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Abstract.

Background: The literature offers discrepant findings regarding age at death in individuals with Huntington disease (HD).
Objective: To study the age at death and causes of death in males and females with a diagnosis of HD in Norway.
Methods: Registry study of deaths in 1986-2015 using data from two national registries: the Norwegian Cause of Death
Registry (NCDR) and the registry of the Centre for Rare Disorders (CRD), Oslo University Hospital.

Results: Mean age at death for individuals with HD was found to be 63.9 years (NCDR) and 61.7 years (CRD), compared
to a mean of 76.9 years in the general population (NCDR). There were no significant gender differences for age at death in
individuals with HD. The significant increase in age at death within the general population from 1986 to 2015 was not observed
in individuals with HD. In 73.5% of individuals with HD, the underlying cause of death was HD, followed by cardiovascular
diseases, cancer and respiratory diseases. The most common immediate cause of death was respiratory diseases (44.2%).
Suicide was a more common cause of death in the population with HD (2.3%) compared to the general population (1.3%).
Conclusion: The age at death of individuals with HD was stable over a period of 30 years and 13.3 years lower than in
the general population. Longer life expectancy for females from the general population was not found in females with HD.
Suicide was more common among individuals with HD compared to the general population.
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INTRODUCTION

Huntington disease (HD) is an autosomal dom-
inant neurological disease caused by an expanded
CAG repeat in the Huntingtin gene [1]. The disease is
characterized by progressive functional decline and
motor, psychiatric and cognitive symptoms [2, 3].
Clinical symptoms of HD usually develop between

*Correspondence to: Dr. Kristin J. Billaud Feragen, Centre for
Rare Disorders, Oslo University Hospital, P.O. Box 4950 Nydalen,
0424 Oslo, Norway. Tel.: +47 23 07 53 42; E-mail: krifer@ous-
hf.no.

30 and 50 years of age and disease duration is approx-
imately 15-20 years from first clinical symptoms to
complete care dependency and death.

Clinical experience indicates that questions related
to prognosis and life expectancy are central for
affected individuals and their families. Population
studies based on national registries may provide
important data for the investigation of rare conditions,
and have been used in several studies on HD. Based
on registry data, two studies found that the mean age
at death was 56 years in a population of individuals
with HD from Southern Italy [4] and in the United
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States [5]. A study of age at death in Serbia found a
slightly lower mean age at death of 51.0 years, and a
gender difference of five years, with lower mean age
at death of 49.1 in males [6].

Other studies have investigated immediate and
underlying causes of death in patients with HD
[7-11]. In three studies [5, 7, 11], the most common
immediate cause of death was pneumonia, followed
by cardiovascular diseases. Suicide has also been
reported to be more prevalent in the HD popula-
tion compared to the general population [7-9], as
already described by Huntington in 1872 [12]. An
early Norwegian study reported a suicide rate of 2.2%
between 1916 and 1975 in a population of individu-
als with HD, based on data from a national registry
[9]. A Danish study, also based on data from national
death certificates, revealed that in cases of HD as an
underlying cause of death, 5.6 % had committed sui-
cide, compared to 2.7% in the general population [7].
Knowledge about causes of death in individuals with
HD could inform health care services about medical
risk and treatment needs in patients with HD, and in
cases of treatable or preventative conditions, provide
substantial benefits to the patients [10]. Knowledge
about age at death and causes of death is also relevant
in at health policy levels, to increase awareness of the
impact of HD [13].

The aim of the present study was therefore to study
the age at death and cause of death in males and
females with a diagnosis of HD in Norway in the
period 1986-2015. The following research questions
were investigated: How did the number of cases of
death and age at death among individuals with HD
develop over 30 years? What were the frequencies of
direct and underlying causes of death in individuals
who have a diagnosis of HD on their death certifi-
cate? Developmental trends in the number of deaths
and age at death among the HD population are com-
pared with the general Norwegian population in the
same period.

METHODS

The present study was based on data from two
national registries that provided information about
age at death of individuals with HD in the period
1986-2015: the Norwegian Cause of Death Registry
(NCDR) at the Norwegian Institute of Public Health
and the patient registry at the Centre for Rare Dis-
orders (CRD), Oslo University Hospital, Norway.
The 30-year period from 1986 to 2015 was chosen

because we expected a higher diagnostic quality and
completeness of data from the mid-1980s.

