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Abstract.

Background: Huntington Disease-Like 2 (HDL?2) is a rare autosomal dominant disorder caused by an abnormal CAG/CTG
triplet repeat expansion on chromosome 16q24. The symptoms of progressive decline in motor, cognitive and psychiatric
functioning are similar to those of Huntington’s disease (HD). The psychiatric features of the HDL2 have been poorly
characterized.

Objective: To describe the neuropsychiatric features of HDL2 and compare them with those of HD.

Methods: A blinded cross-sectional design was used to compare the behavioural component of the Unified Huntington’s
Disease Rating Scale (UHDRS) in participants with HDL2 (n=15) and HD (n = 13) with African ancestry.

Results: HDL2 patients presented with psychiatric symptoms involving mood disturbances and behavioural changes that
were not significantly different from those in the HD group. Duration of disease and motor performance correlated (p <0.001)
with the Functional Capacity score and the Independence score of the UHDRS. HD patients reported movement dysfunction
as the first symptom more frequently than HDL2 Patients (p <0.001).

Conclusion: The psychiatric phenotype of HDL?2 is similar to that of HD and linked to motor decline and disease duration.
Psychiatric symptoms seem more severe for HDL?2 patients in the early stages of the disease.
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INTRODUCTION

Huntington Disease-Like 2 (HDL2) is an auto-
somal dominant disorder caused by an abnormal
CAG/CTG expansion mutation. Despite its rarity, it is
considered the Huntington’s disease (HD) phenocopy
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most akin to HD, as they have clinically indistinguish-
able motor, cognitive and psychiatric phenotypes that
progress and culminate in premature death [1].
Phenotypic descriptions of the neurological and
neuropsychological symptoms of HDL?2 are available
[2,3]. However, the psychiatric presentation of HDL.2
has been poorly characterised, despite this being a
core aspect of the clinical presentation of HDL2, and
one which seems to precede the motor symptoms
[4]. There are only 16 publications, which refer to
neuropsychiatric aspects of HDL2. Table 1 compiles
these data, which mostly involve a brief, and often
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Table 1

Summary of the psychiatric description available for case studies on HDL2

Authors

Reports on the psychiatric symptoms

Margolis, O’Hearn [18]
‘Walker, Morgello [19]

Stevanin, Fujigasaki [20]

Unspecified psychiatric symptoms of varying severity (case 1 not formally assessed)
Patient 1: Personality changes, antisocial traits, social withdrawal and apathy.
Patient 3: Social withdrawal

SAL-2289: Frontal behaviour

FDF-571: Behavioural changes

Walker, Rasmussen [7]

Patients 7, 8 & 9: Depression

Patient 7: Aggressive behaviour

Walker, Jankovic [4]
Patient 1: Depression.

Teive, Becker [21]
Bardien, Abrahams [22]
25 years of age

Patient 2: Depression, personality changes

10 year history of unspecified neuropsychiatric symptoms
II1-17: Unspecified neuropsychiatric complaints and behavioural changes reported at

IV-1: Personality changes, aggression, sleep disturbances

Greenstein, Vonsattel [8]

Case 1: Personality changes, paranoia

Case 2: Depression and social withdrawal

Rodrigues, Walker [23]

Case 1 and 4: Depression

Case 2 and 3: Aggressive behaviour

Case 4: Hallucinations
Santos, Wanderley [24]
Schneider, Marshall [10] Case III.1: Apathy

Case II1.6: Impulsivity

Single case: Apathy and changes in personality

Case IV.2: Depression and anxiety

Fischer, Licht [9]*

Single case: Major depression, hopelessness, and personality changes. Lability,

despondency, anxiety, irritability and aggressive behaviour

Paradisi, Ikonomu [11]

Family 1: Aggressive behaviour and sleep disturbances

Family 2: Sleep disturbances and depression

Family 3: Depression

Family 4: Aggressive behaviour

Castilhos, Souza [25] Family 38: Mutism

Family 57: Personality changes

Mariani, Tesson [26]

Vasconcellos, Macédo [27]

Anderson, Ferreira-Correia [2]
groups.

