Supplementary Material
Supplementary material includes a description of psychiatric and cognitive tasks and descriptive statistics for sleep and rest-activity pattern variables for Pre-HD and HC groups, as presented in our previous study (Fitzgerald et al., 2024; Supplementary Table 1). This document also includes correlational results of the relationships between sleep, rest-activity patterns and cognitive variables in the control group (Supplementary Table 2) and a medication-free Pre-HD group (Supplementary Table 3).


















[bookmark: _Toc170288505]Description of Psychiatric and Cognitive Measures

Unified Huntington’s Disease Rating Scale (UHDRS) Total Functional Capacity (TFC)
As part of our inclusion criteria, we administered the UHDRS TFC during our initial screening call to estimate disease severity. The UHDRS TFC score is one of the most frequently used measures of functional capacity in HD (Shoulson & Fahn, 1979). The TFC is a clinical rating scale, which consists of five items assessing a person’s capacity to work, handle finances, perform domestic chores, and activities of daily living, as well as their level of care. All items are summed to produce a TFC score ranging from 0 to 13. Lower scores indicate poorer function and less independence. 
Psychiatric Measures
Neuro-QoL Anxiety and Depression Scale Short Forms(Cella et al., 2012) are self-report measures that assess anxiety and depressive symptoms over the past week. Each form contains eight items, and raw scores are standardized to a T-score with a population mean of 50 and a standard deviation of 10. Higher scores suggest worse anxiety and depressive symptoms.
[bookmark: _Toc170288506]Cognitive Battery
[bookmark: _Toc170288507]Test of Premorbid Function (TOPF) 
The TOPF estimates a person’s premorbid level of intellectual functioning (Wechsler, D, 2009). The TOPF involves the participant reading 70 phonetically irregular words aloud that are organized by increasing difficulty. Correct pronunciations are scored as one, and incorrect pronunciations are scored as 0. A total raw score is calculated by summing all correct responses, with scores ranging from 0 to 70. Total raw scores are then converted to standardized scores using the conversion table in the Advanced Clinical Solutions Manual. Higher standardized scores (i.e., a larger number of words pronounced correctly) reflect a higher estimated premorbid intellectual functioning.
[bookmark: _Toc170288508]Symbol Digit Modalities Test
The SDMT measures processing speed divided attention, visual scanning, tracking, and working memory (Smith, 1973). The written format was used in this study. The SDMT has a key at the top of the page consisting of symbols matched with digits 1 through 9. The remainder of the page has eight rows of symbols paired with empty boxes. Participants must fill in each empty box with a number that correctly corresponds to each symbol as rapidly and accurately as possible within 90 seconds. The final score is the correct number of substitutions completed in the time frame. Final scores range from 0 to 110, with higher numbers indicating better performance. 
[bookmark: _Toc170288509]Rey Complex Figure Test (RCFT) 
The RCFT assesses visuospatial construction and visual memory (Meyers & Meyers, 1995). The RCFT comprises four trials: copy, immediate recall, delayed recall, and recognition trial. In this study, we only administered the copy and delayed recall trials. In the copy trial, participants were presented with a complex geometrical figure. They were required to copy a complex figure as quickly and accurately as possible. The time taken to complete the trial was recorded. Following a 30-minute delay, participants are asked to draw the figure again from memory. We scored each trial according to the original scoring system, with total raw scores ranging between 0 to 36. The outcome measures examined were the copy and long delay scores. 
[bookmark: _Toc170288510]Trail Making Test (TMT) 
The TMT measures psychomotor speed, visuospatial attention, and task switching (Reitan, 1958). The TMT contains two parts, Part A and B. In Part A, participants are presented with a paper with numbers 1 to 25 randomly disturbed across the page. They were required to connect these numbers, in ascending order, as quickly as possible, beginning with number 1. In Part B, participants are presented with a page with letters (1-13) and numbers (A-L) randomly distributed across the page. They are asked to connect these numbers and letters in alternation, in ascending order (i.e., 1-A, A-2, 2-B, and so on), as quickly as possible. The outcome measure was completion time (seconds), with longer times reflecting poorer performance. We discontinued each part after 240 seconds, regardless of whether the participant had reached the end. If a participant discontinued, the value of 240 was used as the data point. 
