are no more familiar with dystonia than first year medical students at UoL—highlighting a gap in training.



Most students in our study had never received prior teaching on dystonia or even heard of it, consistent with previous work [22]. The minority of students who had received prior teaching on dystonia, seen a patient with it or observed it being included in a differential diagnosis performed significantly better on the BQ and had greater confidence in recognising the condition. This finding supports our belief that a relatively short video-education intervention has the potential to reduce the rate of misdiagnosis of dystonia amongst future clinicians.



The two MCQs that showed the largest increase in knowledge were those asking about the commonest types of dystonia and knowledge of prevalence of dystonia in the UK (from 15.3% to 59.7% and 11.5% to 87% on the BQ and IRQ, respectively). Awareness of both facts is important for junior doctors and should enhance their ability to recognise dystonia.



Videos have previously been utilised to improve knowledge of neurological conditions such as PD and epilepsy [18], amongst others [26,30,31]. They are particularly valuable in teaching dystonia as they allow dynamic clinical signs such as twisting movements to be demonstrated. Practical benefits include remote use, which was advantageous for our study as it took place during the COVID-19 pandemic.



Strengths and Limitations


This was the first study to investigate knowledge and awareness of dystonia using an online intervention and the second to specifically investigate medical student awareness of dystonia after Jabir et al. (2012) [22]. The use of pre- and post-video questionnaires provided objective data to assess the impact of the intervention [28,29]. The MCQ format allowed objective scoring of answers [32]. The questionnaires and video-education interventions were brief, which is likely to have been an important factor in motivating students to participate. All information included in the video and questionnaires was verified by the consultant neurologist co-authors (with expertise in dystonia) to ensure clinical accuracy. Its online nature makes it a permanent resource that is easy to share.



A significant weakness of the study is the low response rate and drop-out between all questionnaires, particularly the BQ/IRQ and the DRQ. There are several potential explanations for this. For example, some students may simply have forgotten to complete the DRQ. Medical students receive a high volume of invitations for research studies on a regular basis, which may result in them selecting the ones related to their career aspiration or those they find most interesting. The timing of the study could have reduced student retention because the DRQ coincided with UoL examinations.



The online platforms that we utilised to conduct our study did not allow us to record the number of times each student watched the video, which potentially offered students a chance to check their answers to the MCQs. Similarly, it is possible that students used resources other than the video to answer the questionnaires. This form of academic dishonesty is a widely accepted challenge within remote assessments [33,34].





5. Conclusions


Our study showed that an eight-minute video-education intervention significantly improved UoL SoM undergraduate knowledge of dystonia and confidence in recognising it. Video-education is an efficient, low-cost intervention that can easily be incorporated into undergraduate medical curricula, which could be useful in boosting knowledge of dystonia amongst the ‘doctors of tomorrow’.
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Appendix A


Appendix A.1. Part 1 of Questionnaire (Relating to the Student’s Demographics and Prior Exposure to Dystonia)


	
What year are you in?




	(a)

	
1




	(b)

	
2




	(c)

	
3




	(d)

	
4




	(e)

	
5




	(f)

	
Intercalation year









	
What is your age group?




	(a)

	
<22




	(b)

	
22–25




	(c)

	
>25









	
Are you a home (UK/EU) or international student?




	(a)

	
Home (UK/EU)




	(b)

	
International









	
Are you a transfer student?




	(a)

	
Yes




	(b)

	
No









	
Are you a post-graduate student? If yes, what did you study for your undergraduate degree?




	(a)

	
Yes; I studied…




	(b)

	
No









	
Which of the following subject areas did you intercalate in, if any?




	(a)

	
Neurology




	(b)

	
Neuroscience




	(c)

	
Other subject area




	(d)

	
I am in Y5 now and did not intercalate




	(e)

	
I am in Y1–4, have not intercalated yet, but intend to




	(f)

	
I am in Y1–4, have not intercalated yet, and don’t intend to









	
What are your career aspirations?




	(a)

	
General Practice




	(b)

	
Psychiatry




	(c)

	
Neurology




	(d)

	
Neurosurgery




	(e)

	
Medicine, other than Neurology




	(f)

	
Surgery, other than Neurosurgery




	(g)

	
I am not sure yet









	
Have you heard of dystonia before?




	(a)

	
Yes




	(b)

	
No




	(c)

	
Unsure









	
Have you ever received any teaching (formal or informal) on dystonia?




	(a)

	
Yes




	(b)

	
No









	
Have you ever seen a patient with dystonia, or heard of dystonia being included in a differential diagnosis?




	(a)

	
Yes




	(b)

	
No









	
On a scale of 1–5, how confident do you feel in being able to recognise dystonia in a patient?




	(a)

	
1 (not confident at all)




	(b)

	
2




	(c)

	
3




	(d)

	
4




	(e)

	
5 (very confident)













Appendix A.2. Part 2 of Questionnaire (Multiple Choice Questions Utilised in the Study)








	Multiple Choice Question
	Answer Options



	1. What is dystonia?
	
	(a)

	
Sustained muscle contractions causing repetitive movements, twisting or abnormal postures




	(b)

	
Sustained muscle contractions causing repetitive movements and twisting




	(c)

	
Sustained muscle contractions that can be focal only (affecting one part of the body)




	(d)

	
Sustained muscle contractions causing twisting or abnormal postures that are mostly generalised









	2. Which of the following is the correct description of a sensory trick?
	
	(a)

	
Touching a part of the body temporarily reduces dystonic symptoms




	(b)