Description of data

The Norwegian Cause of Death Registry (NCDR)
provides information on date and cause of death
(immediate and underlying) in the Norwegian pop-
ulation. Information about causes of death in
individuals with HD could be extracted from the reg-
istry. Underlying cause of death is defined as “the
disease or injury thatinitiated the chain of events lead-
ing directly to death, or the external circumstances of
the accident or violence that was the cause of the
fatal injury”. Immediate cause of death is defined
as “the disease, injury or condition directly leading
to death and which was caused by the underlying
cause of death” (WHO, International classification
of diseases). As an example, difficulties with swal-
lowing due to HD (underlying cause) may lead to
aspiration pneumonia and sepsis (immediate cause of
death).

Anonymous data were obtained from the NCDR
regarding age at death and immediate and underlying
cause of death in individuals with HD in the period
1986-2015. Individuals with HD were identified in
the NCDR when HD was listed on the death certifi-
cate as one of the diagnoses. A total of 559 individuals
with HD were identified through the NCDR in this
period. Data about age at death and causes of death
in the general Norwegian population were obtained
for the same period 1986-2015.

The Centre for Rare Disorders (CRD) is a multi-
disciplinary, nationwide competence center offering
information, counselling and courses for nearly 70
rare disorders, HD being one of these. The center’s
services are aimed at individuals with a rare disorder
and their families, as well as professionals working
with these disorders. Individuals and their families
may contact the center without referral. Registration
is voluntary, and the registry therefore contains only
information about those who have contacted the cen-
ter for counselling or in search of information, and
who also have consented in being included in the
registry. Among all individuals registered with HD,
a total of 439 cases of death were identified in the
period 1986-2015.

The NCDR and the CRD are both operating at a
national level. Therefore, most patients with HD are
expected to be found in both registries. Analyses were
therefore run separately for both registries, in order
to avoid bias.
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Procedure

Data on gender, age at death and year of death
were registered in the CRD’s patient registry. Causes
of death are not systematically registered at the CRD.
Results (gender, age at death, number of deaths per
year) were compared to figures from the NCDR
during the same period (1986-2015), based on anony-
mous data.

Statistical analyses

The statistical analyses were performed using
SPSS Statistics version 23 (IBM Corp, Armonk, NY).
Descriptive statistics were calculated. Chi-square
tests were used to calculate differences between
dichotomous groups, while independent sample
t-tests were used when calculating differences
between continuous variables.

RESULTS

Age at death

In the period 19862015 we identified a total of
559 deceased individuals with HD in the NCDR and
439 deceased individuals in the HD registry of the
CRD (Table 1). According to the data from NCDR,

as many as 14.6% (n = 82) of the individuals with HD
reached the age of 80 years or higher, of which 2.3%
(n=13) reached an age above 90 years. We also found
that 5% (n=28) of individuals with HD died before
the age of 40.

As can be seen in Table 2, the mean age at death
of individuals with HD in the period 1986-2015
in the NCDR was 63.9 years, compared to a mean
age at death of 76.9 years in the general population
(#(1291214) = 19450, p <0.0001).

When comparing the two registries we found that
individuals with HD registered at the CRD lived about
two years shorter than the ones in the NCDR. The
largest discrepancy between the two registries was
found for a small group of individuals who died of
HD before reaching the age of 30 (80% of the cases
in this age group registered in the NCDR was missing
in the CRD’s registry), followed by a larger group of
individuals who died in their 80 s (55.1% missing in
the CRD’s registry) and 90 s (46.2% missing).

Data from the NCDR showed (Table 2) that
there was no significant difference in the age
at death between males and females with HD
(NCDR: #557)=1.68; p=0.094; CRD #(437)=0.62,
p=0.537). In contrast, females in the general
population lived significantly longer than males
(#(1290655)=231.33, p<0.001). Males with HD
died on average at the age of 62.9, compared to 73.7

Table 1

Individuals with HD deceased in 1986-2015: Comparison of data from the Norwegian Cause of Death Registry (NCDR) and the registry
of the Centre for Rare Disorders (CRD)