[bookmark: _Toc170288511]Hopkins Verbal Learning Test-Revised (HVLT-R) 
The HVLT-R assesses verbal learning and memory (immediate and delayed recall; Brandt & Benedict, 2001). The HVLT-R involves three learning trials and a delayed recall trial. For each learning trial, participants were read a list of 12 words aloud, at a pace of one word every two seconds. After each learning trial, participants were asked to recall as many words as they could remember in any order. Scores for each learning trial are summed to yield a total immediate recall score. Following a 20–25-minute delay, participants must recall as many words as possible. A yes-no recognition trial immediately followed the delayed free recall trial. Participants are read a list of 24 words consisting of 12 target words and 12 non-target words. The outcome measure was the sum of words correctly recalled across the three learning trials (ranging between 0 and 36) and after a 20–25-minute delay. HVLT-R has six alternative forms. In the present study, we administered HVLT-R Form 4. 
[bookmark: _Toc170288512]Cambridge Neuropsychological Test Automated Battery (CANTAB) 
[bookmark: _Toc170288513]We administered the Cambridge Neuropsychological Test Automated Battery (CANTAB)® One Touch Stockings of Cambridge (OTS) and Emotion Recognition Task (ERT) from via the CANTAB Connect web-based testing feature (https://cambridgecognition.com/digital-cognitive-assessments/). The web-based testing platform provided on-screen and verbal instructions, and training if required for each task. Web-based testing was enabled only on computers, laptop, and touch screen devices, such as iPads, except for mobile phones.
[bookmark: _Toc170288514]Emotional Recognition Task (ERT). The ERT is a computerized task that measures the ability to recognize the facial expression of emotion (Owen et al., 1990). In this task, participants were presented with 180 computer-morphed images derived from the facial features of real individuals. First, participants fixated on a white ‘+’ cross in the center of the screen for 1500 to 2500 ms (Figure 4). They were then presented with a face for 200 ms followed by a stimulus mask image for 250 ms to prevent residual processing. Each face displayed a specific emotion, including sadness, happiness, fear, anger, disgust, or surprise, ranging in intensity on a scale of 1 to 15 (15 representing the full expression of the emotion; 1 representing the closest to neutral). Participants then selected the most appropriate emotion from the six options. Given the challenges that people with HD have in recognizing negative emotions(Henley et al., 2012), we selected the total number of negative emotions correctly identified as our outcome measure. 
CANTAB One-Touch Stockings of Cambridge (OTS). We administered the OTS to measure visuospatial planning and working memory. CANTAB OTS is a computerized task based on the Tower of London. In this task, the screen displayed two images simultaneously. The first image is of colored balls stacked inside three ‘stockings’. The second image showed the same-colored balls stacked in a different order. Participants must determine the minimum number of moves required to move the balls in the second image to match the first image. Participants selected the appropriate box at the bottom of the screen to indicate their response. The problems varied in difficulty, ranging from one to six moves. The outcome measure was the mean response latency (milliseconds [ms]) to correct response, with higher responses indicating worse performance. 
[bookmark: _Toc170288515]Zinda Mobile Cognitive Tasks 
[bookmark: _Toc170288516]Participants completed remaining cognitive tasks using a smartphone application, HD-Mobile (Zinda Metrix). The app included four brief cognitive tasks, including a Visual Memory task (VM), Two-choice Discrimination (TCD), Speeded (STAP) and Paced Tapping (PTAP). These tasks were adapted by Zinda Metrix for use in Zinda Mobile. Refer to McLaren et al. (2021) for information regarding the feasibility of the Visual Memory task, TCD, and STAP in HD (in this article, Zinda Mobile is referred to as HD Mobile). 
