[bookmark: _Hlk134362055]Research
Vertical perception following stroke: a survey of rehabilitation therapists’ opinions on the impact of vertical perception deficits on rehabilitation and recovery
Amelia Shaw, School of Health and Care Professions, University of Winchester, Winchester, UK
Louise Johnson, University Hospitals Dorset NHS Foundation Trust, Bournemouth, UK
Katherine Cook, School of Health and Care Professions, University of Winchester, Winchester, UK
James Faulkner, School of Primary Care, Population Health and Medical EducationSport, Health and Community, University of SouthamptonWinchester, SouthamptonWinchester, UK
 Correspondence to: Amelia Shaw; amelia.shaw@winchester.ac.uk
Submitted: 21 May 2023; accepted following double-blind peer review: 28 August 2024
Abstract
[bookmark: _Hlk156998331]Background/Aims Following stroke, people can present with spatial perceptual deficits, which are associated with vertical perception deficits and are known to negatively influence the outcome of rehabilitation. It is not known how vertical perception deficits influence rehabilitation therapists’ assessment and treatment choices. A survey of mainly UK-based physiotherapists and occupational therapists was undertaken to explore views and current practice in relation to vertical perception following stroke. Specifically, the survey investigated rehabilitation therapists’ views on terminology, assessment and treatment, impact on functional outcome and clinical decision making.
Methods An online survey was completed by a convenience sample of 70 rehabilitation therapists (52 physiotherapists and 18 occupational therapists).
Results Vertical perception deficits were commonly encountered by respondents and were diagnosed mainly through observation. Respondents were confident in their ability to assess and treat vertical perception deficits. Vertical perception deficits were understood to be associated with pushing behaviour, neglect, weight-bearing asymmetry and decreased balance. Respondents understood it was related to severe, right-sided strokes with sensory and proprioceptive loss, but were inconsistent in their awareness of the specific brain regions involved in vertical perception deficits, specifically in posterior circulation strokes. Respondents reported that stroke survivors with vertical perception deficits require longer periods of rehabilitation, and overall have a worse functional outcome than those without. A variety of treatment options were used to address vertical perception deficits.
Conclusions Further research should investigate the treatment and assessment used by rehabilitation therapists in relation to vertical perception deficits following stroke.
Implications for practice 
AQ: please add in the implications for practice for physios and Ots
Vertical perception deficits are commonly encountered in stroke rehabilitation. Rehabilitation therapists identify this mainly through observation. There are currently no methods to quantify vertical perception deficits in the clinical environment. Individuals living with vertical perception deficit may require longer periods of rehabilitation. Currently there are no evidence-based interventions to address vertical perception deficits in people with stroke. 
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Introduction
Stroke rehabilitation is a complex and multifaceted intervention
AQ: please update references in this section as most are dated from 1998 to 2016, with only a few from 2019 onwards – references should be approximately 5–7 years old	Comment by Amelia Shaw: Thank you for this. I have managed to update some of the references. But some of the dates (which I appreciate are old!) relate to when some of these issues and deficits were first explored or discussed in the literature so I would like to relate to this original work. Furthermore, as recent research in this area is limited, finding up to date literature can be challenging. Please let me know if you would like me to update these further without losing context. Many thanks. 
 (Langhorne and Legg, 2003) and should be tailored to the individual (Langhorne and Legg, 2003; Intercollegiate Stroke Working Party, 20232016). Disabilities after stroke are numerous, but include postural (Tasseel-Ponche et al, 2015), spatial perceptual (Utz et al, 2011), and vertical perception (Pérennou et al, 2008) deficits. Spatial perceptual deficits may present as pushing and neglect. Pushing is a term used to describe people with stroke who use their contralesional arm and leg to actively ‘push’ themselves towards the paretic side (Karnath, 2007). The term lateropulsion has been recommended to be used to describe any active lateral body tilt after stroke, including pushing (Dai and Pérennou, 2021; Nolan et al, 2022). Neglect is a disorder in which people with stroke fail to attend to the contralesional space (Cazzoli et al, 2011). Vertical perception is the ability to relate to gravitational upright. Vertical perception can be measured using three modalities (Pérennou, 2006); subjective visual vertical, subjective haptic (tactile) vertical, and subjective postural vertical. Deficits in vertical perception after stroke include a tilt or uncertainty in one or more of these modalities (Yelnik et al, 2002; Pérennou et al, 2008; Barra et al, 2009; Utz et al, 2011; Fukata et al, 2020). It is theorised that people with stroke align themselves to an incorrectly perceived vertical that is based on the visual, vestibular and somatosensory information that they are receiving (Pérennou, 2006).
Spatial perceptual deficits (Karnath et al, 2000; Pérennou et al, 2008; Dai et al, 2021 [AQ please clarify if this is 2021a or b?]; van der Waal et al, 2022), and postural deficits (Snowdon and Scott, 2005; Bonan et al, 2006; Barra et al, 2009) have been related to vertical perception deficits post stroke. Of note, people with stroke who present with spatial perceptual deficits have a poorer functional outcome (Bonan et al, 2007; Funk et al, 2011; Nolan et al, 2021), and spend longer in rehabilitation (Babyar et al, 2015; Nolan et al, 2021).	Comment by Amelia Shaw: This is b