Age NCDR CRD Difference
Males Females Total Males Females Total (NCDR-CRD)
N (%) N (%) N (%) N (%) N (%) N (%) N
10-19 1(0.4) 0(0) 1(0.2) 0(0) 0(0) 0(0) 1
20-29 4(1.5) 0(0) 4(0.7) 1(0.5) 0(0) 1(0.2) 3
30-39 9(3.3) 14 (4.9) 23 (4.1) 5(2.3) 9(4.1) 143.2) 9
40-49 40 (14.7) 29 (10.1) 69 (12.3) 37(17) 27(12.2) 64 (14.6) 5
50-59 57 (20.9) 70 (24.5) 127 (22.7) 56(25.7) 63(28.5) 119(27.1) 8
60-69 74 (27.1) 59 (20.6) 133 (23.8) 61(28) 55(24.9) 116 (26.4) 17
70-79 53 (19.4) 67 (23.4) 120 (21.5) 43(19.7) 44(19.9) 87(19.8) 33
80-89 30 (11) 39 (13.6) 69 (12.3) 11(5) 20(9) 31(7.1) 38
90-99 5(1.8) 8(2.8) 13 (2.3) 4(1.8) 3(1.4) 7(1.6) 6
Total 273 (100) 286 (100) 599 (100) 218 (100) 221(100) 439 (100) 120
Table 2

Mean age at death in Norway: Comparison of individuals with HD and the Norwegian general population

Males M (SD)

Females M (SD) Total M (SD)

(Nnepr=273; (Nncpr =286; (Nnepr=559;
NCRD=218; NCRD=221; NCRD=439;
Npopulati(m =642734) Npopulati(m = 647923) Npopularinn =1290657
Individuals with HD 1986-2015 (NCDR) 62.9 (13.9) 64.9 (14.3) 63.9 (14.2)
Individuals with HD 1986-2015 (CRD) 61.3 (12.5) 62.1(13.3) 61.7 (12.9)
Population 19862015 (NCDR) 73.7(16.3) 80.0 (14.6) 76.9 (15.8)
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years in the general population (#(643005)=10.95,
p<0.001). Females with HD had a mean age at
death of 64.9 years, compared to 80.0 years in the
general population (#(648207)=17.49, p<0.001).
On average, males and females with HD died
10.8 and 15.1 years earlier, respectively, compared
with males and females in the general Norwegian
population. Figures from the NCDR and the CRD’s
registry indicate a similar gender-wise proportion of
deceased males and females with HD (NCDR: 48.8%
males, 51.2% females; CRD: 49.7% males, 50.3%
females), which corresponds to the ratio of deceased
males and females in the general population during
the same time period (49.8% males, 50.2% females;
NCDR: x2(1, N=559)=0.207, p=0.649; CRD:
x%(1, N=439)=0.004, p=0.953).

Due to a relatively low number of deceased indi-
viduals with HD per year, mean age at death was
calculated in five-year intervals (Table 3, Fig. 1). In
order to investigate whether the age at death signifi-
cantly changed between 1986 and 2015, we compared
the mean age at death in the first five-year interval
(1986-1990) with the mean age at death in the last
five-year interval under study (2011-2015). For indi-
viduals with HD, the mean age at death in 1986—-1990
(M=62.8, SD=13.5) was not significantly different
from the mean age at death of individuals with HD
in 2011-2015 (M =64.4, SD=14.7; 1(191)=0.75,
p=0.455). This finding was consistent also for males
and females separately, as we found no statically
significant differences between the first and the last
time period (Males: #(98) =0.26, p =0.798; Females:
1(91)=1.13, p=0.262).

In the general population, there was a statis-
tically significant difference of four years in the
mean age at death between the two time periods
of 1986-1990 and 2011-2015 (#(427705)=92.48,
p<0.001). This difference was significant for both

Table 3
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males (#(216224)=59.41, p<0.001) and females
(7(211479)=65.64, p<0.001). In other words, the
significant increase in age at death in the general
population was not found for individuals with HD.
During the period of 1986-1990, the disparity in age
of death between individuals with HD and the general
population was 11.6 years, whereas this difference
was 14.5 years in the period 2011-2015. In both
groups (individuals with HD and the general popu-
lation), the dispersion of the values around the mean
(standard deviation) was similar, with slightly more
variability in age at death in the general population
(SDup = 14.2 vs SDGenpop = 15.8).

During the period of 1986-2015, we observed an
increasing number of deceased individuals with HD,
from 70 in 1986-1990 to 123 in 2011-2015 (Fig. 2).