[bookmark: _Toc170288517]Visual Memory task (VM). The visual memory task was modelled off the framework developed by Buffalo et al. (2006). We used the modified from the version used by Glikmann-Johnston et al. (2020). The visual memory task measured visual memory in two conditions: object identity and location (McLaren et al., 2021). The object identity and location conditions occurred twice and comprised three block types: learning, distractor, and recognition. For the learning block, participants were presented with eight unique colour fractal objects in one of 16 locations on an invisible 4 X 4 grid. Each fractal was presented for 3000 ms, followed by a 500 ms gap before the next fractal. Participants were required to remember the objects (object identify condition) or the location of the objects (objective location condition). The distractor trial involved a letter identification task. The recognition block assessed participants’ recognition of the object or its location. Participants were presented with a series of fractals and required to select yes or no buttons on their screen (see Figure 5c). During the distractor and recognition blocks, stimuli remained on the screen until the participant responded. The outcome measure was overall accuracy (i.e., per cent correct) for objective identity and location conditions. Higher scores reflected better performance. 
[bookmark: _Toc170288518]Two-choice Discrimination (TCD). We administered the TCD task to assess decision-making and working memory (McLaren et al., 2021). TCD was based on the Numerosity Discrimination task (Ratcliff & McKoon, 2008). Participants were presented with a scene of falling snowflakes and asked to rapidly decide whether there were few or many on their screen (See Figure 5b). After their selection, they were presented with either a happy (i.e., correct choice) or sad face (i.e., incorrect choice), which guided their future selections. Participants completed three blocks of 40 trials. Each trial lasted between 250-550 ms. Snowflakes were presented for up to 1500 ms. Participants then had another 400 ms to make their selection. A selection within 250-550 ms triggered the feedback (either a happy or sad face), which was presented for a further 500 ms. An inter-trial interval of 500 ms was then followed. If no selection was made within the response window, a 1000 ms inter-trial interval was recorded. The outcome measure was the overall accuracy (i.e., per cent correct). Higher scores represented better performance. 
Speeded Tapping (STAP). We used STAP, a bimanual speeded finger-tapping task, to assess psychomotor speed and coordination (McLaren et al., 2021). STAP was based off the speeded tapping task from the Huntington’s Disease Cognitive Assessment (HD-CAB) battery(Stout et al., 2014). Participants viewed two lolly jars on their mobile display (see Figure 5a). Participants were instructed to fill these jars by tapping the buttons on the screen as quickly as possible. STAP was made up of three blocks, with each completed with 50 correct alternating taps. The outcome variable was the mean inter-tap interval (ms; i.e., tapping speed).  
[bookmark: _Toc170288519]Paced Tapping (PTAP). We used PTAP to measure timing and psychomotor coordination. The PTAP was modelled off the original HD-CAB Paced Tapping task (Stout et al., 2014). The PTAP is a bimanual-paced finger-tapping task that assesses participants’ ability to tap, using alternating thumbs, in a consistent rhythm. Participants viewed a lounge room scene with a ceiling light and table lamp on their mobile display (see Figure 5d). A practice trial began with the ceiling light switching on and off at a speed of 1.8 Hz (i.e., the ceiling lamp turns on and off every 500 ms). Participants were instructed to switch the table lamp on and off at the same pace by tapping the buttons on the screen. Once the participant completed 12 taps, the ceiling light stopped, and the participants had to continue at the same pace for another 31 taps. Participants completed four testing trials at a pace of 3 Hz (i.e., the ceiling lamp turns on and off every 333 ms). Each trial expected 43 taps, with 12 guided and 31 self-paced. When completed correctly, the practice and testing trials took 23 and 14 seconds, respectively. The outcome variable is the reciprocal standard deviation of the inter-tap intervals. Higher values indicate better performance (i.e., more consistent tapping). 
Supplementary Table 1
Sleep Parameters and Rest-Activity Variables for Healthy Control and Premanifest Huntington’s Disease Groups as Reported in Fitzgerald et al. (2024)
	