Rehabilitation therapists (eg occupational therapists and physiotherapists) should assess postural and spatial perceptual deficits following stroke (National Institute of Health and Care Excellence, 2023). To inform clinical reasoning and to effectively rehabilitate people who have had a stroke (hereon called stroke survivors), professionals must understand the pathology and reasons behind the clinical presentation (Higgs et al, 2008). There is no research into stroke professionals understanding of vertical perception deficits and their relationship with postural and spatial perceptual deficits or their understanding of the terminology associated with it. The reasons for this paucity of evidence is unknown, but may be from research focusing more on understanding the pathology of stroke.
There is also limited evidence into clinically applicable treatment interventions for vertical perception deficits. Vertical perception can be altered by tilting the head or body in healthy individuals (Guerraz et al, 1998) and in people with deficits as a result of stroke (Yelnik et al, 2002; Funk et al 2010b). It can also be altered by using the rod and frame effect in people with deficits as a result of stroke (Funk et al, 2011). The rod and frame effect occurs when a participant (in total darkness) reports a true vertical rod set within a tilted square frame as tilted in the opposite direction to the frame (Li and Matin, 2005).
Terminology in relation to spatial perceptual deficits after stroke is inconsistent (Dai and Pérennou, 2021). Terms such as neglect, pushing behaviour and lateropulsion are used in the research literature (Pardo and Galen, 2019). How this terminology is interpreted in clinical practice is unclear. It is challenging to measure vertical perception deficits in the clinical setting and there is heterogeneity in how each of the modalities (subjective visual vertical, subjective haptic (tactile) vertical and subjective postural vertical) are measured (Pérennou et al, 2014; Piscicelli and Pérennou, 2017; Ferreira et al, 2021). It is unknown how vertical perception deficits are measured by rehabilitation therapists. 
AQ: please add a few sentences in to explain how your research is novel and what it adds to the literature
The authors are unaware of any previous research that explores rehabilitation therapists’ knowledge and understanding of vertical perception deficits following stroke. This research will highlight how vertical perception deficits are recognized, assessed and managed by rehabilitation therapists. This will allow the development of more robust assessment and treatment strategies relevant to current clinical practice, and therefore improve outcomes for stroke survivors with vertical perception deficits. 
Aims
The aim of this study is to explore rehabilitation physiotherapists’ and occupational therapists’ understanding of vertical perception deficits following stroke. The specific objectives are to: 
1. [bookmark: _Hlk75014682]Understand how vertical perception after stroke influences decision making of stroke rehabilitation therapists, specifically in relation to spatial perceptual and postural deficits, treatment interventions and impact on rehabilitation outcomes.
2. Report the terminology used by stroke rehabilitation therapists to describe vertical perception deficits
3. Describe how stroke rehabilitation therapists recognise or measure vertical perception deficits in people with stroke
Methods
Design
AQ: did you follow any guidelines, eg STROBE? This cross-sectional survey study was carried out between [aq: please provide dates] at the University of Winchester, Winchester, UK	Comment by Amelia Shaw: Sorry no I did not.
Ethical approval
Ethical approval was provided by the University of Winchester, Faculty Ethics committee (reference HWB_210830_Shaw), while the study protocol has been registered online (OSF registries). Participants provided consent at the start of the survey.
Survey creation
The survey was developed by the research team. The survey consisted of four sections: demographics (four questions); two sections on understanding, assessment and treatment of vertical perception loss (25 questions) and a section on confidence (one question). Closed questions, using a range of multiple choice, multiple answer and Likert scales were used. Open questions, allowing free text responses, were included to give greater depth if appropriate (see Appendix 1). The survey was anonymous with no personally identifiable information collected. Participants’ professional details were collected (profession, NHS band, years of experience). The survey was initially piloted with eight rehabilitation therapists (five physiotherapists and three occupational therapists) and minor amendments to the wording were made. These results were not included in the final data set. 
Survey distribution
Target participants were physiotherapists and occupational therapists working with people with stroke in the UK, in any setting, between bands 5 and 8 (each band represents different levels of experience; band 5 are graduates, bands 6–7 are experienced clinicians/team leads and bands 8a–c are specialist or consultant clinicians). Purposive recruitment of participants took place via a) email to members of two special interest groups (800 physiotherapists and 850 occupational therapists); and b) social media, using Twitter. A reminder email was sent 1 month after the initial request, and Tweets were reposted at 1-month intervals, over 5 months. The survey was completed online via JISC (Bristol, UK). The survey was available for 6 months and took 15 minutes to complete. 
Data were exported from JISC and managed in Microsoft Excel (2021). Descriptive statistics were used to analyse the survey responses, and free text responses were analysed by grouping responses as themes.
Results
A total of 70 rehabilitation therapists completed the survey. Participant demographics are presented in Table 1.
[bookmark: _Hlk118644047][bookmark: _Hlk134362222]Table 1. Demographic data of survey respondents
	Demographic
	Number of respondents n=70 (%)