An increased number of diseased individuals with
HD could not be explained by an increasing number
of deceased individuals in general, as the number of
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Fig. 1. Development of age at death in individuals with HD and
general population (1986-2015). Source: NCDR.

Age at death for five-year intervals: Comparison between individuals with HD (n=559) and the general population
(n=1.290.657) in 1986-2015

Age at death

Males Females Total
Mg (SD) Mage (SD) Mage (SD)
HD Population HD Population HD Population
1986-1990 61.2(13.2) 71.5(16.8) 64.1 (13.8) 77.7 (15.2) 62.8 (13.5) 74.4 (16.4)
1991-1995 62.2 (14.0) 72.8 (16.2) 64.7 (14.5) 78.9 (14.6) 63.6 (14.3) 75.8 (15.7)
1996-2000 65.2 (14.3) 73.6 (16.2) 63.3 (13.7) 79.8 (14.4) 64.2 (13.9) 76.7 (15.6)
2001-2005 62.2 (13.8) 74.3 (16.3) 63.8 (14.7) 80.5 (14.4) 63.1(14.2) 77.5 (15.6)
2006-2010 64.6 (13.0) 75.0 (16.1) 65.4 (15.3) 81.3 (14.3) 65.0 (14.1) 78.3 (15.5)
20112015 62.0 (14.9) 75.7 (15.8) 67.4 (14.0) 81.9 (14.2) 64.4 (14.7) 78.9 (15.3)

Source: NCDR.
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Fig. 2. Number of cases of death of individuals with HD in
1986-2015: Comparison of two registries.
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Fig. 3. Number of cases of death in Norwegian population
in 1986-2015. Source: NCDR. Population size in Norway:
1986:4159187, 2015:5165802 [20].

deceased individuals in the Norwegian population has
been steadily decreasing, as can be seen in Fig. 3
(1986-1990: n=225364; 2011-2015: n=202343).

Differences between the two registries

Figure 2 illustrates that a higher number of individ-
uals with HD were registered at the NCDR compared
to the CRD in the given time period. The difference
between the two databases has decreased over time.

Cause of death

When examining information from the NCDR,
HD was registered as the underlying cause of death
in 73.5% (n=411) individuals with HD (Table 4).
For the remaining 26.5% (n=148), the subsequent
causes of death were cardiovascular diseases (10.2%;

n=257), followed by cancer (4.3%; n=24) and respi-
ratory diseases (3.8%; n=21). A small proportion of
individuals with HD died from injuries or poisoning
(3.2%, n=18), whereas in 2.3% (n=13), suicide was
registered as an underlying cause of death. Suicide
was mentioned more often in males with HD (3.7%;
n=10) than in females (1.0%; n=23).

In the general Norwegian population (1986-2015),
the order of underlying causes of death was simi-
lar to the one found in the HD group: cardiovascular
diseases (40.3%), cancer (24.2%) and respiratory dis-
eases (9.8%). Injuries and poisoning was reported for
4.4 %, whereas suicide constituted 1.3% of causes of
death in the general population. Males died by suicide
more frequently (1.9%) than females (0.7%).

The incidence of suicides was significantly higher
in individuals with HD compared with the general
population; X2(1, N=559)=4.34, p=0.037. When
investigating males and females separately, the dif-
ference in suicide prevalence was significant only for
males (Xz(l, N=273)=4.40, p=0.036), but not for
females (x>(1, N=286)=0.42, p=0.518).

Individuals with HD had a lower mean age at death
than the general population for all underlying causes
of death except for suicide, where a higher mean
age was found in individuals with HD (Myp =55.0,
SD =8.6; MGenpop =46.0, SD=18.5). A lower mean
age at death was also the case for individuals
with HD dying of “other injuries and poisoning”
(Table 4), first of all in females. However, these differ-
ences were not statistically significant (Total sample:
#(57391)=1.82, p=0.069; Males: #32758)=0.77,
p=0.441; Females: #(24631)=1.83, p=0.068).

As can be seen in Table 5, the most common imme-
diate cause of death among individuals with HD
was respiratory diseases (44.2%), followed by HD
(21.5%).