	Control Subjects (HC)
n = 38
	Pre-HD Participants

	
	
	FAR (F)
n = 11
	MID (M)
n = 12
	NEAR (N)
n = 9

	Actigraphy parameters
	Mean (SD)
	Range
	Mean (SD)
	Range
	Mean (SD)
	Range
	Mean (SD)
	Range

	SOL (min)
	20.31
(11.95)
	5.43-55.71
	25.65
(14.89)
	13.75-55.89
	24.49
(16.55)
	5.43-56.54
	22.69
(24.28)
	1.86-79.79

	TST (min)
	442.43
(4.98)
	342-558.25
	440.96
(16.89)
	409-463.25
	447.48
(23.95)
	420.11-499.29
	408.52
(69.79)
	306.71-
506.64

	SE%
	84.53
(4.35)
	74.69-90.92
	85.34
(2.71)
	81.91-91.03
	81.94
(6.37)
	67.13-91.71
	80.97
(8.48)
	66.54-92.92

	WASO
(min)
	41.89
(16.61)
	17.43-90.39
	34.35
(8.44)
	22.46-47.25
	59.58
(33.32)
	25.32-132.08
	52.75
(21.64)
	23.36-91.07

	FI
	17.67
(4.98)
	8.94-27.72
	15.62
(3.70)
	9.90-20.24
	22.85
(7.52)
	16.90-39.63
	24.82
(10.17)
	7.90-37.94

	SRI
	83.64
(5.33)
	68.18-92.77
	82.83
(7.04)
	71.25-92.08
	86.76
(7.13)
	70.97-92.08
	82.64
(7.79)
	71.38-93.41

	
	Control Subjects (HC)
n = 36
	FAR (F)
n = 11
	MID (M)
n = 12
	NEAR (N)
n = 8

	IS
	0.52
(1.13)
	0.27-0.78
	0.50
(0.09)
	0.35-0.61
	0.58
(0.12)
	0.34-0.76
	0.63
(0.09)
	0.49-0.75

	IV
	0.84
(0.21)
	0.48-1.30
	0.89
(0.17)
	0.54-1.10
	0.70
(0.17)
	0.49-1.01
	0.61
(0.17)
	0.39-0.91

	Relative Amplitude
	0.92 
(0.05)
	0.76-0.97
	0.93 (0.03)
	0.88-0.97
	0.91 
(0.05)
	0.80-0.96
	0.92
(0.04)
	0.87-0.96

	Subjective Sleep Measures
	Control Subjects (HC)
n = 42
	FAR (F)
n = 14
	MID (M)
n = 11
	NEAR (N)
n = 10

	PSQI
	5.90
(2.63)
	2 – 13
	5.57
(2.71)
	2-12
	6.90
(3.51)
	3-13
	4.90
(1.85)
	2-8

	ISI
	6.14
(4.71)
	0 – 17
	6.50
(5.52)
	0-19
	7.54
(3. 83)
	1-15
	4.80
(4.39)
	0-12

	ESS
	4.07
(2.64)
	0 – 9
	6
(5.22)
	1-22
	4.91
(3.42)
	0-13
	5.50
(3.78)
	3-15

	FSS
	25.95
(12.35)
	9 – 57
	29.29
(13.02)
	16-53
	26.64
(12.46)
	14-57
	26.70
(14.91)
	9-51


Pre-HD, premanifest Huntington’s disease; PSQI, Pittsburgh Sleep Quality Index; ESS, Epworth Sleepiness Scale; ISI, Insomnia Severity Index; FSS, Fatigue Severity Scale; WASO, wake after sleep onset; FI, fragmentation index; TST, total sleep time; SOL, sleep onset latency; SE, sleep efficiency; IS, inter-daily stability; IV, intra-daily variability; SRI, sleep regularity index; SD, standard deviation; %, percentage; n, number; min, minute. As reported in Fitzgerald et al. (2024), NEAR (<9 years from estimated diagnosis) and MID (9-15 years from estimated diagnosis) groups experienced significantly higher fragmentation index than HC and FAR (>15 years from estimated diagnosis) groups, NEAR and MID groups also showed significantly greater WASO than the FAR group. NEAR and MID groups had lower IV than HC and FAR groups. Groups did not differ, however, on subjective sleep measures IV, SRI, relative amplitude, or remaining sleep variables.

Note. PSQI > 5 = poor sleep quality, PSQI > 6.5 = mild sleep disturbance in HD (this cut-off has not been, however, validated in a large group of people with HD), ESS > 10 = excessive daytime sleepiness, ISI > 7 = mild insomnia symptoms, FSS > 36 = abnormal fatigue. A person with higher IS and SRI values has a more stable and consistent 24-hour pattern. A person with lower IV shows a less fragmented 24-hour pattern. 