All cases with unspecified psychiatric symptomatology
Unspecified psychiatric disorders
15 HDL2 cases compared to 13 HD patients: impaired functional assessment in both

*Only article dedicated to the neuropsychiatry of HDL2.

vague, mention of psychiatric symptoms as part of
clinical case descriptions that focus on other aspects
of HDL2.

Overall, these reports suggest that HDL2’s phe-
notype includes depression, personality/behavioural
changes, aggressive behaviour, irritability followed
by social withdrawal, apathy and sleep disorders.
In contrast to HD, hallucinations, impulsivity and
anxiety were infrequent and obsessive-compulsive
symptoms have not been reported in HDL2. What
we know of the neuropsychiatry of HDL?2 is limited,
but seems to resemble the behavioural and emotional
presentation of HD. Specifically, the psychiatric
symptoms are insidious and present throughout the
course of both illnesses. In order to improve the
characterization of the neuropsychiatric differences
between HDL2 and HD, we conducted a blinded
cross-sectional study comparing the behavioural and
functional aspects of the UHDRS [5] from a sample
of HDL2 cases and an equivalent sample of HD

participants. The relatively high frequency of HDL2
in South Africa allowed us to ascertain this cohort.

METHODS
Sample recruitment and design

Twenty eight patients with a genetically con-
firmed diagnosis (HDL2 n=15 and HD n=13) were
recruited through the Division of Human Genetics
at the National Health Laboratory Service (NHLS)
and the University of the Witwatersrand and took
part in a research study designed to investigate
the clinical phenotype of HDL2 [2]. The study
used a cross-sectional design where an experi-
enced neurologist (DGA) assessed the participants
using the UHDRS, which is a research tool devel-
oped to monitor HD/HDL2 in terms of disease
progression and assesses four domains of clinical
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performance namely motor function, cognitive func-
tion, functional capacity and behavioural/psychiatric
abnormalities [5]. Clinical interviews with the
patients and an unaffected collateral informant were
used to obtain biographical and medical history. The
age of onset was defined as the age at which the partic-
ipants (and informant) reported their first movement
symptom. The researchers were blind to the specific
diagnosis (HD or HDL2) of the participants. Given
that all HDL2 participants have African ancestry [6],
only patients with an HD phenotype and African were
recruited, to protect the blinding.

Ethical considerations

The study received ethical clearance from the
Human Research Ethics Committee of The Univer-
sity of the Witwatersrand (M140872). An indepen-
dent genetic counsellor provided detailed information
about the study to patients and their families/carers
during individual sessions, where she obtained formal
consent.

Data analyses

SAS version 9.4 for Windows was used to conduct
all analyses, with a 5% significance level. Indepen-
dent samples #-tests compared groups on all continu-
ous variables. Where data did not meet the assump-
tions of this test, the Wilcoxon rank sum test was used.
The Fisher’s exact test compared categorical vari-
ables between groups. Comparisons of UHDRS total
scores between groups were done with a General Lin-
ear Model with the score as the dependent variable,
and disease group, the selected covariate, and their
interaction, as the independent variables. The non-
significant interactions were removed from the model
for parsimony (see Supplementary Tables 1-4).

RESULTS

The two patient groups with HD and HDL2
respectively were not significantly different in terms
of demographics (gender, race, and age), use of
legal psychoactive substances, pharmacological
treatment, and medical history, which included
seizures, myoclonus, head injury with no loss of
consciousness, HIV, hypertension, and psychiatric
hospitalisations) (Tables 2 and 3).

HD and HDL2 were significantly different in two
clinical variables: disease duration and in showing

movement dysfunction as the first symptom (more
prevalent in HD than in HDL2) (Tables 2 and 3).
Although the HD patients had been living with symp-
toms for longer than the HDL2 patients, the clinical
features between the groups were not significantly
different. The remaining clinical variables (repeat
length, age of onset [reported age of first movement
abnormality] and age of diagnosis) were not signif-
icantly different between the HDL2 and HD groups
(Table 2).