DISCUSSION

The present study examined the age at death in
individuals diagnosed with HD, using data from two
national registries. Whereas the NCDR includes all
cases of death in Norway, by age, gender, and cause of
death, the CRD registry is voluntary, lacks informa-
tion of cause of death, and contains only information
about individuals who had been in contact with the
center. The deceased individuals with HD registered
at the CRD lived about two years shorter than indi-
viduals with HD registered at the NCDR, which may
suggest that those who were diagnosed with HD at a



O.K. Solberg et al. / Age and Cause of Death in Huntington Disease

82

‘KyrwAuoue 199)01d 01 19puas Aue 10J paytodar jou si o5e ueowr
‘SO[BWIQY JO SA[BW JAYIIQ JOJ SASLD £ Ik I} USYAA QJON "(SO[ewId) [ ¢ ‘so[eu 44) uonendod [erouas oy woiy syuedronied ¢/ 10y Jurssiur st yjeap Jo asned £10)nqruuod uo vl “YON :92IN0g

(6649-00¥ ‘660-000
‘96d-00d ‘660-000
‘66IN-00N ‘66T-00
‘069-004 ‘68d-0sA

(#8I101) 8L (SL09S) L'8 (6015¥) L 0 0 0 ‘6vA-00A) PYO
(66N-00N)
F6) I'v8  (PLSID) L] (6) ¥'s8 (CLotn L1 (L6)8T8 (6610191 - (Mo - (D €o 0 SOSEASIP [eNXAs pue duLI)
(01D "19%2 ‘S6H-00D)
WAISAS AIOSUQS 10 pue
QLD 8L (Tesve) LT (€91 SLL (85061 6T (S8D9IL  ($6LST) ST - @10 0 - (7) L0 SNOAISU UI SASLASIP JOYIQ
(664-001)
CLDveL (Tsely) e (€T eS8 (beIs 6 (T L'0L  (81891) 9T - @10 - @ L0 0 SOSLASIP OLIRIYIAS
(€631-0031)
LenDgLL (ehpee) ' (TTD) 18 (Tog10) €€ v eeL  (Trisl) 8T (L1) 8°€9 ()60 - (A - (Mo SOSEASIP 2ANSITI
(669-00V) SaseasIp
(eLnese  OresD 1T (€SDVI8  (986) ST (L8DSYL  (PI¥8) €1 (€91) SOL ($) 60 - @Lo0 - ©r1 onisexed pue snonoaguy
($81) 9% oL e1r  @LDLLy W9 Lo 98D ¥sy  (0sec 6T (9°8) 6§ €Der  6O6vs  (©1 (L6) SS DL€ (OL8A ‘¥8X-09X) dploing
Avﬁﬁoﬁ;m wcﬂﬁzﬁoxov
(68X-10A) Sutuostod
#FSDT99  (SLeLS) ¥y (1T 6'SL (Leove) 8¢ (TSD) 88S  (8pLze) 1S (It ess @DTe (T1Dves 1T enees @Dy pue saumfur YO
(66-001)
(Lo zes (91892186 (01 8€8 (18659 T0I (901)908 (S€809) 66 (LzDecL (1o)8e e (©1e (TeDEL @D vy saseasIp Arojendsay
(e el (S9611€) THT (B€D) I'eL (959v¥1) €T (ST el (60€L9D) 9T  (bTD8S9 (GO €y (ST1DT9 Onos TIDveL  @6¢T (L6D-00D) Tooue)
(661-001)
(I'TD S08  (epL61S) €0F  (9°6) L'€8 (997590) 6°0v (9 11) T'LL (LLYPSD) 9°6¢ (LT €L (LS TOI (60D SLL (LDv6 (STD9L9 (09 11 SOSEASIpP IB[NOSEAOIPIED)
¥1) 9729 (I19) €00 (P 1°€9 910 €00 D19 C61 €00 D979 UIY)SEL GDT'EY IDSSL  GFD 1T (S61) 1L (01D) dseasiq uoysununy

(@’ m W) % @s) ’n W) % @s) w W) % @”™w W% @”w W @”®m W%

(28506C1 =N) (€T6LYI=N) (069T¥9=N) (65S=N) (987=N) (€LT=N)
e1oL, soTeuwo SOTeIN e1o, soTewo SI[CIN
uone[ndod [erouan s[enpIAlpur (g