Supplementary Table 2
Partial and Partial Rank Correlations Between Sleep Quality, Rest-Activity Patterns, and Cognitive Variables in the Control Group (Continued)
	Cognitive Measures
	HVLT-R Total
	HVLT-R Delayed
	RCFT-Copy
	RCFT-Delayed
	CANTAB OTS (scaled)
	CANTAB ERT-NEG

	PSQI 
	-0.054 (0.739)
	-0.014 (0.932)
	-0.083 (0.606)
	-0.215 (0.177)
	0.228 (0.151)
	-0.039 (0.807)

	ESS
	0.156 (0.331)
	0.163 (0.309)
	0.127 (0.430)
	-0.138 (0.390)
	0.216 (0.174)
	-0.183 (0.252)

	ISI
	-0.145 (0.366)
	-0.061 (0.703)
	-0.025 (0.875)
	-0.174 (0.278)
	-0.094 (0.560)
	-0.103 (0.522)

	FSS
	0.004 (0.982)
	0.128 (0.423)
	0.063 (0.695)
	-0.186 (0.245)
	0.118 (0.463)
	-0.151 (0.346)

	Total sleep time (min)
	0.142 (0.401)
	0.068 (0.690)
	-0.044 (0.796)
	-0.151 (0.372)
	-0.057 (0.737)
	0.325 (0.050)

	Sleep onset latency (min)
	-0.009 (0.957)
	0.039 (0.819)
	0.132 (0.436)
	-0.092 (0.590)
	0.360 (0.029)
	-0.089 (0.602)

	WASO (min)
	-0.042 (0.807)
	0.043 (0.802)
	0.098 (0.562)
	-0.103 (0.545)
	-0.009 (0.958)
	-0.106 (0.531)

	Fragmentation index
	-0.135 (0.426)
	-0.038 (0.825)
	0.092 (0.590)
	-0.067 (0.695)
	0.164 (0.332)
	-0.345 (0.037)

	Sleep efficiency (%)
	0.045 (0.793)
	-0.248 (0.139)
	-0.301 (0.070)
	-0.032 (0.850)
	-0.070 (0.683)
	0.375 (0.022)

	Inter-daily stability 
	0.205 (0.238)
	0.081 (0.645)
	-0.237 (0.170)
	-0.102 (0.560)
	-0.154 (0.379)
	0.003 (0.987)

	Intra-daily variability
	-0.341 (0.045)
	-0.133 (0.445)
	0.321 (0.060)
	0.190 (0.274)
	0.095 (0.585)
	-0.176 (0.311)

	Relative amplitude
	0.056 (0.747)
	-0.039 (0.825)
	-0.044 (0.803)
	0.004 (0.981)
	0.031 (0.860)
	0.190 (0.275)

	Sleep regularity index 
	0.028 (0.869)
	-0.116 (0.495)
	-0.246 (0.141)
	-0.025 (0.885)
	-0.087 (0.610)
	-0.009 (0.960)


Note. To ensure consistency across all test scores, we re-scaled TMT B, OTS, and Speeded Tapping, so that lower scores indicated worse performance. We re-scaled the scores by multiplying them by -1 and then adding a constant value, which was the highest value (i.e., slowest score in seconds) plus one. PSQI = Pittsburgh Sleep Quality Index; ESS = Epworth Sleepiness Scale; ISI = Insomnia Severity Index; FSS = Fatigue Severity Scale; WASO = wake after sleep onset; HVLT-R = Hopkins Verbal Learning Test-Revised; RCFT-C = Rey Complex Figure Test-Copy; RCFT-D = RCFT-Delayed; ERT-neg Emotion Recognition Task for negative emotions; OTS = One Touch Stocking of Cambridge; TMT-B = Trail Making Test Part B; SDMT = Symbol Digit Modalities Test; TCD = Two Choice Discrimination Task; STAP = Speeded Tapping Task; PTAP = Paced Tapping Task; % = percentage; min = minute. All data are indicated as correlation coefficients and p value. Bold indicates significance p  0.05. 