The results yielded by the UHDRS Behavioural
Assessment Severity items indicate that patients with
HDL2 presented, at the time of the assessment, with
a variety of neuropsychiatric symptoms that involved
mild to severe presence of sadness, irritability,
anxiety, obsessions, compulsions, low self-esteem,
disruptive/aggressive behaviour, and delusions. Hal-
lucinations were rare and suicidal thoughts were
absent (Table 4). The UHDRS Behavioural Assess-
ment Frequency items revealed that disruptive
behaviours, depression, anxiety, and irritability were
the most frequent symptoms for HDL2 patients.
(Table 5). The scores on the general components of
the UHDRS Functional Assessment (Table 7) indi-
cate that the majority of the HDL2 patients were not
able to perform a full time job. A small group needed
full time assistance with the activities of daily living
but none of the patients had full time care.

No significant differences between HD and HDL2
were found in the specific items of severity and
frequency of the behavioural symptoms (Tables 4
and 5), in any of the UHDRS-FAS (Table 6), and
in the General Assessment items of the UHDRS
(Table 7). Similarly, comparisons between HDL2 and
HD in the psychiatric components of the UHDRS,
namely, Behavioural Assessment Severity Total,
Behavioural Assessment Frequency Total, Indepen-
dence Scale, and Functional Capacity Total, did not
yield significant differences between groups when
controlling for any of the covariates (Supplementary
Tables 1-4).

Significant relationships were observed between
the Functional Capacity score and the UHDRS Motor
Testing Total score covariate (Fig. 1), between the
Functional Capacity score and the duration of disease
covariate (Fig. 2), between the Independence score
and the UHDRS Motor Testing total score covariate
(Fig. 3), and between the Independence score and the
duration of disease covariate (Fig. 4) for both HDL2
and HD. Specifically, these analyses of covariance
estimated a decrease in the Functional Capacity score
of 0.14 units (95% CI 0.09-0.19) for every l-unit
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Table 2
Frequencies and comparisons between HDL2 and HD in all categorical demographic and clinical history variables
Variable Category Overall HD HDL2 p-value for
n % n % n % between-group
28 13 15 test
Demographics
Gender Male 15 54 7 54 8 53 >0.99
Female 13 46 6 46 7 47
Race Black 21 75 9 69 12 80 0.67
Mixed 7 25 4 31 3 20
Legal psychoactive substances
Tobacco 3 11 1 8 2 13 >0.99
Caffeine 22 79 10 77 12 80 >0.99
Alcohol 5 18 4 31 1 7 0.15
Pharmacological treatment
Under pharmacological treatment ~ No 4 14 2 15 2 13 >0.99
Yes 24 86 11 85 13 87
Number of medications 0 4 14 2 15 2 13 >0.99
1 9 32 4 31 5 33
2 or more 15 54 7 54 8 53
Antipsychotic Haloperidol 14 50 8 62 6 40 0.45
Risperidone 1 4 0 0 1 7 >0.99
Amisulpride 1 4 0 0 1 7 >0.99
Clozapine 1 4 0 0 1 7 >0.99
Orphenadrine 1 4 0 0 1 7 >0.99
Number of antipsychotics 0 12 43 5 38 7 47 0.46
1 14 50 8 62 6 40
2 2 7 0 0 2 13
Antidepressant Citalopram 6 21 3 23 3 20 >0.99
Escitalopram 2 7 0 0 2 13 0.48
Fluoxetine 1 4 0 0 1 7 >0.99
Number of antidepressant 0 19 68 10 77 9 60 0.43
1 9 32 3 23 6 40
Diazepines Clonazebam 1 4 0 0 1 7 >0.99
Clonazepam 4 14 1 8 3 20 0.60
Diazepam 1 4 0 0 1 7 >0.99
Oxazepam 1 4 1 8 0 0 0.46
Number of diazepines 0 21 75 11 85 10 67 0.40
1 7 25 2 15 5 33
First symptom
Cognitive 5 18 1 8 4 27 0.33
Movement 19 68 13 100 6 40 0.0008
(phi=0.64)*
Psychiatric 4 14 0 0 4 27 0.10
Other 3 11 1 8 2 13 >0.99
Medical history Seizures 2 7 2 15 0 0 0.21
Myoclonus 3 11 3 23 0 0 0.087
Head injury with LOC 3 11 2 15 1 7 0.58
HIV with no ARVs 1 4 1 8 2 13 >0.99
HIV with ARVs 2 7 1 8 1 7 >0.99
Hypertension 3 11 2 15 1 7 0.58
Psychiatric hospitalisation 6 21 2 15 4 27 0.65
increase in the Motor Testing total and a decrease DISCUSSION