(285°06¢'T = 1) uonendod [e1ouas o) pue (656 =u) (H YA S[eNpIAIPUT UdamIaq uostredwo)) :(G107—9861) YIeap Jo sasned Jurk[repup)

¥ 9l9eL



O.K. Solberg et al. / Age and Cause of Death in Huntington Disease 83

Table 5
Immediate cause of death: individuals with HD (NCDR)
Males with HD Females with HD Total
(N=123) (N=110) (N=233)
% (N)*  Muge (SD) % (N)* Mg (SD) % (N)* Mg (SD)

Respiratory diseases (J0-J99) 52.8(65) 64.5(14.3) 34.5(38) 65.2(15.9) 44.2 (103) 64.8 (14.8)
Huntington Disease (G10) 12.2(15) 62.1(14.6) 31.8(35) 64.7(13.6) 21.5(50)  63.9(13.8)
Symptoms, signs and abnormal clinical and laboratory 7.3(9) 62.9 (7.5) 14.5(16) 64.6 (12.5) 10.7 (25) 64 (10.8)

findings, not elsewhere classified (R00-R99)
Cardiovascular diseases (100-199) 122 (15) 69.6(11.9) 7.3(8) 78.8 (11.7) 99(23) 72.8(12.4)
Injury, poisoning and certain other consequences of 7.3(9) - 2.73) 5.2(12) 54.6 (12.1)

external causes (S00-T98)
Infectious and parasitic diseases (A00-B99) 3(4) 60.9 (7.1) 5.5(6) 71 (16.2) 4.3 (10) 66.9 (13.8)
Endocrine, nutritional and metabolic diseases (E00-E90) 2.4 (3) 3.6(4) 3.0(7) 61.6 (14.3)
Suicide (X60-X84, Y87) 4.1 (5) 1.8 (2) 3.0(7) 56.3(9.9)
Other diseases in nervous and or sensory system 2.4 3) 1.3(3)

(G00-H95, excl. G10)
Digestive diseases (K00-K93) 0.8 (1) 1.8 (2) 1.3 (3)
Other injuries and poisoning (VO1-Y89) (excluding 1.6 2) 0.9 (1) 1.3(3)

suicide)
Cancer (C00-C97) 0.8 (1) 0.9 (1) 0.9 (2)

*Some individuals had more than one immediate cause of death listed in their death certificate, hence leading to a sum exceeding 100%. In
all cases when suicide was mentioned as immediate cause of death in individuals with HD, it was also listed as underlying cause of death
(NCDR). Data on immediate cause of death is missing for 150 males (54.9% of the sample), 176 females (59.9% of the sample). Note: When
there are <3 cases for either males or females, mean age is not reported for any gender.

higher age were less likely to seek contact with the
CRD. Otherwise, there were no differences between
the two registries: both showed no increase in age
at death over years, no difference in age at death
between males and females, and an increasing num-
ber of deceased individuals with HD. Differences
between the two registries suggests that almost 80%
of those diagnosed with HD in Norway have been
in contact with the CRD for counseling and follow-
up. The largest gaps between the two registries were
found for those dying of HD before the age of 30 and
after the age of 80 years.

Our results show that the number of deaths of
individuals with a diagnosis of HD increased during
the period under study. Several factors may explain
this finding. First, neurological diseases such as HD
may be diagnosed more frequently and more pre-
cisely than a couple of decades ago. Secondly, death
certificates may have become more exhaustive over
time, and physicians who fill in the certificates may
also have easier access to central medical informa-
tion about the patients. Additionally, life expectancy
increased in the Norwegian population during this
period, which could also potentially lead to an
increased number of individuals with late onset HD
[14]. Still, if the increase in the number of cases was
due to individuals with late manifest HD, one would
expect that the mean age at death for individuals with
HD would increase over the decades, which was not
observed in the present study.