Supplementary Table 2
Partial and Partial Rank Correlations Between Sleep Quality, Rest-Activity Patterns, and Cognitive Variables in the Control Group (Continued)
	Cognitive measures
	SDMT
	TMT-A (scaled)
	TMT-B (scaled)
	Visual Memory
	TCD
	STAP (scaled)
	PTAP

	PSQI 
	0.225 (0.157)
	0.072 (0.654)
	0.225 (0.158)
	-0.116 (0.477)
	0.205 (0.206)
	0.163 (0.314)
	0.094 (0.563)

	ESS
	0.404 (0.009)
	0.168 (0.295)
	0.242 (0.127)
	0.138 (0.394)
	0.305 (0.056)
	-0.135 (0.406)
	-0.235 (0.144)

	ISI
	0.128 (0.427)
	-0.204 (0.202)
	0.008 (0.961)
	-0.19 (0.906)
	0.070 (0.667)
	-0.033 (0.842)
	-0.043 (0.791)

	FSS
	0.260 (0.101)
	-0.170 (0.287)
	0.110 (0.494)
	-0.104 (0.522)
	0.103 (0.526)
	-0.170 (0.295)
	-0.227 (0.159)

	Total sleep time (min)
	-0.184 (0.276)
	-0.332 (0.045)
	-0.112 (0.509)
	-0.116 (0.499)
	-0.039 (0.822)
	-0.094 (0.587)
	0.080 (0.643)

	Sleep onset latency (min)
	0.177 (0.296)
	0.043 (0.799)
	0.286 (0.086)
	-0.018 (0.917)
	0.299 (0.077)
	0.168 (0.328)
	0.130 (0.448)

	WASO (min)
	-0.240 (0.153)
	-0.097 (0.566)
	-0.002 (0.993)
	-0.122 (0.480)
	-0.174 (0.309)
	-0.101 (0.560)
	0.037 (0.829)

	Fragmentation index
	-0.117 (0.490)
	0.164 (0.331)
	0.042 (0.807)
	-0.214 (0.211)
	-0.158 (0.359)
	-0.051 (0.769)
	-0.021 (0.901)

	Sleep efficiency (%)
	-0.123 (0.470)
	-0.153 (0.365)
	-0.247 (0.141)
	-0.025 (0.885)
	-0.121 (0.483)
	-0.069 (0.690)
	-0.107 (0.535)

	Inter-daily stability 
	-0.307 (0.073)
	-0.410 (0.015)
	-0.246 (0.154)
	0.279 (0.110)
	-0.110 (0.536)
	-0.076 (0.667)
	0.015 (0.933)

	Intra-daily variability
	0.301 (0.079)
	0.509 (0.002)
	0.236 (0.172)
	-0.084 (0.635)
	0.072 (0.685)
	-0.17 (0.923)
	-0.003 (0.988)

	Relative amplitude
	0.054 (0.757)
	-0.169 (0.331)
	-0.134 (0.442)
	-0.040 (0.822)
	0.124 (0.475)
	0.052 (0.772)
	-0.183 (0.301)

	Sleep regularity index 
	-0.029 (0.866)
	-0.164 (0.331)
	-0.049 (0.775)
	0.258 (0.129)
	-0.142 (0.409)
	-0.199 (0.245)
	0.031 (0.855)



Note. To ensure consistency across all test scores, we re-scaled TMT B, OTS, and Speeded Tapping, so that lower scores indicated worse performance. We re-scaled the scores by multiplying them by -1 and then adding a constant value, which was the highest value (i.e., slowest score in seconds) plus one. PSQI = Pittsburgh Sleep Quality Index; ESS = Epworth Sleepiness Scale; ISI = Insomnia Severity Index; FSS = Fatigue Severity Scale; WASO = wake after sleep onset; HVLT-R = Hopkins Verbal Learning Test-Revised; RCFT-C = Rey Complex Figure Test-Copy; RCFT-D = RCFT-Delayed; ERT-neg Emotion Recognition Task for negative emotions; OTS = One Touch Stocking of Cambridge; TMT-B = Trail Making Test Part B; SDMT = Symbol Digit Modalities Test; TCD = Two Choice Discrimination Task; STAP = Speeded Tapping Task; PTAP = Paced Tapping Task; % = percentage; min = minute. All data are indicated as correlation coefficients and p value. Bold indicates significance p  0.05. 