in the same score of 0.7 units (95% CI 0.3-1.0) for
every l-year increase in disease duration. Moreover,
the Independence score was estimated to decrease
by 0.86 units (95% CI 0.66—1.06) for every 1-unit
increase in the Motor Testing total and to decrease by
4.3 units (95% CI 2.8-5.8) for every 1-year increase
in disease duration.

The neuropsychiatric presentation of the HDL2
cohort studied is varied in terms of type and severity
of symptoms. Nevertheless, our findings suggest that
the most common and frequently experienced symp-
toms (mild to severe) by the HDL2 patients include
sadness (82%), anxiety (27%) and irritability (13%).
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Table 3
Frequencies and comparisons between HDL2 and HD in all continuos demographic and clinical variables
Variable Group n  Mean Std Dev Median Interquartile Minimum Maximum p-value for
range between-group
test
Age at time of study (y) Overall 28 47.1 11.9 48 37 56 25 68
HD 13 468 13.2 47 35 58 32 68 0.90
HDL2 15 473 11.0 48 40 55 25 66
Abnormal repeat length Overall 28 46.2 4.1 46 43 49 40 60
HD 13 450 33 46 42 47 40 49 0.19
HDL2 15 472 4.6 46 44 50 43 60
Duration of disease (y) Overall 28 6.5 39 6 4 8 1 18
HD 13 82 4.1 7 6 8 4 18 0.029
(r=0.43)*
HDL2 15 5.1 3.1 4 3 7 1 11
Age at onset (y) Overall 28 40.2 11.2 41 30 50 23 60
HD 13 386 12.2 40 28 43 23 60 0.47
HDL2 15 415 10.5 41 31 50 23 58
Age at diagnosis (y) Overall 28 45.1 11.6 46 35 53 25 67
HD 13 446 13.0 45 34 50 30 67 0.68
HDL2 15 456 10.7 47 38 54 25 66
Motor testing total Overall 28 46.1 20.4 40 33 60 10 90
HD 13 487 229 48 27 64 10 90 0.53
HDL2 15 438 18.5 36 33 52 20 85
UHDRS Behavioural Overall 28 10.0 6.8 9 5 13 1 34
Assessment Severity HD 13 122 8.3 9 5 15 4 34 0.23
total HDL2 15 8.1 4.8 9 2 11 1 17
UHDRS Behavioural Overall 28 9.1 6.1 8 6 11 1 31
Assessment Frequency HD 13 111 7.4 8 6 14 2 31 0.24
total HDL2 15 73 42 8 3 10 1 17
Independence scale score ~ Overall 28  70.7 20.2 70 60 90 20 100
HD 13 70.0 23.1 70 60 90 20 100 0.83
HDL2 15 713 18.1 70 60 90 30 100
Functional capacity total Overall 28 5.8 3.8 6 3 9 1 13
HD 13 5.6 4.0 5 2 7 1 13 0.75
HDL2 15 59 3.7 6 3 9 1 13

It is challenging to make comparisons with the
existing HDL2 literature given not only its scarcity,
but also the brief and sometimes non-systematic
description of the emotional and behavioural changes
of the HDL2 patients. Nevertheless, similar to our
findings, depression appears to be prominent [4,
7-11], whereas, and in contrast to our results, anxiety
was only noted in two cases [9, 10] and irritability
in one [9].

