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Abstract
Background  Huntington’s disease (HD) is a genetic, neurodegenerative disease. Due to the progressive nature of HD and the 
absence of a cure, (health-related) quality of life ((HR)QoL) is an important topic. Several studies have investigated (HR)QoL 
in HD, yet a clear synthesis of the existing literature is lacking to date. We performed a systematic review on self-reported 
(HR)QoL, and factors and intervention effects associated with (HR)QoL in premanifest and manifest HD gene expansion 
carriers (pHDGECs and mHDGECs, respectively).
Methods  PubMed, EMBASE, Web of Science, and PsycINFO were searched systematically from September 17th, 2021, up 
to August 11th, 2022. Methodological and conceptual quality of the included studies was assessed with two appraisal tools.
Results  30 out of 70 eligible articles were included. mHDGECs experienced lower (HR)QoL compared to pHDGECs and 
controls, whereas mixed findings were reported when compared to other neurological diseases. Several factors were asso-
ciated with (HR)QoL that might contribute to lower (HR)QoL in mHDGECs, including depressive symptoms, physical 
and psychological symptoms, lower functional capacity, lower support, and unmet needs. Multidisciplinary rehabilitation 
programs and a respiratory muscle training were beneficial for (HR)QoL in mHDGECs.
Discussion  (HR)QoL is experienced differently across the course of the disease. Although (HR)QoL is key for understand-
ing the impact of HD and the effect of symptomatic treatment, there is a need to improve the methodological and concep-
tual shortcomings that were found in most studies, especially regarding the conceptual clarity when reporting on QoL and 
HRQoL. Suggestions for strengthening these shortcomings are provided in this review.

Keywords  Huntington’s disease · Quality of life · Health-related quality of life · Patient-reported outcome measures · 
Systematic review
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QoL	� Quality of life
HRQoL	� Health-related quality of life
WHO	� World Health Organization
HDGECs	� HD gene expansion carriers
MMAT	� Mixed-methods appraisal tool
mHDGECs	� Manifest HD gene expansion carriers
pHDGECs	� Premanifest HD gene expansion carriers
VAS	� Visual analogue scale
PD	� Parkinson’s disease

Introduction

Huntington’s disease (HD) is a rare, autosomal dominant 
neurodegenerative disease, affecting an estimated 10–14 
individuals per 100,000 within the Western population [1–3]. 
HD is caused by a cytosine–adenine–guanine (CAG) repeat 
expansion in the Huntingtin (HTT) gene [2, 3]. Individuals 
with > 39 CAG repeats will develop HD at some point dur-
ing their lives. Offspring of an HD affected parent has a 50% 
chance of inheriting the gene expansion [3]. The clinical pic-
ture of HD is characterized by progressive motor, cognitive 
and neuropsychiatric symptoms. The disease course consists 
of various stages, including the premanifest phase (i.e., pre-
symptomatic and prodromal phase) [2, 4, 5] in which modest 
symptoms can appear up to 10–15 years prior to the onset of 
characteristic motor symptoms in the manifest phase [2–6]. 
After motor symptom onset, which usually occurs between 
30 and 50 years of age [1, 6], life expectancy ranges between 
15 and 20 years [2]. Due to the absence of a cure, the gradual 
progression of the disease and the increasing need for care, 
treatment is mainly focused on the management of symptoms.

To date, the physical consequences of HD have been well 
described [1, 3, 6], shifting the focus towards assessment of 
more patient-centered outcomes including the impact of the 
disease on quality of life (QoL) [2, 3, 7, 8]. The QoL litera-
ture consists of different concepts related to QoL, including 
health status and health-related QoL (HRQoL), yet their 
operational definitions remain debatable [9, 10] and further 
clarification on the concepts used is desired when reporting 
QoL-related findings.

Health status refers to an individual’s functioning on 
physical, mental and social aspects of life [11, 12] and can 
be reported by the individual as well as by others. QoL goes 
beyond a mere description and includes a subjective per-
ception and evaluation of an individual’s functioning on 
these domains [10]. The World Health Organization (WHO) 
defines QoL as follows: “individuals’ perception of their 
position in life in the context of the culture and value sys-
tems in which they live and in relation to their goals, expec-
tations, standards and concerns” [11] (p. 1405). The concept 
of QoL, therefore, extends to more dimensions, including 
the spiritual, material, financial, environmental, and cultural 

dimensions [11], and focuses on a more holistic perspec-
tive compared to health status and HRQoL. HRQoL is not 
well defined in the literature and often shows considerable 
overlap with the definitions of QoL and/or health status [9]. 
HRQoL can be considered a more restrictive definition of 
QoL in which only health-related factors are evaluated and 
other non-health-related factors are excluded (e.g., culture, 
housing, and finances) [10].

Despite the differences between these QoL-related con-
cepts and the lack of clear definitions, there is a variety of 
instruments available that measure QoL-related concepts, 
including generic and disease-specific assessments ranging 
from single item measures to full scales. A commissioned 
review has been undertaken to enrich our understanding of 
different questionnaires used to assess HRQoL in HD gene 
expansion carriers (HDGECs) [13]. Although the authors 
of this review provided a comprehensive overview on the 
use and properties of 14 patient-centered questionnaires 
for HRQoL assessment in HD, they did not focus on the 
outcomes of the questionnaires, i.e., how HRQoL was actu-
ally evaluated by HDGECs themselves. The focus on self-
perceived (HR)QoL is especially important in HD given the 
serious consequences of HD and the lifelong influence of the 
disease on the affected individual. Over the past years, sev-
eral studies examined the (HR)QoL of HDGECs, as well as 
factors associated with (HR)QoL. However, there is a lack of 
literature that summarizes these findings to date. A synthesis 
of available research can help to better understand (HR)QoL 
over the course of the disease and can provide directions for 
treatment and future research.

The aim of this study was to systematically review the 
current knowledge on the self-reported perceptions of (HR)
QoL in both premanifest and manifest HDGECs. In addition, 
we aimed to identify factors associated with and potential 
intervention effects for (HR)QoL in these groups.

Methods

Search strategy and procedure

The search strategy was built collectively with an information 
specialist of the library service of Leiden University Medi-
cal Center in the Netherlands. A systematic literature search 
was performed in PubMed, EMBASE, Web of Science, and 
PsycINFO from September 17th, 2021, up to August 11th, 
2022. The search string included the key term “Huntington’s 
Disease” (including related terms “Huntington”, “Hunting-
ton’s”, and “Huntingtons”) in combination with the key term 
“Quality of Life” (including related terms “QoL”, “HRQoL”, 
and “Life Quality”). See Supplementary materials S1 for the 
full search string along with its adaptations to each database. 



2418	 Journal of Neurology (2023) 270:2416–2437

1 3

Cross-references of relevant retrieved articles were checked 
to identify any potential additional articles.