	Profession:

	Physiotherapists
Occupational therapists
	52 (74)
18 (26)

	NHS banding† or equivalent:

	Band 5
Band 6
Band 7
Band 8a, b, c
	1 (2)
24 (34)
33 (47)
12 (17)

	Years of experience working in stroke:

	1–5
6–10
11–20
20+
	12 (17)
17 (24)
25 (36)
16 (23)

	Current work setting (stroke):

	NHS acute/hyperacute
	6 (9)

	NHS mix acute/hyperacute and rehabilitation
	15 (21)

	NHS rehab
	14 (20)

	NHS early supported discharge
	7 (10)

	NHS community
	16 (23)

	NHS outpatients
	2 (3)

	Private rehabilitation
	3 (4)

	Private community
	2 (3)

	Private outpatients 
	2 (3)

	Other
	3 (4)


†NHS band 5: graduates, bands 6–7: experienced clinicians/team leads, bands 8a–c: specialist or consultant clinicians.
Vertical perception deficits were regularly encountered, with 76% (n=53) of respondents seeing it at least once a month. Overall, 81% (n=57) of respondents reported they were confident to assess, and 73% (n=51) confident to treat, vertical perception deficits following stroke.
The terminology used in relation to the presentation of vertical perception deficits was varied, with 15 different terms identified from a closed choice of 13 terms, and two further free text responses. Overall, seven of the closed options were used ‘often’ or ‘always’ in clinical practice. In order of commonality, these were pushing, decreased postural control, inattention, postural asymmetry, spatial perceptual deficit and weightbearing asymmetry. One respondent identified altered midline as another term used in clinical practice. The terms contraversive pushing, lateropulsion, longitudinal body axis, subjective visual vertical, subjective postural vertical and subjective haptic/tactile vertical) were rarely or never used.
A total of 77% (n=54) of respondents reported that they always diagnose vertical perception deficits using observation, and 73% (n=51) reported that they do not measure vertical perception. When asked specifically about outcome measures for pushing and neglect, 56% (n=39) and 54% (n=38) respectively reported that they never or rarely used them.
There was strong agreement on the likely associated impairments of vertical perception deficits, see Table 2. Respondents also identified fear or anxiety as a likely consequence.
Table 2. Impairments strongly associated with vertical perception deficits
	[bookmark: _Hlk134362259]Impairment 
	Respondents strongly associating impairment with vertical perception deficits n=70 (%)

	Neglect
	52 (74) 

	Inattention
	52 (74) 

	Pushing behaviour
	65 (96) 

	Weight-bearing asymmetry
	68 (97) 

	Decreased sitting balance
	68 (97) 

	Decreased standing balance
	67 (96)