In congruence with our results, no suicidal ideation
or planning has been reported in the literature for
HDL2. This was unexpected considering that HD is
a disease with an increased risk for suicidal ideation
compared to the general population [12] and that sui-
cide is considered a public health problem in South
Africa [13]. Given the importance of this variable
and its therapeutic implications, future studies should
explore suicidal risk in HDL2 while considering
country-specific moderators [13, 14].

No specific significant differences between the
neuropsychiatry of HD and HDL2 as assessed by
the behavioural components of the UHDRS were
observed, supporting the idea that the phenotypes of
these diseases are clinically indistinguishable [1]. For
both, disease duration and the UHDRS Motor Test-
ing Total Score have a significant relationship with
the Functional Capacity and Independence scores, as
might be expected [5]. One of the limitation of this
study was that we did not use the Problem Behaviour
Assessment for Huntington’s Disease (PBA-HD),
which is a reliable tool specifically designed to mea-
sure psychiatric symptoms in HD [15]. Future studies
should consider the incorporation of the PBA-HD to
track the presence and severity of neuropsychiatric
symptoms in HDL2.

An important finding is that motor symptoms
were identified as the first sign of the disease
significantly more for HD than HDL2 (100% vs
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Table 4
Frequencies and comparisons between HDL2 and HD in all categorical variables in the UHDRS
Variable Category Overall HD HDL2 p-value for
n % n % n % between-group
28 13 15 test
Sad/mood absent 5 18 1 8 4 27 0.47
slight/mild 14 50 7 54 7 47
moderate/severe 9 32 5 38 4 27
Low self-esteem/guilt absent 11 39 3 23 8 53 0.20
slight/mild 13 46 7 54 6 40
moderate/severe 4 14 3 23 1 7
Anxiety absent 13 46 8 62 5 33 0.27
slight/mild 8 29 2 15 6 40
moderate/severe 7 25 3 23 4 27
Suicidal thoughts absent 26 93 11 85 15 100 0.21
slight/mild 1 4 1 8 0 0
moderate/severe 1 4 1 8 0 0
Disruptive/aggressive absent 14 50 5 38 9 60 0.49
behaviour slight/mild 8 29 5 38 3 20
moderate/severe 6 21 3 23 3 20
Irritable behaviour absent 6 21 2 15 4 27 0.22
slight/mild 14 50 5 38 9 60
moderate/severe 8 29 6 46 2 13
Obsessions absent 12 43 5 38 7 47 0.33
slight/mild 11 39 4 31 7 47
moderate/severe 5 18 4 31 1 7
Compulsions absent 14 50 7 54 7 47 0.21
slight/mild 12 43 4 31 8 53
moderate/severe 2 7 2 15 0 0
Delusions absent 18 64 8 62 10 67 0.84
slight/mild 9 32 4 31 5 33
moderate/severe 1 4 1 8 0 0
Hallucinations absent 24 86 11 85 13 87 0.78
slight/mild 3 11 2 15 1 7
moderate/severe 1 4 0 0 1 7

40%, respectively). This suggests that, despite the
similarities in terms of the psychiatric phenotype
in this cohort of patients, the HDL2 group reported
non-motor symptoms as the first sign of the disease
more frequently. Although this is a retrospective
and subjective assessment, it could indicate that
psychiatric and cognitive issues possibly precede the
motor symptoms in HDL2 as has been previously
suggested [4]. This hypothesis should be tested by
conducting longitudinal studies that incorporate the
assessment of non-motor symptoms from individuals
in the premanifest stages of HDL2.