Articles were independently screened on title and abstract 
by the first (PL) and second author (WF). Eligible articles, 
as well as articles of which eligibility was unclear, were 
obtained in full text and reviewed independently by the same 
authors (PL and WF). Any disagreements about the eligibil-
ity of full-text articles were resolved in consultation with the 
third (AH) and last author (EM) by consensus through dis-
cussion. Full-text analysis and data extraction was performed 
by the first author (PL) and checked and complemented, 
when necessary, by the second author (WF). The follow-
ing data were extracted per study: authors, publication year, 
database of extraction, design and aim, country, measured 
construct, method of QoL assessment, HD subsample, num-
ber of participants per sample, age and sex of participants, 
inclusion criteria, other included samples, other outcome 

measures, main findings regarding (HR)QoL, and strengths 
and limitations.

This review was conducted in accordance with the 
PRISMA guidelines to ensure transparency in performing 
and the reporting of the review [14]. A flow diagram of the 
article selection process, conforming to the PRISMA guide-
lines, is depicted in Fig. 1.

Eligibility criteria

Articles that met the following criteria were included 
in this systematic review: (1) the primary objective was 
to describe or evaluate self-reported (HR)QoL and/or 
its associated factors in HDGECs; (2) the study sam-
ple exclusively involved or included an identifiable and 
separately analyzed subsample of genetically and/or 
clinically confirmed (i.e., premanifest and/or manifest) 
HDGECs; (3) (HR)QoL was measured quantitatively and/
or qualitatively; (4) in case of intervention studies, (HR)

Fig. 1   Flow diagram of article selection process
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QoL needed to be the primary or main outcome measure; 
(5) the article was peer-reviewed and written in English, 
Dutch or German. To provide a full synthesis of (HR)
QoL research in HD, we included all articles that aimed 
to capture QoL and/or HRQoL regardless of definition 
or assessment method used. There was no restriction on 
publication dates.

Articles were excluded from this review if (1) they 
involved persons at risk of or tested negative for HD; (2) 
they assessed health status; (3) they focused on the devel-
opment and/or validation of questionnaires; (4) they were 
case reports or not originally published empirical research 
articles; (5) the full text was unavailable.

Methodological quality assessment

The methodological quality of the included studies was 
assessed using the mixed-methods appraisal tool (MMAT) 
(version 2018) designed for reviews that include quali-
tative, quantitative and mixed-methods studies [15]. We 
also evaluated the conceptual and methodological clarity 
of the included articles with a critical appraisal tool for 
reviewing the quality of QoL studies developed by Gill 
and Feinstein [16] and further refined by Moons et al. 
[17].

For the MMAT [15], each article was appraised accord-
ing to the five criteria of the corresponding study category 
(i.e., qualitative, quantitative randomized-controlled trial, 
quantitative non-randomized, quantitative descriptive, and 
mixed-methods). Rating options included ‘yes’, ‘no’ or 
‘can’t tell’, with the latter option applying to articles that 
did not report appropriate or clear information in order to 
answer ‘yes’ or ‘no’. For interpretative purposes and the 
computation of an overall score, ‘can’t tell’ was consid-
ered as a ‘no’. Item 3.5 ‘Intervention is administered (or 
exposure occurred) as intended’ was substituted with item 
4.5 ‘Statistical analysis is appropriate to address the aim’. 
Item 4.5 was considered more appropriate for the quanti-
tative non-randomized studies included in this review as 
the majority of these studies were non-intervention stud-
ies and the exposure status of participants (i.e., carrying 
the HD gene expansion) was fixed. Regarding the tool for 
reviewing QoL studies [16, 17], each article was appraised 
on ten criteria with the rating options: ‘yes’, ‘no’, or ‘not 
applicable’. As we include both QoL and HRQoL studies, 
we applied the criteria for QoL studies to the included 
HRQoL studies as well.

The included articles were independently appraised on 
the criteria lists of both tools by the first (PL) and second 
(WF) author. Any disagreements were resolved by con-
sensus through discussion. An overall quality score was 
computed by dividing the sum of the items that an article 

met by the number of items for which the article was eli-
gible to be appraised. The score was then multiplied by 
100, resulting in an overall quality score ranging from 0% 
(none of the criteria met) to 100% (all of the criteria met) 
(see Table 1).

Results

The literature search identified 1255 unique records, of 
which 30 studies met the inclusion criteria for this review 
(see Fig. 1). The main findings of this review are displayed 
in Fig. 2.

Methodological quality of included studies

The methodological quality of the included studies, as 
appraised with the MMAT [15], ranged from 20% (n = 1) 
to 100% (n = 6) (see Table 1). Most of the included stud-
ies involved quantitative research (n = 25), of which the 
majority (n = 15) scored ≤ 60%. The most frequent short-
comings across these studies were unclear information 
about the representativeness of the study sample (n = 13) 
and not accounting for confounders in the design and anal-
ysis (n = 13). The other remaining articles (n = 5) were 
defined by a qualitative design, with quality scores of 60% 
(n = 2) and ≥ 80% (n = 3). Limitations across these studies 
consisted of a lack of coherence between data sources, 
collection, analysis, and interpretation (n = 3) and insuf-
ficient interpretation of results based on the data (n = 2). 
No mixed-methods studies were performed.

Appraisal scores for the conceptual and methodologi-
cal clarity [16, 17] of the included articles ranged from 
0% (n = 3) to 100% (n = 1) (see Table 1). The majority of 
studies (n = 25) scored ≤ 25%, whereas only three studies 
scored ≥ 50%. When looking at the specific items, authors 
conceptually defined (HR)QoL in only 6 out of 30 articles 
and an explicit differentiation between QoL and HRQoL 
was given in only 2 out of 30 articles. 20 out of 25 stud-
ies with a quantitative design included a composite score 
for (HR)QoL and in 8 out of 25 studies participants rated 
their overall (HR)QoL on a single item measure. How-
ever, in only three studies the authors stated the (HR)QoL 
domains they considered important to measure, whereas 
four studies gave valid reasons for selecting the (HR)QoL 
instrument(s) of choice. In none of the included studies, 
participants could supplement items or indicate the per-
sonal importance of items. For the qualitative studies, 
these criteria were not applicable. All papers irrespective 
of methodological quality as appraised with both tools 
were included in this review. See Tables S2 and S3 in the 
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Fig. 2   Main findings on (HR)QoL and its uniquely associated factors and intervention effects in HDGECs. Uniquely associated factors were only 
included in this figure if the majority of the studies examining that factor found a significant effect

Supplementary materials for a detailed overview of the 
compliance per item per study for both tools.

Although not covered in these appraisal tools, yet 
equally important, is the (lack of) correspondence between 
the intended construct and assessment method used. Of 
the 25 studies that quantitatively investigated (HR)QoL, 
7 studies aimed to measure QoL but actually used a 
HRQoL questionnaire [18–24], whereas 2 studies aimed 
at measuring HRQoL and included a QoL questionnaire 
in addition to HRQoL questionnaires [25, 26]. Two studies 
interchangeably used the terms QoL/HRQoL throughout 
the abstract and introduction [27, 28]. For interpretative 
purposes, findings were categorized as reporting either on 
QoL and/or HRQoL according to the initial labeling of 
the used instrument. In case of qualitative studies, findings 
were grouped according to the intended construct in the 
study’s initial aim as these studies focused on (HR)QoL 
perceptions/experiences rather than quantifying a specific 
construct.