	Adoption of abnormal postural
	67 (96) 

	Decreased postural control
	68 (97) 


The majority of respondents reported that vertical perception deficits improve with time (64%, n=45). Most agreed or strongly agreed that people with vertical perception deficits had a slower recovery (87%, n=61), were more dependent for activities of daily living (92%, n=64) and had a poorer functional outcome (81%, n=57).
A variety of treatments were reported, with use of a sensory prompt (100%, n=70), functional or repeated task practice (100%, n=70), education (of multidisciplinary team (100%, n=70), of family/carer/advocate (100%, n=70, of patient (99%, n=69)), hands on facilitation (99%, n=69), postural management (99%, n=69), the use of mirrors (90%, n=63) and muscle strengthening (90%, n=63) identified most commonly. Biofeedback was used by 64% (n=45) of respondents. Respondents did not use caloric or galvanic stimulation with 6% (n=4) and 4% (n=3) respectively, reporting they rarely use these treatments. Respondents also reported use of vestibular rehabilitation techniques (6%, n=4).
Over 70% of respondents related vertical perception deficits to more severe (79%, n=55), right hemisphere strokes (76%, n=53) with sensory (76%, n=53) and proprioceptive (83%, n=58) loss. There was less agreement on the areas of brain affected by stroke that might lead to a deficit in vertical perception, especially in relation to posterior circulation strokes.
Respondents were less consistent in their answers in relation to their understanding of vertical perception deficits when questions using a positivist approach were asked. More respondents reported that they were unsure or they neither agreed nor disagreed with statements that have a known answer (Figure 1).
Figure 1. Participant responses to specific statements in relation to vertical perception (subjective visual vertical and subjective postural vertical).
[bookmark: _Hlk134362426]1	A tilt of subjective visual vertical is related to neglect in people with stroke
2	A tilt of subjective postural vertical is related to pushing behaviour in people with stroke
3	People with stroke can present with not only a tilt in vertical perception but that tilt can be variable
4	Tilted perception of vertical is more prevalent with right hemisphere strokes compared to those with left hemisphere strokes
5	Tilted perception of vertical, due to hemispheric stroke, is associated with strokes in specific brain regions
6	In people with posterior stroke, the tilt in vertical perception is related to vestibular deficits
7	In people with hemispheric stroke, the tilt in vertical perception is related to an inability to integrate sensory information
8	People with stroke with tilted subjective visual vertical are unable to integrate somatosensory, visual and vestibular information
9	People with stroke with tilted subjective postural vertical are unable to integrate somatosensory, proprioceptive and graviceptive information
10	A tilted perception of vertical following stroke can occur in the frontal plane (side to side)
11	A tilted perception of vertical following stroke can occur in the sagittal plane (front to back)
12	People with stroke with a tilt in subjective visual and postural vertical tend to have greater postural abnormalities than those with a tilt in only one of the visual or postural modalities
13	A tilted perception of vertical following a stroke can be changed by tilting the head or body of the person with stroke
14	A tilted perception of vertical following stroke can be changed by using the rod and frame effect