	
Touching a part of the body temporarily increases dystonic symptoms




	(c)

	
Touching a part of the body temporarily triggers tremors




	(d)

	
Touching a part of the body permanently reduces dystonic symptoms









	3. Which of the following is NOT an example of a task-specific dystonia?
	
	(a)

	
Writer’s cramp




	(b)

	
Musician’s dystonia




	(c)

	
A golfer attempting to putt




	(d)

	
Dystonia at rest









	4. What is Meige syndrome?
	
	(a)

	
Blepharospasm and oromandibular dystonia in the same patient




	(b)

	
Blepharospasm and retrocollis dystonia in the same patient




	(c)

	
Blepharospasm and a yes-yes head tremor in the same patient




	(d)

	
Blepharospasm and a no-no head tremor in the same patient









	5. You are a foundation doctor working in A + E. Whilst clerking a patient who has come in with an eye problem, you notice that his head is twisted to the right and he struggles to fully move his head to face you when you move to stand on his left. Which of the following conditions is he most likely to have?
	
	(a)

	
Right torticollis




	(b)

	
Right laterocollis




	(c)

	
Left torticollis




	(d)

	
Left laterocollis









	6. Which of the following is NOT a type of cervical dystonia?
	
	(a)

	
Torticollis




	(b)

	
Laterocollis




	(c)

	
Anterocollis




	(d)

	
Posterocollis









	7. Which symptom is NOT usually associated with dystonia?
	
	(a)

	
Problems with memory, thinking or understanding




	(b)

	
Speech difficulties




	(c)

	
Abnormal postures




	(d)

	
Rapid uncontrollable blinking









	8. What is/are the most common type(s) of dystonia?
	
	(a)

	
Blepharospasm




	(b)

	
Hand and foot dystonia




	(c)

	
Task-specific dystonia




	(d)

	
Neck dystonia









	9. If dystonia is suspected, who should the patient be referred to for a definitive diagnosis?
	
	(a)

	
They don’t need to be referred, they can be managed by their GP




	(b)

	
Neurologist




	(c)

	
Physiotherapist




	(d)

	
None of the above









	10. What is the prevalence of dystonia in the UK?
	
	(a)

	
10,000 people




	(b)

	
20,000 people




	(c)

	
40,000 people




	(d)

	
70,000 people









	11. True or false: In the UK, Parkinson’s disease is more common than dystonia?
	
	(a)

	
True




	(b)

	
False









	12. Is it possible to inherit dystonia?
	
	(a)

	
Yes, all forms are inherited




	(b)

	
No, dystonia can’t be inherited




	(c)

	
Yes, but only some forms of dystonia




	(d)

	
Yes, but only if dystonia is caused by over-use of muscles









	13. Dystonia can occur alongside which neurological condition?
	
	(a)

	
Huntington’s




	(b)

	
Parkinson’s




	(c)

	
Wilson’s




	(d)

	
All of the above









	14. You are a FY2 on your first day at your GP rotation. A 27-year-old woman comes into your afternoon clinic with a two-year history of tremors in her right hand. She mentions she works as an administrative assistant in a busy office and her tremor is typically brought on after long periods of writing. She has no other symptoms and no family history of movement disorders. Which diagnostic tools will you utilise to reach diagnosis?
	
	(a)

	
A thorough history and clinical examination and appropriate referral to secondary care




	(b)

	
A thorough history and clinical examination followed by neuroimaging




	(c)

	
Neurophysiological testing




	(d)

	
All of the above









	15. Which of the following is true?
	
	(a)

	
Adult-onset primary dystonia is typically generalised




	(b)

	
Childhood-onset primary dystonia is usually generalise




	(c)

	
Adult- and childhood-onset dystonia are both usually generalised




	(d)

	
Adult- and childhood-onset dystonia are both usually focal
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Figure 1. Terms used in scoping search. 
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Figure 2. Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) flow diagram illustrating literature search strategy. 
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Figure 3. Medical student scores on (a) baseline, (b) immediate- and (c) delayed-recall questionnaires. 
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Figure 4. Percentage (%) of correct responses to each MCQ (1–15) over course of study. 
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Figure 5. Medical student confidence in recognising dystonia on baseline, immediate- and delayed-recall questionnaire. Prior teaching on dystonia was associated with significantly greater confidence in recognising it in a patient (p < 0.001), as was seeing a patient with dystonia or observing it being included in a differential diagnosis (p < 0.001). 
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Table 1. Characteristics of the studies included within the systematic review.
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	Authors
	Location
	Number of: Universities; Students
	Medical Student Year Group
	Was the Study Specifically Based on Awareness of Dystonia or Movement Disorders Generally?
	What Intervention was Used?





	Dominguez et al.,2018 [26]
	USA
	1; 135
	Year 3
	Undergraduate neurology (including movement disorders)
	Video lectures; did not include patient videos



	Jabir et al., 2012 [22]
	UK
	1; 51
	Year 3, 4, 5
	Dystonia
	None



	Lawal et al., 2012 [23]
	Nigeria
	1; 228
	Year 4 and 5
	Movement disorders
	None



	Cubo et al., 2017 [24]
	Argentina and Cameroon
	5; 151
	Final year
	Movement disorders
	Videoconferences including patient videos



	Nwazor and Okeafor, 2019 [25]
	Nigeria
	1; 79
	Final year
	Movement disorders
	None



	Menkes and Reed, 2008 [27]
	USA
	1; 415
	Year 3 and 4
	Undergraduate neurology (including movement disorders)
	Didactic teaching sessions
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