Moreover, studies were categorized according to their 
initial aim into: (HR)QoL evaluation studies, studies inves-
tigating associated factors of (HR)QoL, and/or intervention 
studies (see Table 1). Some studies reported additional find-
ings that did not correspond with the study’s initial aim; 

these findings have been included when relevant. In addition, 
as some studies lacked a clear description of the included 
HD sample, HDGECs were categorized as either premani-
fest (i.e., pre-symptomatic and prodromal) or manifest (i.e., 
onset of clinical motor symptoms) based on the available 
reported information (such as disease onset/duration in case 
of mHDGECs). In some studies, a small minority of partici-
pants were not able to self-report their HRQoL and, there-
fore, assistance of an informant [29] or a proxy report was 
needed [24, 30, 31]. In two of these studies, removing these 
participants from the analysis did not change the findings 
[30, 31], whereas in the other two studies, it was unclear how 
the authors dealt with this [24, 29].

Characteristics of included studies

All study characteristics are presented in Table  1. We 
included 11 (HR)QoL evaluation studies, 11 studies inves-
tigating associated factors of (HR)QoL, 3 studies that com-
bined both evaluation and associated factors of (HR)QoL, 
and 5 intervention studies.

The majority of the studies were conducted in Europe 
(n = 13), followed by the USA (n = 8), the UK (n = 5), Aus-
tralia (n = 3), and one study was carried out multinationally 
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(not further specified). Recruited sample sizes of all included 
studies ranged from 9 to 1166 participants. Moreover, 
the majority of the studies included a sample of manifest 
HDGECs (mHDGECs) (n = 20), followed by studies among 
both premanifest (pHDGECs) and mHDGECs (n = 7). Only 
one study included a sample of solely pHDGECs [32] and 
for two studies the included sample was not clearly described 
or easily extractable from the text (i.e., ‘HD-gene positive 
individuals’ [33] and ‘HD patients’ [34]). Mean age of par-
ticipants included across studies ranged from 38 to 59 years.

With regard to the 25 quantitative studies, (HR)QoL was 
assessed using either a generic and/or a disease-specific 
questionnaire (n = 23), or a single item rating of QoL (n = 2). 
In total, 11 different generic (HR)QoL questionnaires were 
used across the studies, of which the SF-36 was most com-
monly used (n = 9), followed by the EQ-5D [Visual Ana-
logue Scale (VAS)] (n = 8). Only two studies included a 
disease-specific questionnaire (i.e., H-QoL-I, HDQLIFE) 
[25, 35]. In the five qualitative studies, (HR)QoL was 
explored via individual (un)structured interviews (n = 3) or 
focus groups (n = 2). Interviews were audio-recorded and 
transcribed in the majority of these studies [32, 33, 36, 37] 
and data were analyzed using thematic qualitative analysis 
[32, 33, 38], an expansion of both grounded theory and the 
multidimensional HRQoL theoretical framework developed 
by the WHO [36], or a combination of both thematic content 
analysis, grounded theory and matrix analysis [37].

Quality of life

In HDGECs

Four studies assessed QoL in HDGECs only, without a con-
trol group. Three of these studies assessed QoL qualitatively 
[32, 33, 38], whereas the fourth study included a quantitative 
assessment over time [39].

All three qualitative studies differed in the level of detail 
in their reporting. In one study [33], HD-gene-positive 
individuals (not further defined, n = 21) indicated that their 
QoL was good, yet no other detailed findings for the HD 
subsample were reported [33]. In another study [32], fre-
quently discussed QoL themes among a small group (n = 9) 
of pHDGECs were interpersonal relationships (31%) and 
coping with the HD gene mutation (27%). Other discussed 
themes included (witnessing) HD manifestations in others 
(10%), employment (6%), and spirituality (2%). pHDGECs 
talked both positively and negatively about interpersonal 
relationships, employment and coping with HD. The topic 
of spirituality was mostly discussed in positive terms, as 
opposed to the mainly negative statements used when dis-
cussing HD in others. Moreover, participants related their 

QoL to the present and talked about the present more posi-
tively than negatively. The past and the future were dis-
cussed in more negative terms, including statements refer-
ring to decisions about genetic testing, the initial response 
to a positive test result, and concerns about maintaining 
future employment [32]. The third study included a more 
detailed description of perceived QoL among mHDGECs 
admitted to an in-patient unit for advanced HD (n = 36) 
[38]. mHDGECs acknowledged that aspects of their iden-
tity might change with the progression of disease (e.g., 
roles in the family or at work) and that living with HD and 
its symptoms has implicated their well-being. Moreover, 
difficulty was experienced in dealing with loss of control, 
increased dependence, altered behavior, progression of the 
disease, and uncertainty [38]. mHDGECs emphasized the 
importance of maintaining their personal values and the 
unconditional acceptance of nurses regardless of changes 
in their behavior due to the progression of the disease. 
Preservation of identity and autonomy, meaningful and 
respectful relationships with nurses and their support in 
self-management in daily life were considered important 
for perceived QoL of mHDGECs, as were certain quali-
fications of nurses such as understanding, flexibility and 
patience [38].

One longitudinal study that quantitatively investigated 
QoL in 22 mHDGECs over time found no significant 
decrease in QoL between baseline and 6-month follow-up 
[39]. At follow-up, however, mHDGECs perceived their 
QoL at baseline as being worse than was actually the case at 
that time, suggesting a response shift [39].

Statistical comparison between HDGEC subgroups

One study compared QoL between different subgroups of 
HDGECs and showed that mHDGECs (n = 31) reported sig-
nificantly lower QoL than pHDGECs (n = 37) [40].

Statistical comparison with other neurological diseases 
and controls

In total, three studies compared the QoL of HDGECs with 
that of other patient groups or controls [26, 40, 41]. One 
study found significant differences in QoL between differ-
ent groups of neurological diseases [i.e., Parkinson’s disease 
(PD) (n = 143), motor neuron disease (n = 120), multiple 
sclerosis (n = 112), and mHDGECs (n = 48)]. Compared to 
all other groups, mHDGECs reported significantly lower 
scores on the QoL domains of psychological functioning 
and social relationships. For the physical functioning and 
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environment domain, mHDGECs did not significantly differ 
from the other groups [41].

Two studies compared QoL of HDGECs with a sample 
of controls (i.e., healthy controls (n = 95) and persons at-
risk (n = 65) [40], and gene-negative siblings (n = 36) and 
partners (n = 84) [26]). Both studies found that compared 
with controls, mHDGECs reported significantly lower 
QoL (n = 31 [40], n = 117 [26]) (see Table S4 in the Sup-
plementary materials). No significant differences between 
pHDGECs (n = 118, n = 37, respectively) and controls with 
regard to QoL were found in both the studies [26, 40].