[bookmark: _Hlk118646115]Respondents were unsure in their understanding of tilting the head or body and the rod and frame effect, with 89% (n=62) and 90% (n=63) respectively reporting they disagreed, neither disagreed or agreed or were unsure these concepts were related to vertical perception.
Discussion
The aim of this study was to explore rehabilitation therapists understanding of vertical perception deficits following stroke. The sample consisted of relatively experienced rehabilitation therapists (NHS Band 6 and above) who felt confident to assess and treat this commonly encountered impairment. It was reported that vertical perception deficits were mainly diagnosed using observation of postural abnormalities. Respondents associated vertical perception deficits with the need for longer rehabilitation, but also a poorer functional outcome. A diverse range of treatments and terminology were identified in relation to vertical perception deficits. Vertical perception deficits (inability to relate to gravitational upright) should not be underestimated. Although complex, rehabilitation therapists need to further their understanding of this impairment because of its potentially underestimated impact on function, balance and gait following stroke (Dai et al, 2021 [AQ please clarify if this is 2021a or b?];).	Comment by Amelia Shaw: This is a
Rehabilitation therapists demonstrated a good understanding of the impairments related to vertical perception deficits previously reported in the literature (Bonan et al, 2007; Karnath, 2007; Funk et al, 2010a), with >70% showing this. Four respondents identified fear and anxiety of falling as a consequence of vertical perception deficits. This has not previously been reported but may relate to the size of vertical perception tilt varying across repeated trials (Utz et al, 2011; Fukata et al, 2020). This will lead to uncertainty in, as well as loss of, vertical perception, manifesting as fear of falling. This fear may lead to a reluctance to engage in treatment interventions and negatively impact outcomes.
Half of respondents (50%, n=35)[AQ: please provide number and %] were non-committal that vertical perception deficits occur in posterior strokes, and although aware it was related to stroke in specific brain areas (those areas belonging to the multisensory network; the superior occipital gyrus, the precuneus, the superior parietal lobe, the cuneus, the superior frontal gyrus, the posterior corona radiation, and posterior thalamic radiation; Salazar López et al, 2024), participants were typically not able to name these areas, highlighting a potential lack of pathophysiological understanding. A greater depth of understanding of the problem might result in rehabilitation therapists making more appropriate decisions regarding intervention choices and who will benefit from rehabilitation, as they can confidently relate it to the pathology and natural course of the impairment.
The findings, identifying 15 different terms used in relation to vertical perception deficits, suggests that streamlining of terminology is required. This variability in terminology has been previously reported (Pardo and Galen, 2019; Nolan et al, 2021). The term lateropulsion has been recommended (Dai and Pérennou, 2021), but this term was not used by clinicians in this study and not all people with stroke with vertical perception deficits present with lateropulsion, highlighting the complexity of terminology around this impairment. Consistency of terminology across rehabilitation therapists and researchers will ensure smooth transition of patient information between teams and support rehabilitation therapists to use the evidence base with ease.
The findings demonstrated that rehabilitation therapists do not use objective measures to quantify vertical perception deficits. Relying on observation of posture to identify vertical perception deficits is unreliable. Although vertical perception deficits have been related to postural and spatial perceptual impairments, this is not consistent; people with stroke can present with vertical perceptual deficits in different modalities (eg subjective postural vertical may be normal and subjective visual vertical may be impaired). Identifying the impaired modality is important as a different treatment approach may be required. The results in the present study reflect the findings of a recent systematic review of non-UK studies (Nolan et al, 2021). A high percentage (73%, n=51 [AQ: please provide number]) of respondents did not routinely measure vertical perception, which may be because of the technical difficulty of the assessment in a clinical setting. However, it has been shown it is possible to measure subjective visual vertical for patients with peripheral vestibular disorders patients [AQ: do you mean patients with vestibular balance disorder?] in the clinical setting (Zwergal et al, 2009). This requires further exploration in the stroke population, as well as methods to identify impairments in the other modalities of vertical perception. Measurement of vertical perception following stroke is important for several reasons. First, it will allow greater understanding of the prevalence of this impairment. Second, measurement of vertical perception may identify milder problems that might respond to targeted rehabilitation, for example to decrease the risk of falling (Mansfield et al, 2015; Gomes-Osman and Kloos, 2021). Finally, a reliable measurement tool is required to predict who will respond to rehabilitation, leading to the targeting of limited rehabilitation resources.