Supplementary Table 3 
Partial and Partial Rank Correlations Between Sleep Quality, Rest-Activity Patterns, and Cognitive Variables in yhe Pre-HD Group (Without Participants Taking Medication)
	Cognitive Measures
	HVLT-R Total
	HVLT-R Delayed
	RCFT-Copy
	RCFT-Delayed
	CANTAB OTS (scaled)
	CANTAB ERT-NEG

	PSQI 
	-0.255 (0.266)
	-0.595 (0.004)
	-0.328 (0.158)
	-0.419 (0.059)
	-0.086 (0.702)
	0.207 (0.381)

	ESS
	-0.135 (0.559)
	-0.232 (0.311)
	0.055 (0.817)
	-0.029 (0.901)
	-0.097 (0.676)
	0.068 (0.775)

	ISI
	-0.231 (0.314)
	-0.518 (0.016)
	-0.386 (0.093)
	-0.315 (0.165)
	-0.143 (0.537)
	-0.112 (0.637)

	FSS
	-0.527 (0.014)
	-0.442 (0.045)
	-0.329 (0.157)
	-0.508 (0.019)
	-0.498 (0.022)
	-0.264 (0.261)

	Total sleep time (min)
	0.296 (0.219)
	0.155 (0.525)
	-0.056 (0.818)
	-0.187 (0.444)
	0.361 (0.129)
	0.076 (0.766)

	Sleep onset latency (min)
	-0.247 (0.307)
	-0.403 (0.087)
	-0.517 (0.023)
	-0.324 (0.176)
	-0.224 (0.357)
	-0.334 (0.176)

	WASO (min)
	-0.284 (0.238)
	-0.446 (0.056)
	-0.132 (0.589)
	-0.127 (0.605)
	0.027 (0.911)
	-0.088 (0.729)

	Fragmentation index
	-0.293 (0.223)
	-0.435 (0.062)
	-0.187 (0.442)
	-0.169 (0.490)
	-0.098 (0.689)
	-0.189 (0.454)

	Sleep efficiency (%)
	0.449 (0.054)
	-0.439 (0.060)
	0.235 (0.333)
	0.132 (0.589)
	0.158 (0.519)
	0.249 (0.320)

	Inter-daily stability 
	-0.594 (0.009)
	-0.328 (0.184)
	-0.824 (<0.001)
	-0.638 (0.004)
	-0.127 (0.616)
	-0.506 (0.038)

	Intra-daily variability
	0.604 (0.008)
	0.154 (0.543)
	0.587 (0.010)
	0.359 (0.143)
	0.231 (0.357)
	0.428 (0.087)

	Relative amplitude
	0.046 (0.855)
	0.017 (0.947)
	-0.275 (0.270)
	-0.239 (0.340)
	0.028 (0.911)
	-0.076 (0.772)

	Sleep regularity index 
	0.178 (0.465)
	0.282 (0.242)
	-0.086 (0.727)
	-0.127 (0.604)
	-0.047 (0.850)
	0.128 (0.613)


Note: To ensure consistency across all test scores, we re-scaled TMT B, OTS, and Speeded Tapping, so that lower scores indicated worse performance. We re-scaled the scores by multiplying them by -1 and then adding a constant value, which was the highest value (i.e., slowest score in seconds) plus one. PSQI = Pittsburgh Sleep Quality Index; ESS = Epworth Sleepiness Scale; ISI = Insomnia Severity Index; FSS = Fatigue Severity Scale; WASO = wake after sleep onset; HVLT-R = Hopkins Verbal Learning Test-Revised; RCFT-C = Rey Complex Figure Test-Copy; RCFT-D = RCFT-Delayed; ERT-neg Emotion Recognition Task for negative emotions; OTS = One Touch Stocking of Cambridge; TMT-B = Trail Making Test Part B; SDMT = Symbol Digit Modalities Test; TCD = Two Choice Discrimination Task; STAP = Speeded Tapping Task; PTAP = Paced Tapping Task; % = percentage; min = minute. All data are indicated as correlation coefficients and p value. Bold indicates significance p  0.05. 