Health‑related quality of life

In HDGECs

Eight studies evaluated HRQoL in HDGECs only, without 
including a control group. Six of these studies assessed 
HRQoL quantitatively [21–23, 29, 31, 35], whereas two 
studies explored HRQoL qualitatively with focus groups 
[36, 37]. No qualitative studies with individual interviews 
were performed.

Moderate levels of HRQoL were reported by pHDGECs 
(n = 54)  [21] and a combined sample of pHDGECs and 
mHDGECs (n = 9, n = 23, respectively [23]), whereas low 
to moderate levels were reported among mHDGECs (n = 15, 
n = 84, n = 55, respectively [21, 31, 35]). Moreover, several 
studies found that the HRQoL domains of self-care ability, 
performance of usual activities, and levels of anxiety/depres-
sion were reported to be mostly affected among mHDGECs 
(n = 53, n = 55, respectively [29, 35]) and a combined sam-
ple of pHDGECs and mHDGECs (n = 9, n = 23, respectively 
[23]). In addition, the majority of these groups reported to 
have some problems with the HRQoL domains of mobil-
ity and/or anxiety and depression, followed by pain and 
discomfort, usual activities, and self-care (see Table S4 in 
the Supplementary materials for percentages) [23, 29, 35]. 
HRQoL among mHDGECs tended to decline with increas-
ing disease severity or across disease stages [22, 31, 35], 
with scores stabilizing in stage IV and V [31]. In the latter 
study, mHDGECs in advanced disease stages (IV and V) 
reported the lowest HRQoL, whereas mHDGECs in stage III 
showed the most wide-ranging health profile ranging from 
reporting no problems to major problems for the majority of 
HRQoL domains [31].

One study also included a disease-specific HRQoL ques-
tionnaire and found that mHDGECs (n = 55) reported lowest 
scores for the motor domain, followed by the psychology 
domain [35]. Responses on individual items indicated that 
participants felt helpless (48%), worried about symptoms 
(38%), felt handicapped (29%), often dropped objects (22%), 

or had difficulty with tying laces (20%). Highest scores were 
reported for the socializing domain, as the majority of par-
ticipants did not feel ignored (66%), isolated (58%), or no 
longer invited (66%) [35].

The two qualitative studies explored HRQoL with focus 
groups with members of the broader HD community, includ-
ing a subgroup of mHDGECs [36, 37]. Both studies used 
the same dataset of 6 focus groups with 24 mHDGECs in 
total. In the first study, social health was considered very 
relevant to HRQoL in mHDGECs, followed by physical 
health, emotional health, and cognitive health. Comments 
related to end-of-life issues were less frequent [36]. With 
regard to social participation and physical health, partici-
pants mostly shared experience regarding the impact of HD 
on interpersonal relationships, leisure activities, medication, 
mobility/ambulation, and speech/swallowing difficulties. For 
emotional and cognitive health, the most shared experiences 
involved difficulties with executive functioning and learn-
ing/memory, as well as aspects of positive psychological 
functioning and feelings of anxiety/fear. In the other study, 
separate results were reported for mHDGECs in the early 
and advanced stage of the disease. mHDGECs in the early-
stage (n = 8) shared experiences regarding the need to rec-
ognize, accept and actively adapt to the increasing demands 
of chorea and HD, such as physical modifications, taking 
extra time to manage activities, and volunteering. In con-
trast, advanced-stage mHDGECs (n = 16) described a loss 
in their autonomy and social participation (e.g., driving, 
employment, becoming more dependent) due to chorea [37].

Statistical comparison between HDGEC subgroups

Two studies assessed HRQoL between different subgroups 
of HDGECs and found that mHDGECs reported signifi-
cantly poorer HRQoL as compared to pHDGECs on some 
HRQoL domains (n = 15 and n = 54, respectively [21], n = 23 
and n = 9, respectively [23]); see Table S4 in the Supplemen-
tary materials.

Statistical comparison with other neurological diseases 
and controls

In total, four studies compared the HRQoL of mHDGECs 
with that of other patient groups or controls [21, 26, 29, 42]. 
Two studies included a comparison group of people with 
other neurological conditions (i.e., cerebellar ataxia, Char-
cot–Marie–Tooth disease, motor neuron disease, multiple 
system atrophy, postpolio syndrome, progressive supranu-
clear palsy [29] and PD [42]). In the first study, conclusions 
were only drawn for the combined sample of neurologi-
cal conditions, yet the authors stated that the subgroup of 
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mHDGECs (n = 53) reported significantly higher levels on 
the HRQoL domains of anxiety and depression compared 
to all other groups (n = 213) [29]. In the latter study, no sig-
nificant differences were found between mHDGECs (n = 41) 
and patients with PD (n = 118) on overall HRQoL [42].

Two studies compared HRQoL between HDGECs and 
gene-negative controls (i.e., non-carriers (n = 52) [21], and 
gene-negative siblings (n = 36) and partners (n = 84) [26]). 
Both studies found that mHDGECs (n = 15 and n = 117, 
respectively) reported significantly lower levels on nearly 
all HRQoL domains compared to these controls [21, 26], yet 
for the latter study, this depended on HD stage (see Table S4 
in the Supplementary materials). For pHDGECs (n = 54 and 
n = 118, respectively), mixed results were reported across 
studies, with the former study reporting no significant dif-
ferences with controls [21], whereas the latter study found 
pHDGECs to report lower HRQoL compared to controls on 
the HRQoL domains of bodily pain and general health [26]. 
Moreover, another study compared HRQoL of mHDGECs 
(n = 41) with that of the general population (n = 123) and 
found mHDGECs to report significant lower overall HRQoL 
[42].

Associated factors of (HR)QoL

Many studies have reported factors associated with (HR)
QoL in HDGECS [19–26, 30, 31, 34, 39, 41, 43–45]. Find-
ings from studies that included bivariate analyses were cat-
egorized per associated factor and are reported first. See 
Table 2 for a detailed overview of factors associated with 
(HR)QoL subdomains. Findings from multivariate/multi-
variable analyses are reported in a separate paragraph below.

Bivariate findings

1.	 Sociodemographic characteristics

Higher perceived social support was significantly related 
to higher mental and physical HRQoL domain scores 
(henceforth mental and physical HRQoL) in pHDGECs in 
one study [21]. The same study also found having children 
to be significantly associated with better mental HRQoL, but 
not with physical HRQoL in pHDGECs [21]. Mixed results 
across studies were reported for age. Two studies reported 
no significant association with age in pHDGECs [21] and 
mHDGECs [24], whereas one study found lower age to be 
significantly related to higher HRQoL in a combined group 
of pHDGECs and mHDGECs with regard to overall HRQoL 
and the domains of mobility, self-care, and usual activities 
[23]. No significant associations were found across stud-
ies for HRQoL with sex [21, 23, 24], duration or level of 

education [21, 24], having a partner, income, or level of 
professional training [21] in pHDGECs [21], mHDGECs 
[24], or in both groups [23].