It is not possible to know from these results why respondents chose certain interventions, but choices appeared to be based on the understanding that vertical perception deficits are from a lack of sensory integration. Caloric and galvanic stimulation can alter vertical perception following stroke, but this has not been translated into effective treatment strategies (Saj et al, 2006; Sturt and Punt, 2013; Oppenländer et al, 2015) and was unknown by the clinicians involved in this study. Respondents were also unaware that tilting the head or body and the rod and frame effect have been shown to modulate vertical perception following stroke (Yelnik et al, 2002; Funk et al, 2010b, 2011). The results suggest that stroke rehabilitation therapists may base their interventions on clinical experience more than published evidence, as has been previously reported (Stevenson et al, 2005; McGlinchey and Davenport, 2015). The large numbers of therapists in the present study that reported use of mirrors or hands-on facilitation to address this deficit appears to contradict the stronger evidence around motor relearning (Scrivener et al, 2020; Dorsch et al, 2023). However, it is unknown what factors or barriers prevent rehabilitation therapists acting on aspects of the evidence base. In contrast, the use of repeated task and functional specific training was reported by all respondents and this has a strong evidence base for use in stroke rehabilitation (Blennerhassett and Dite, 2004; de Sousa et al, 2018, 2019; Ward et al, 2019; Dorsch and Elkins, 2020).
The finding that people with vertical perception deficits require rehabilitation for longer and are more dependent for functional tasks has been reported previously (Nijboer et al, 2013; Babyar et al, 2015). A systematic review found that those with pushing behaviour (described as lateropulsion by the author) have a greater chance of discharge home and achieving functional goals when rehabilitation lasts 3–4 weeks longer (Nolan et al, 2021). The results of this review need to be interpreted with caution because of the small sample sizes and varying criteria used to identify lateropulsion. However, this raises concerns about access to appropriate length of stroke rehabilitation in the current climate, with pressure to discharge patients who are medically fit (Limb, 2022) and stroke survivors spending less time on a specialist stroke unit (Sentinel Stroke National Audit Programme, 2023), but may still be at risk of falling or difficult to position. This concern for safe discharge has previously been reported by healthcare professionals and patients’ carers (Waring et al, 2016). Although these concerns could be addressed by early supported discharge or community therapy teams, it is unknown why stroke survivors with vertical perception deficits require longer episodes of rehabilitation, but it could be related to several factors, including the natural time course for recovery of this impairment, the limited evidence base for effective treatments and its prevalence in more severe strokes. This prevalence in more severe strokes [AQ: what does ‘this’ refer to specifically?], in turn being linked to the difficulties with measuring and identifying vertical perception in the clinical setting.
Strengths and limitations
The results of this study reflect the responses of a range of rehabilitation therapists working across the stroke pathway and are therefore widely applicable. To complement the study findings and provide a more holistic understanding of the research objectives, it would have been of benefit to collect quantitative data on the impact of vertical perception on length of stay and functional ability at discharge. Furthermore, collecting geographical distribution of the respondents would have identified if the results were influenced by a local cohort.
It is acknowledged that respondents may have agreed or strongly agreed with statements in the survey (especially in relation to the underlying cause of vertical perception loss) as it appeared to be the ‘correct’ answer, adding an element of potential bias to the results. It would have been of interest to gather more information from rehabilitation therapists with less experience of this patient group. This may have been addressed had a broader sampling strategy been adopted. 
Further research is needed into how the underlying mechanisms of vertical perception deficits can influence treatment decisions in practice. Clarification of how vertical perception deficits are identified and assessed will support rehabilitation therapists to make decisions regarding who is likely to benefit from therapy. Furthermore, an evidence base is required for the effectiveness of interventions to addressing this problem. Streamlining of terminology in research and clinically may help clinicians’ understanding of vertical perception deficits following stroke. However, until there is stronger evidence and guidance on the assessment and treatment of vertical perception deficits in national guidelines, it is unsurprising that rehabilitation professionals have to make clinically based decisions.
Implications for practice
AQ: please add in implications for practice
 Vertical perception deficits are commonly encountered in stroke rehabilitation. Rehabilitation therapists identify this mainly through observation. There are currently no methods to quantify vertical perception deficits in the clinical environment. Individuals living with vertical perception deficit may require longer periods of rehabilitation. Currently there are no evidence-based interventions to address vertical perception deficits in people with stroke. 

Conclusions
The results of this research confirm that vertical perception deficits are commonly encountered following stroke and are understood by rehabilitation therapists to be related to a deficit in sensory integration, although this understanding could be strengthened. Rehabilitation therapists involved in this study had a good understanding of the observable features of vertical perception deficits following stroke and reported feeling confident in the management of this patient group. The results of this study are important in determining that rehabilitation therapists and researchers should streamline terminology and strengthen the evidence base behind treatments to reduce the length of rehabilitation required and improve functional outcomes for this patient group.
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Appendix 1. Blank copy of survey
Blank questionnaire
Strongly Agree	10	17	18	8	3	2	10	12	8	25	10	9	0	0	Agree	35	42	42	43	23	29	45	43	46	36	45	35	8	7	Neither Agree nor Disagree 	15	9	5	6	24	21	8	6	4	4	9	14	22	12	Disagree	5	1	1	4	2	3	0	3	3	2	2	0	31	1	Strongly Disagree	0	0	0	1	1	0	0	0	0	0	0	0	1	0	Unsure	5	1	4	8	17	15	7	6	9	3	4	12	8	50	Question number (see note below).
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