Moreover, our results show that despite the fact that
all the patients in the HD group reported an earlier age
of onset, HDL2 patients sought molecular diagnosis
three years earlier than the HD group. This would
suggest that although HDL2 patients report a later
onset than the HD patients, they seek help earlier and
get a molecular diagnosis earlier [16], suggesting an
increased severity and more rapid progression. Previ-
ous reports on our cohort [2] indicate that both HDL2
and HD have an almost identical linear correlation

between age of onset and repeat length, but despite
this, HDL2 patients request medical attention earlier
which elicits the diagnostic testing. This presentation
of HDL2 cases earlier in the disease course compared
to HD patients has been previously reported [16].
When these results are considered together, it
can be hypothesised that the psychiatric presenta-
tion in HDL2 maybe more disruptive for patients
at the initial stages of the disease manifestation,
which brings patients and their families to the health
practitioner earlier. This would accentuate the impor-
tance of understanding the neuropsychiatry of HDL2,
especially in the prodromal stages, as well as the
importance of psychiatric and psychological care of
patients at risk. It is also possible that the progres-
sion of HDL2 is faster, and therefore there is a shorter
period between perceived onset and time of diagnosis.
This hypothesis is supported by the imaging studies
that show greater volume loss in HDL2 cases com-
pared to HD cases, specifically in the thalamus [17];
as well as the phenotype studies that revealed a trend
for the motor symptoms in HDL2 to be more severe
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Table 5
UHDRS Behavioural Assessment Frequency items
Variable Category Overall HD HDL2 p-value for
n % % n % between-group
28 13 15 test

Sad/mood almost never 5 18 1 8 4 27 0.38
seldom/sometimes 17 61 8 62 9 60
frequently/almost always 6 21 4 31 2 13

Low self-esteem/guilt almost never 13 46 4 31 9 60 0.27
seldom/sometimes 11 39 6 46 5 33
frequently/almost always 4 14 3 23 1 7

Anxiety almost never 14 50 8 62 6 40 0.40
seldom/sometimes 10 36 3 23 7 47
frequently/almost always 4 14 2 15 2 13

Suicidal thoughts almost never 26 93 11 85 15 100 0.21
seldom/sometimes 0 0 0 0 0 0
frequently/almost always 2 7 2 15 0 0

Disruptive/aggressive behaviour almost never 14 50 5 38 9 60 0.49
seldom/sometimes 8 29 5 38 3 20
frequently/almost always 6 21 3 23 3 20

Irritable behaviour almost never 7 25 2 15 5 33 0.29
seldom/sometimes 14 50 6 46 8 53
frequently/almost always 7 25 5 38 2 13

Obsessions almost never 11 39 5 38 6 40 0.22
seldom/sometimes 12 43 4 31 8 53
frequently/almost always 5 18 4 31 1 7

Compulsions almost never 14 50 7 54 7 47 0.22
seldom/sometimes 12 43 4 31 8 53
frequently/almost always 2 7 2 15 0 0

Delusions almost never 18 64 8 62 10 67 0.84
seldom/sometimes 9 32 4 31 5 33
frequently/almost always 1 4 1 8 0 0

Hallucinations almost never 24 86 11 85 13 87 >0.99
seldom/sometimes 4 14 2 15 2 13
frequently/almost always 0 0 0 0 0 0

compared to HD [2]. Thus, longitudinal studies in
HDL?2 that pay careful attention to the psychiatric
symptoms, along with the motor and cognitive ones,
are necessary, as the rate of progression may be
an important difference between otherwise clinically
similar diseases. Better characterisation of the early
psychiatric manifestations in HDL2 is needed. The
presence of psychiatric symptoms in the absence of
a movement disorder may delay the diagnosis and
therapeutic management of HDL2.

Important limitations of this study involve the lack
of controls for medical and psychiatric history. We
included participants with neurological and immuno-
logical conditions (such as traumatic brain injury,
epilepsy and HIV) that are linked to psychiatric
symptomatology, which may reduce the potential for
generalisation of our findings.