None of the included studies investigated associations 
between QoL and sociodemographic variables.

2.	 Disease-related characteristics

Higher HRQoL was significantly associated with higher 
functional capacity among mHDGECs in several studies 
[22, 24, 26, 43, 45]. Moreover, a lower number of CAG 
repeats was significantly related to higher HRQoL on the 
self-care domain among a combined group of pHDGECs 
and mHDGECs [23]. The same study also found lower age 
of genetic testing to be significantly associated with higher 
overall HRQoL and the HRQoL domains of mobility and 
self-care. No significant associations were found between 
HRQoL and age of HD onset, parent of origin and disease 
duration in this study [23]. For mHDGECs, no significant 
associations were found for HRQoL with disease duration 
[19, 24], number of CAG repeats, and age of HD onset [24]. 
For pHDGECs, no significant associations were found for 
HRQoL with functional capacity [26], time elapsed since 
testing, risk perception before testing, and HD burden in 
the family [21].

With regard to QoL, higher functional capacity was 
related to higher QoL in mHDGECs, but not in pHDGECs 
[26]. One longitudinal study found higher QoL to be related 
to higher functional capacity in mHDGECs at baseline, but 
not at 6-month follow-up or when participants had to recall 
their own QoL at baseline [39].

3.	 Physical functioning

Mixed results across studies were reported for motor 
functioning in mHDGECs, with two studies reporting lower 
motor impairments to be significantly related to higher 
HRQoL [24, 26], whereas another study reported no sig-
nificant relationship [19]. In two studies, the findings var-
ied across HRQoL domains. For physical HRQoL, both of 
the studies found higher HRQoL to be related to less motor 
impairments [43, 45]. For mental HRQoL, one study did not 
find a significant association [45], whereas the other study 
found a significant positive relationship, indicating that 
higher mental HRQoL was related to more motor impair-
ments [43]. For pHDGECs, lower motor impairments were 
associated with higher mental HRQoL, not with physical 
HRQoL [26].

For QoL, mixed results were reported across studies for 
motor impairments in mHDGECs, with one study reporting 
higher QoL to be related to fewer motor impairments [26], 
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whereas another study did not find significant associations 
[39]. For pHDGECs, no significant associations between 
QoL and motor impairments were reported [26].

4.	 Neuropsychiatric functioning

Several neuropsychiatric factors have been investigated as 
associated factors for HRQoL. For mHDGECs, consistent 
findings were found for apathy as an associated factor, such 
that better HRQoL was significantly related to lower levels 

of apathy [19, 24, 26]. Moreover, fewer behavioral symp-
toms [24, 43], lower suicidal ideation and less perseverative 
behavior [26] were significantly related to higher overall 
[24, 43] and mental HRQoL [24, 26, 43], but not to physi-
cal HRQoL in mHDGECs [43]. For depressive symptoms, 
mixed results have been reported for mHDGECs with three 
studies reporting fewer depressive symptoms to be related 
to higher HRQoL [24, 26, 45], whereas one study did not 
find an association [19]. Another study reported mixed find-
ings depending on the type of depression questionnaire used 

Table 2   Bivariate findings of factors associated with (HR)QoL in HD
QoL HRQoL

Questionnaire Single 
item

QoLI SF-36 SF-12 EQ-5D PROMIS/
NeuroQoL/
HDQLIFE

Subscales N/A Total Physical Mental Total Physical Mental VAS Mobility Self-

care

Usual

activities

Pain/

discomfort

Anxiety/

depression

Subscales

Sociodemographic variables
    Age [24] [21] [21] [23] [23] [23] [23] [23] [23]

    Sex [24] [21] [21] [23] [23] [23] [23] [23] [23]

    Education durationa/levelb [24]a [21]b [21]b

    Having a partnerc/childrend [21]cd [21]cd*

    Income [21] [21]

    Level of professional training [21] [21]

    Social support [21] [21]*

Disease-related variables
    Disease duration [24] [19] [23] [23]* [23]* [23]* [23] [23]

    Number of CAG repeats [24] [23] [23] [23] [23] [23] [23]

    Age at onsete/ age testedf [24]e [23]e*f [23]ef [23]e*f [23]ef [23]ef [23]ef

    Parent-of-origin [23] [23] [23] [23] [23] [23]

    Time since testing [21] [21]

    Risk perception before testing [21] [21]

    HD burden in family [21] [21]

    Functional capacity [39] [26]
[45]*[43]*[22]

[26]

[45]*[43]*[22]
[26]

[24] [22]

Physical functioning
    Motor impairments [39] [26] [45] [43] [26] [45] [43] [26] [24] [19]

Neuropsychiatric functioning
    Apathy [39] [26] [26] [26] [24] [19]

    Anxiety [26] [26] [26] [24]

    Depressive symptoms [26] [45]* [43] [26] [45]* [43]* [26] [24]*[19]

    Suicidial idiation [26] [26] [26]

    Irritability [39] [26] [26] [26] [24]

    Angry behavior/agression [26] [26] [26] [24]

    Perseverative thinking [26] [26] [26]

    Positive affect [25]

    Disinhibition [19]

    Psychotic symptoms [24]

    Behavioral symptoms [43] [43] [24]

    Composite score [39]

Cognitive functioning
    Executive dysfunction [26] [26] [26] [19]

General cognitive function [39] [45] [43] [45] [43] [24]*

Errors on spatial/social     

perspective taking tasks
[20]

Visual working memory [26] [26] [26]

Mental flexibility [26] [26] [26]

Negative emotion recognition [26] [26] [26]

Other
Use of informal ATCa [30]

Use of formal ATCb [30]

Religiousness [21] [21]

Benefit finding [21] [21]

The numbers in the table correspond to the reference numbers in the reference list. For all (HR)QoL measures, a higher score indicates better 
(HR)QoL, except for the EQ-5D dimensions which display the severity of problems in a domain. For the associated variables, higher scores indi-
cate more of that domain being measured (e.g., more motor impairments, more apathy, better functional capacity, and better cognitive function-
ing). References displayed in black indicate a non-significant relationship. Bold and underlined references indicate a significant association, with 
green referring to a positive relationship, whereas red to a negative relationship. Yellow indicates mixed findings, which are described in more 
detail in the manuscript
QoL quality of life, HRQoL health-related quality of life, SF-36 Medical Outcomes Study 36-Item Short Form Health Survey, SF-12 Medi-
cal Outcomes Study 12-Item Short Form Health Survey, EQ-5D EuroQol 5D, PROMIS Patient-Reported Outcomes Measurement Information 
System, HDQLIFE Huntington disease quality of life, QoLI Quality of Life Inventory, N/A not applicable, CAG​ cytosine–adenine–guanine, HD 
Huntington’s disease, ATC​ Assistive Technology for Cognition
*Associated factor was uniquely associated with (HR)QoL in multivariable/multivariate analyses. Other uniquely associated variables that were 
not reported in previous bivariate analyses (and, therefore, not reported in this table) were economic pressure [34], number of CAG repeat, age 
[43], functional capacity [30, 31], apathy [44], physical symptoms, psychological symptoms, depression-dejection, tension-anxiety [41], level of 
unmet needs [31]
a Informal ATC involves the use of external aids on one's own (e.g., using a cellphone, calendar, and planners)
b Formal ATC involves devices and/or software that is designed specifically to support people with cognitive impairment
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(i.e., Beck Depression Inventory vs. Hamilton Rating Scale) 
[43]. Mixed findings were also reported for anxiety, with one 
study reporting lower levels of anxiety to be associated with 
higher mental, but not physical HRQoL in mHDGECs [26], 
whereas another study found no significant associations [24]. 
No significant associations were found for HRQoL with irri-
tability and angry/aggressive behavior [24, 26], psychotic 
symptoms [24], and disinhibition [19] in mHDGECs.