Supplementary Table 3 
Partial and partial rank correlations between sleep quality, rest-activity patterns, and cognitive variables in the Pre-HD group (without participants on medication) (continued).
	Cognitive measures
	SDMT
	TMT-A (scaled)
	TMT-B (scaled)
	Visual Memory
	TCD
	STAP (scaled)
	PTAP

	PSQI 
	-0.252 (0.284)
	-0.159 (0.491)
	0.058 (0.802)
	0.005 (0.983)
	-0.042 (0.861)
	-0.111 (0.632)
	-0.129 (0.610)

	ESS
	0.156 (0.512)
	0.168 (0.466)
	0.229 (0.318)
	0.237 (0.313)
	0.009 (0.971)
	0.434 (0.049)
	0.086 (0.734)

	ISI
	-0.207 (0.382)
	-0.082 (0.725)
	0.061 (0.793)
	-0.096 (0.687)
	0.185 (0.434)
	0.247 (0.281)
	0.043 (0.866)

	FSS
	-0.493 (0.027)
	-0.462 (0.035)
	-0.072 (0.755)
	-0.329 (0.156)
	-0.253 (0.281)
	0.225 (0.327)
	-0.284 (0.253)

	Total sleep time (min)
	0.198 (0.416)
	0.476 (0.039)
	0.243 (0.316)
	0.157 (0.522)
	-0.082 (0.738)
	-0.253 (0.295)
	0.206 (0.427)

	Sleep onset latency (min)
	-0.193 (0.428)
	-0.232 (0.339)
	-0.129 (0.598)
	-0.077 (0.753)
	-0.247 (0.307)
	0.063 (0.797)
	0.111 (0.673)

	WASO (min)
	-0.354 (0.137)
	-0.195 (0.425)
	-0.316 (0.188)
	-0.437 (0.061)
	0.306 (0.203)
	0.007 (0.977)
	-0.253 (0.326)

	Fragmentation index
	-0.134 (0.584)
	-0.242 (0.319)
	-0.301 (0.211)
	0.300 (0.212)
	-0.227 (0.350)
	-0.053 (0.831)
	-0.173 (0.506)

	Sleep efficiency (%)
	0.371 (0.117)
	0.444 (0.057)
	0.328 (0.170)
	0.333 (0.163)
	-0.227 (0.350)
	-0.223 (0.358)
	0.178 (0.493)

	Inter-daily stability 
	-0.735 (<0.001)
	-0.638 (0.004)
	-0.389 (0.111)
	-0.640 (0.004)
	-0.223 (0.375)
	-0.218 (0.385)
	-0.408 (0.117)

	Intra-daily variability
	0.602 (0.008)
	0.478 (0.045)
	0.376 (0.125)
	0.0507 (0.032)
	0.142 (0.573)
	0.091 (0.720)
	0.492 (0.053)

	Relative amplitude
	0.035 (0.891)
	-0.072 (0.776)
	0.228 (0.364)
	0.211 (0.400)
	-0.324 (0.190)
	-0.261 (0.296)
	-0.035 (0.896)

	Sleep regularity index 
	-0.116 (0.637)
	-0.066 (0.790)
	0.194 (0.427)
	-0.290 (0.229)
	-0.083 (0.736)
	-0.057 (0.815)
	-0.248 (0.337)



Note: To ensure consistency across all test scores, we re-scaled TMT B, OTS, and Speeded Tapping, so that lower scores indicated worse performance. We re-scaled the scores by multiplying them by -1 and then adding a constant value, which was the highest value (i.e., slowest score in seconds) plus one. PSQI = Pittsburgh Sleep Quality Index; ESS = Epworth Sleepiness Scale; ISI = Insomnia Severity Index; FSS = Fatigue Severity Scale; WASO = wake after sleep onset; HVLT-R = Hopkins Verbal Learning Test-Revised; RCFT-C = Rey Complex Figure Test-Copy; RCFT-D = RCFT-Delayed; ERT-neg Emotion Recognition Task for negative emotions; OTS = One Touch Stocking of Cambridge; TMT-B = Trail Making Test Part B; SDMT = Symbol Digit Modalities Test; TCD = Two Choice Discrimination Task; STAP = Speeded Tapping Task; PTAP = Paced Tapping Task; % = percentage; min = minute. All data are indicated as correlation coefficients and p value. Bold indicates significance p  0.05.
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