Conclusions

The neuropsychiatric presentation of the patients
with HDL2 in this study was varied, although

sadness, irritability and anxiety seem to be the
most prominent symptoms. The Functional Capacity
scores and the Independence scores of the UHDRS
were significantly correlated to the Motor Testing
Total score and duration of disease. No significant
differences in the neuropsychiatric presentation (as
assessed by the UHDRS) of HDL2 and HD were
found. Significant differences in disease duration and
movement as the first symptom between HDL2 and
HD may potentially be interpreted as the psychiatric
symptoms being more severe for HDL2 in the prodro-
mal stages. Shorter times between the reported onset
and molecular diagnosis in HDL2, when compared
to HD, may be indicative of a more rapid progression
rate for HDL2. Longitudinal studies are necessary to
understand HDL2 better in itself and in relation to
HD.
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Table 6
UHDRS Functional Assessment Specific Tasks
Variable Overall HD HDL2 p-value for
n % n % n % between-group
28 13 15 test
Does the investigator believe the subject is confused? 9 32 3 23 6 40 0.43
Does the investigator believe the subject is demented? 16 57 6 46 10 67 0.45
Does the investigator believe the subject is depressed? 7 25 2 15 5 33 0.40
Does the subject require pharmacotherapy for depression? 7 25 2 15 5 33 0.40
Could subject engage in gainful employment in his/her 3 11 3 23 0 0 0.087
accustomed work?
Could subject engage in any kind of gainful employment? 4 14 3 23 1 7 0.31
Could subject engage in any kind of volunteer or non-gainful 7 25 3 23 4 27 >0.99
work?
Could subject manage his/her finances (monthly) without any 6 21 3 23 3 20 >0.99
help?
Could subject shop for groceries without help? 13 46 5 38 8 53 0.48
Could subject handle money as a purchaser in a simple cash 14 50 7 54 7 47 >0.99
(store) transaction?
Could subject supervise children without help? 8 29 3 23 5 33 0.69
Could subject operate an automobile safely and independently? 3 11 2 15 1 7 0.58
Could subject do his/her own housework without help? 12 43 5 38 7 47 0.72
Could subject do his/her own laundry (wash/dry) without help? 13 46 5 38 8 53 0.48
Could subject prepare his/her own meals without help? 13 46 5 38 8 53 0.48
Could subject use the telephone without help? 15 54 8 62 7 47 0.48
Could subject take his/her own medications without help? 16 57 9 69 7 47 0.28
Could subject feed himself/herself without help? 23 82 11 85 12 80 >0.99
Could subject dress himself/herself without help? 22 79 11 85 11 73 0.65
Could subject bathe himself/herself without help? 20 71 9 69 11 73 >0.99
Could subject use public transportation to get places without 11 39 5 38 6 40 >0.99
help?
Could subject walk to places in his/her neighbourhood without 15 54 6 46 9 60 0.71
help?
Could subject walk without falling? 22 79 9 69 13 87 0.37
Could subject walk without help? 23 82 10 77 13 87 0.64
Could subject comb hair without help? 21 75 9 69 12 80 0.67
Could subject transfer between chairs without help? 25 89 12 92 13 87 >0.99
Could subject get in and out of bed without help? 24 86 11 85 13 87 >0.99
Could subject use toilet/commode without help? 23 82 11 85 12 80 >0.99
Could subject’s care still be provided at home? 25 89 12 92 13 87 >0.99
Table 7
UHDRS Functional Assessment General
Variable Category Overall HD HDL2 p-value for
n % n % n % between-group
28 13 15 test
Occupation unable 17 61 9 69 8 53 0.57
marginal work only 7 25 2 15 5 33
reduced capacity for usual job 4 14 2 15 2 13
Domestic chores unable 8 29 4 31 4 27 >0.99
impaired 11 39 5 38 6 40
normal 9 32 4 31 5 33
Activities of Daily Living total care 3 11 1 8 2 13 0.87
gross tasks only 9 32 5 38 4 27
minimal impairment/normal 16 57 7 54 9 60
Care level full time 0 0 0 0 0 0 >0.99
home/chronic care 12 43 6 46 6 40
home/normal 16 57 7 54 9 60
Finances unable 14 50 7 54 7 47 0.29
major assistance 4 14 3 23 1 7
minor assistance 10 36 3 23 7 47
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