For pHDGECs, lower levels of apathy and anxiety, fewer 
depressive symptoms, lower levels of suicidal ideation and 
perseverative behavior, and lower levels of irritability and 
angry/aggressive behavior were significantly related to bet-
ter mental HRQoL, but not to physical HRQoL [26]. Higher 
positive affect and well-being was significantly associated 
with better HRQoL in a combined group of both pHDGECs 
and mHDGECs, yet moderated by functional capacity such 
that this association was stronger for HDGECs with higher 
functional capacity [25].

With regard to QoL, one study showed that higher QoL 
was related to lower levels of apathy, depressive symp-
toms, suicidal ideation, and anxiety in both pHDGECs and 
mHDGECs [26]. In pHDGECs lower levels of irritability, 
perseverative thinking/behavior, and angry or aggressive 
behavior were related to higher QoL, whereas this was not 
the case for mHDGECs [26]. Another study that longitu-
dinally investigated QoL found no significant associations 
between QoL and overall neuropsychiatric functioning 
in mHDGECs at any timepoint [39]. Additional post hoc 
analyses were performed to examine whether specific neu-
ropsychiatric symptoms were related to QoL. At 6-month 
follow-up, higher QoL was significantly associated with 
lower irritability frequency, whereas higher QoL at recall 
was significantly related to lower apathy frequency and 
severity [39].

5.	 Cognitive functioning

The majority of studies examining cognitive function-
ing as a potential associated factor for HRQoL looked at 
general cognitive functioning and reported mixed results. 
One study found better cognitive functioning to be signifi-
cantly related to higher overall HRQoL in mHDGECs [24], 
whereas two studies reported different findings per HRQoL 
domain. For physical HRQoL, both studies found higher 
HRQoL to be significantly associated with better cognitive 
functioning [43, 45]. For mental HRQoL, one study did not 
find a significant association [45] whereas the other study 
found a negative relationship, indicating that higher HRQoL 
was significantly related to lower cognitive functioning [43].

The relationship of HRQoL with executive functioning 
was assessed in two studies and findings varied depending 
on HD subgroup and type of executive measure used. Lower 
executive dysfunction in everyday behavior, as measured 

on a self-report questionnaire, was significantly associ-
ated with higher HRQoL in mHDGECs [19, 26] and with 
higher mental, but not physical HRQoL in pHDGECs [26]. 
Scores on executive tasks were not significantly associated 
with HRQoL in mHDGECs [19]. In addition, mixed results 
were reported for scores on different cognitive measures 
across HD groups. For mHDGECs, mental flexibility and 
negative emotion recognition were significantly related to 
higher physical but not mental HRQoL [26], whereas for 
pHDGECs, these were not significantly associated with 
HRQoL [26]. Moreover, errors on spatial and social per-
spective taking tasks and visual working memory were not 
significantly related with HRQoL in mHDGECs [20, 26]. 
Visual working memory was, however, significantly related 
to physical HRQoL in pHDGECs, but not to mental HRQoL 
[26].

With regard to QoL, one study found higher QoL to be 
related to lower executive dysfunction in both pHDGECs 
and mHDGECs, whereas no significant associations were 
found with visual working memory, mental flexibility and 
negative emotion recognition [26]. Moreover, one longitu-
dinal study investigated the relationship between QoL and 
general cognition and found higher cognitive functioning 
to be significantly related to higher QoL in mHDGECs at 
baseline, but not at 6-month follow-up or when participants 
had to recall their own QoL at baseline [39].

6.	 Other

Several studies also investigated other factors but did 
not find significant associations of HRQoL with religious-
ness and benefit finding after genetically confirmed HD in 
pHDGECs [21], nor with the use of formal assistive tech-
nology (i.e., aids/software specifically designed to support 
individuals with cognitive impairment) in mHDGECs [30]. 
However, the use of informal assistive technology (i.e., inde-
pendent use of external aids to support cognitive impairment 
such as cell phones and calendars), was significantly associ-
ated with HRQoL in mHDGECs [30].

Multivariate/multivariable findings

Several studies included regression analyses to explore 
unique determinants of (subdomains of) (HR)QoL [21, 23, 
24, 30, 31, 34, 41, 43–45]. For mHDGECs, higher (HR)QoL 
was uniquely associated with fewer depressive symptoms 
[24, 41, 43, 45], lower physical symptoms, lower psycho-
logical symptoms, lower anxiety levels [41], lower age at 
HD onset [23], lower economic pressure [34], and a lower 
level of unmet needs for healthcare and social services [31]. 
The majority of studies also found higher functional capacity 
to be uniquely associated with higher HRQoL in mHDGECs 
[30, 31, 43, 45], whereas only one study examining this 
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factor did not [24]. Mixed results were reported across 
studies for age [24, 43], cognitive functioning [24, 41, 
43], and CAG repeats [23, 43]. Only one study reported a 
unique association with disease duration in mHDGECs [23], 
whereas the majority of the included studies examining this 
factor did not [30, 31, 34, 41, 43].

Consistent findings across studies indicated no unique 
association of (HR)QoL with the following variables in 
mHDGECs: motor impairment [24, 45], behavioral prob-
lems [24, 43], apathy [24], fatigue-inertia, confusion-bewil-
derment, control over own body [41], sex [43], income, 
illness-related expenses, cut backs in spending [34], medi-
cation [45], comorbidity [31], informal and formal assis-
tive technology for cognition [30], education, and having an 
informant during the study [30, 31].

For pHDGECs, higher (HR)QoL was uniquely associated 
to having children and higher perceived social support, but 
not to age [21]. In a combined group of both pHDGECs and 
mHDGECs, a lower level of apathy was uniquely associated 
to better HRQoL [44].

Intervention effects on (HR)QoL

Five intervention studies were performed that included (HR)
QoL as a primary or main outcome measure [18, 27, 28, 46, 
47]. Three out of five studies reported a beneficial interven-
tion effect on (HR)QoL [27, 46, 47].

One study investigated the effects of a 1-year multidisci-
plinary rehabilitation program in a single group study and 
found that mHDGECs who completed the program reported 
significant improvements in their physical HRQoL, but not 
in their mental HRQoL [27]. The program consisted of 3 in-
patient stays of 3 weeks with 8 h of activities held 5 days a 
week, including daily training exercises with health care pro-
viders, group training, patient education sessions, group dis-
cussions, and social activities. 31 out of 37 patients (83.8%) 
completed the full 1-year program. Slight adjustments to 
medication were made during the intervention period, if nec-
essary, which may have contributed to the observed inter-
vention effects according to the authors. In a small-scale 
follow-up study, the authors assessed the effects over 2 years 
among 10 participants who agreed to continue with the same 
program for an additional year. Six out of 10 participants 
completed the full 2-year program. Non-significant improve-
ments were found for physical and mental HRQoL on group 
level [28]. Individual case analysis revealed that five out of 
six patients reported improved or stable mental and physical 
HRQoL between baseline and final assessment after 2 years.

Another study investigated the effects of a 4-month res-
piratory muscle training on pulmonary and swallowing 
functioning and found that 9 mHDGECs in the respiratory 
muscle training group showed moderate positive effects on 
swallowing-related QoL after 4 months of training [46]. This 

effect was also positive, but smaller, for the control group 
(n = 9) who received less intensive training. There was a 
100% full adherence and no adverse events were reported.

A significant and positive effect on HRQoL was also 
found for a multimodal rehabilitation program in 20 
mHDGECs [47]. The program consisted of 25 days of reha-
bilitation spread across 8 weeks, and included information 
and education sessions, counseling, and physical training in 
a group setting. Individual sessions included guidance on 
social support, insurance issues, and subscription for equip-
ment. The program was well tolerated, as indicated by a 
relatively low drop-out (i.e., 9.1%) and high attendance rate 
(i.e., 89.2%). mHDGECs evaluated the program as relevant, 
effective and reported a high overall satisfaction with the 
program.

No effects were found for an 8-week Patient Education 
Program adapted for HD (PEP-HD) in both pHDGECs 
(n = 19) and mHDGECs (n = 40) [18]. Both groups tended 
to improve on mental HRQoL after completion of the pro-
gram but slightly worsened on physical HRQoL, however, 
both changes were non-significant. As significant improve-
ments were found on other variables (e.g., behavioral, anxi-
ety, coping), the authors concluded that the PEP was feasi-
ble, especially for people with manifest HD. Both groups 
evaluated the program as good and useful for daily life, with 
pHDGECs rating the overall program somewhat better than 
mHDGECs.

Discussion

To our knowledge, this is the first systematic review to pro-
vide a synthesis of the available research on self-reported 
perceptions of (HR)QoL in HD gene expansion carriers 
(HDGECs), as well as factors and intervention effects asso-
ciated with (HR)QoL. Drawing firm conclusions on the 
included results is complicated by the large variation in 
research designs and methodological quality across studies. 
Findings should, therefore, be interpreted with caution.

Across the literature, consistent findings were found for 
manifest HDGECs (mHDGECs) experiencing lower QoL 
and HRQoL compared to premanifest HDGECs (pHDGECs) 
[21, 23, 40] and controls [21, 26, 40, 42]. This is not surpris-
ing given the progressive nature of HD affecting various 
functions essential for participation in daily life, which can 
ultimately impact (HR)QoL. HRQoL was indeed shown to 
decline over the course of disease and with increasing dis-
ease severity [22, 31, 35]. In line with this, the majority of 
studies demonstrated that pHDGECs experience a compara-
ble (HR)QoL to that of controls [21, 26, 40]. These findings 
suggest that the impact of genetic testing and/or the subtle 
symptoms that might be experienced by pHDGECs, do not 
greatly affect their (HR)QoL. This might indicate that after 
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genetic testing, long-term psychological adjustment can be 
present up until the onset of clinical motor symptoms in 
manifest HD [21]. This is supported by qualitative findings 
showing that pHDGECs were more negative about the past 
(and future) as opposed to being positive about the present 
to which they also related their QoL [32].

Regarding the comparison of (HR)QoL between 
HDGECs and people with other neurological diseases, find-
ings differed for QoL and HRQoL. Only one study focused 
on QoL and found that mHDGECs reported worse in terms 
of psychological and social functioning compared to other 
neurological diseases [41]. For HRQoL, mixed findings 
were reported with one study demonstrating mHDGECs to 
report lower on one HRQoL subdomain (i.e., anxiety and 
depression) compared to people with other rare long-term 
neurological conditions [29], whereas another study did 
not find any differences compared to patients with PD [42]. 
Given the strong focus on health aspects in HRQoL ques-
tionnaires, mHDGECs might not experience more difficul-
ties with regard to these aspects compared to people with 
other neurological diseases due to the progressive nature 
and similarities in experienced symptomatology of most of 
these diseases [48]. The majority of studies indeed showed 
that mHDGECs evaluated their overall HRQoL as moderate 
[23, 31, 35]. Problematic areas included mainly the ability 
for self-care, performance of usual activities, and levels of 
anxiety/depression [23, 29, 35], common factors also known 
to be affected in other neurological diseases [48]. When it 
comes to non-health-related factors (e.g., spiritual, eco-
nomic, and social) as is the case with QoL, HDGECs might 
experience more impact as compared to other neurological 
diseases due to the strong genetic and progressive nature of 
HD [41] as well as its consequences in terms of social and 
familial functioning [49, 50].

Moreover, several factors were related to (HR)QoL in HD 
as summarized in the bivariate findings section above. When 
looking at the multivariate findings in which other variables 
were taken into account, some factors were uniquely associ-
ated with (HR)QoL and might contribute to the lower expe-
rienced (HR)QoL in mHDGECs compared to pHDGECs 
and controls, including more depressive symptoms [24, 41, 
43, 45], worse functional capacity [30, 31, 43, 45], and more 
physical and psychological symptoms [41], as these factors 
are known to be inherent to the progressive nature of HD 
[3, 6]. Other important factors that were uniquely associ-
ated with lower (HR)QoL included higher age at HD onset 
[23], higher economic pressure [34], not having children, 
lower perceived social support [21], and higher level of 
unmet needs for healthcare and social services [31]. Mixed 
findings were reported for apathy [24, 44], cognitive func-
tioning [24, 41, 43], number of CAG repeats [23, 43], dis-
ease duration [23, 30, 31, 34, 41, 43], and age [21, 24, 43]. 
Although some of these factors are static and, therefore, not 

amenable, the majority of the uniquely associated factors 
are dynamic and could, therefore, be the subject of inter-
vention/training in order to target (HR)QoL maintenance or 
improvement (e.g., depressive symptoms, physical and psy-
chological symptoms, perceived social support, and unmet 
needs). However, only five intervention studies have been 
conducted with (HR)QoL as a primary outcome measure. 
Three of these studies reported beneficial effects for (HR)
QoL of a multidisciplinary rehabilitation program [27, 47] 
and a respiratory muscle training [46] in mHDGECs. The 
multidisciplinary rehabilitation programs that were carried 
out in two of these studies targeted some of the dynamic 
factors mentioned above, including physical and cognitive 
functioning [27, 47], psychological functioning [47], and 
guidance on social support [47].

The interpretability of the studies included in this review 
was compromised by several methodological differences and 
limitations across studies. First, the majority of the stud-
ies included a quantitative design, whereas only five studies 
used a qualitative approach. Although quantitative findings 
have its advantages (e.g., simplify communication, facili-
tate generalizability and comparison), qualitative research 
may provide a deeper understanding of certain constructs 
and can, therefore, add an important dimension to (HR)
QoL research [51]. This is illustrated in the findings of the 
included qualitative papers, highlighting frequently dis-
cussed themes that can be considered important in relation 
to (HR)QoL (e.g., interpersonal relationships [32, 36, 38], 
coping with HD status [32], physical health [36], and per-
severation of identity, autonomy and personal values [38]). 
Second, the differences in the (HR)QoL methods used across 
studies has implications for comparing and interpreting the 
results. (HR)QoL assessment methods varied from individ-
ual interviews and focus groups to single items and full-scale 
questionnaires. Moreover, the majority of studies included 
different generic questionnaires to assess (HR)QoL. These 
types of questionnaires are often used and validated in dif-
ferent populations and allow for appropriate comparison 
between different conditions. Only two studies included an 
HD-specific measure (i.e., H-QoL-I [35] and HDQLIFE 
[25]), which is surprising given the variety of HD-specific 
questionnaires that have become available [13]. Given the 
complex nature of HD, a disease-specific measure is more 
clinically relevant as it can capture features of (HR)QoL 
specific to HD, yet global features of (HR)QoL may be over-
looked [13]. One study used both a disease-specific (H-QoL-
I) and generic (EQ-5D) instrument in HD and found moder-
ate to strong relationships between nearly all dimensions of 
both instruments [35]. mHDGECs reported limitations to 
their HRQoL in both instruments, yet the disease-specific 
instrument captured certain features of HD (especially the 
psychological dimension) better than the generic measure. 
Third, demographic and clinical data were not always clearly 
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and/or uniformly described across studies (e.g., lack of infor-
mation on genetic and/or clinical status).

Moreover, based on the quality scores of both appraisal 
tools (i.e., MMAT [15] and the refined principles of Gill and 
Feinstein [16, 17]), we can conclude that most studies have 
both methodological and conceptual shortcomings. Most 
frequent methodological limitations were not accounting 
for confounders in the design and analysis and the lack of a 
representative study sample. With regard to the conceptual 
clarity, most frequent shortcomings in all studies included 
the lack of conceptually defining (HR)QoL and the absence 
of a distinction between QoL and HRQoL. As there is no 
uniform definition of QoL and HRQoL to date, clarification 
and differentiation of the used concepts is desired. Moreover, 
30% of the included quantitative studies aimed to measure 
QoL but in fact used a HRQoL measure. This illustrates 
the mixed use of both terms and the importance of con-
ceptual clarity. An explicit definition of (HR)QoL provides 
the basis for selecting and clarifying the (HR)QoL domains 
and instruments considered. However, in the majority of the 
included quantitative studies, the authors did not explicitly 
state the (HR)QoL domains they considered important to 
measure and no adequate reasons for selecting the (HR)
QoL instrument(s) of choice were given. It is important to 
note that good psychometric properties or the wide-use of 
an instrument are not sufficient reasons for its use [16, 17]. 
Reasons should cover the suitability of the instrument for its 
intended use and the instrument’s components should rep-
resent the (HR)QoL domains the authors intend to measure 
[16, 17].

Some limitations of the review process itself should 
also be acknowledged. Due to the set language constraints, 
some relevant articles might have been missed. In addi-
tion, studies were categorized with regard to study sam-
ple (pHDGECs and/or mHDGECs) and concept measured 
(QoL and/or HRQoL) based on the available information. 
As the reported information was not always sufficient, the 
interpretation of and comparison between studies might 
have been compromised. Moreover, we did not include an 
assessment of publication bias. However, we believe that 
the search and screening process was carried out thor-
oughly and we included all articles irrespective of meth-
odological quality. Moreover, our search was not restricted 
on publication dates or on (HR)QoL assessment method 
used. In order to provide a comprehensive overview, we 
included both QoL and HRQoL (regardless of definition 
used) as well as quantitative and qualitative research. Both 
the screening of eligible articles and quality appraisal were 
independently performed by two authors and two separate 
tools for appraising the methodological [15] and concep-
tual clarity [16, 17] were used.

Given the aforementioned methodological limitations, 
some common themes should be considered in future 

research regarding (HR)QoL in HD. First, we recom-
mend future (HR)QoL researchers to use the refined 
criteria of Gill and Feinstein [16, 17] to strengthen 
their methods and avoid conceptual shortcomings. An 
explicit distinction between QoL and HRQoL is espe-
cially important to ensure a good understanding of the 
concepts among readers as both terms differ in their 
intended use. Medical doctors are often interested in the 
impact of disease on health-related factors such as abil-
ity and functioning, whereas for HDGECs, other factors 
such as spirituality, finance, and culture might be more 
relevant. Including a clear definition of (HR)QoL and 
adequate reasons for the domains and instruments of 
choice allows for more rigorous (HR)QoL research, bet-
ter comparison between studies, as well as an increase in 
the overall conceptual understanding. Second, including 
more qualitative or mixed-methods designs allows for a 
deeper understanding of the self-reported (HR)QoL and 
themes HDGECs consider important. In case of solely 
quantitative research, incorporating both a disease-spe-
cific and generic questionnaire is desired as it captures 
features specific to HD but at the same time allows for 
comparison between different conditions [13]. As the 
majority of literature is focused on mHDGECs, more 
qualitative research on the (HR)QoL in pHDGECs is 
especially desired. Persons at risk of or tested negative 
for HD are also an interesting group of study. Moreo-
ver, as there is no uniform definition of QoL to date, 
it would be interesting to explore how HDGECs would 
define QoL themselves and whether this differs between 
pHDGECs and mHDGECs. Fourth, this review was lim-
ited to self-reported (HR)QoL, yet the progressive nature 
of HD can compromise the insights affected individuals 
have into the symptoms they experience. The inclusion 
of and comparison with proxy-reports should, therefore, 
be considered [13]. Lastly, more thorough research is still 
needed with respect to interventions for (HR)QoL in HD. 
Besides the potential beneficial effects found for multi-
disciplinary rehabilitation programs, questions remain 
with regard to placebo-effects and long-term feasibility. 
Given the many factors that are found to be associated 
with (HR)QoL, still many other intervention options 
remain to be explored.

To conclude, (HR)QoL is experienced differently across 
the course of the disease, with mHDGECs experiencing 
impaired QoL and HRQoL in comparison to pHDGECs 
and controls. When compared to other neurological dis-
eases, findings differed for QoL and HRQoL. Although 
(HR)QoL is key for understanding the consequences 
of HD and its treatment, there is a tremendous need to 
improve the methodological and conceptual clarity of 
(HR)QoL research in HD as medical decision or health 
care policy makers might rely on these findings.
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