Despite a population growth, the number of
deceased individuals in Norway had decreased from
1986 to 2015. A decrease in the number of deaths
in the general population may be explained by better
health conditions and health care, an effect that did
not seem beneficial for individuals with HD: while
life expectancy rose with four years in the general
population in the given 30-year period, no signifi-
cant difference in mean age at death was found in
the group with HD during the same period. Conse-
quently, an increasing disparity in mean age at death
from HD and age at death in the general population
is evident. During the period of 1986-1990, the gap
in age at death between individuals with HD and the
general population was 11.6 years, whereas this gap
had increased to 14.5 years in 2011-2015. Further,
there was no difference in age at death between males
and females with HD, as has been reported previ-
ously [5], which means that the relative loss of years
is larger for females with HD, as they live longer
than males in the general population. In other words,
improved health conditions and health care leading to
an extended life expectancy in the general population,
does not seem to benefit patients with HD, as was also
observed in a Dutch study in 1999 [15]. Nevertheless,
improved care may reduce suffering associated with
some of the disease’s symptoms, and could there-
fore have the potential to decrease caregiver burden
and increase quality of life in patients with HD [10].
Future research is however needed to confirm this.
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It should be noted that individuals with HD who
died during the given time period belonged to younger
birth cohorts (later years of birth) than the general
population who died during the same time period. If
data had been available so that same birth cohorts
could be compared, the relative loss of years for an
individual with HD would probably have been even
larger.

For individuals registered with HD on their death
certificate, HD was the most common underlying
cause of death (73.5%), and respiratory diseases were
the most common immediate cause of death (64.5%).
In two other studies [4, 11], pneumonia and diseases
of the respiratory system were also reported as the
main primary cause of death in individuals with HD
(42% and 55% respectively), followed by cardiovas-
cular complications (26% and 10.9%). However, as
in the present study, the primary cause of death was
unspecified in many cases, implying uncertainties
associated with these findings. Differences between
studies regarding causes of death may be explained
by different levels of care and diagnostic sensitivity
across countries and studies. Countries can also be
expected to differ in terms of how causes of death
are registered, and diagnostic terms may also dif-
fer across registries, leading to a variation in the
frequency of reported causes of death.

Our study found that the three subsequent under-
lying causes of death were equal to the most common
underlying causes of death in the general population:
cardiovascular diseases, cancer, and respiratory dis-
ease. However, even if the order of causes of death
were similar, numbers differed. This could proba-
bly be explained by a lower mean age at death in
patients with HD, which means that individuals who
could be at risk of developing cancer or cardiovas-
cular diseases may die from HD before developing
other medical conditions.

Individuals with HD had a lower mean age at death
than the general population for all underlying causes
of death except for suicide. In the literature, suicide
figures in patients with HD are found to vary across
studies, ranging from 0.6% to 10% [16]. In the present
study, suicide was more prevalent among males with
HD (3.7%) than among males from the general pop-
ulation (1.9%), whereas there was no difference in
the prevalence of suicide between females with (1%)
and without HD (0.7%). Suicide was almost four
times more frequent underlying cause of death for
males compared with females with HD, while in the
general population, suicide was almost three times
more frequent in males than in females. Another

interesting finding was that individuals with HD com-
mitted suicide at a higher age (7-10 years later) than
the general population, with a mean age of 55.0 years
for males and 54.9 years for females. This finding
may suggest that those at risk for suicide within
the HD group differ from the general population in
terms of psychological risk, probably explained by
concerns related to the development of the disease
and experiences of function decline [17, 18]. On the
other hand, individuals who feared that they might
have inherited HD could also have committed sui-
cide in their thirties or forties, before having been
diagnosed. This group would not be registered with
HD when committing suicide, leading to a registered
increase in the mean age of death by suicide for indi-
viduals with HD and lower suicide figures than what
is really the case. Another interesting subgroup that
could potentially be associated with suicide figures,
are those who were registered with “other injuries
and poisoning” as underlying cause of death. On the
other hand, the literature has demonstrated that this
group may also include patients that have died as
a result of falls [19]. Individuals with HD dying of
other injuries and poisoning had a mean age at death
that was lower than in the general population, most
notably for females (by 16.5 years). This difference
was however not statistically significant, probably
due to small HD subsamples.

Future research should aim at having more com-
plete information of causes of death, including
immediate and contributory causes of death. It would
also be interesting to have information on the CAG
repeat length and investigate its relationship to the
age of death. Other factors that could be of poten-
tial interest for future research is information about
potentially protective factors of the patient’s environ-
ment, such as marital status which has been found to
be associated with later onsets of HD [9]. Another
area of future research could be to explore not only
the age at death, but also disease duration and factors
associated with slower progress of the disease.

Strengths and limitations

The main strength of the present study was its
access to relatively complete data from national
registries containing information about individuals
diagnosed with HD. Further, comparing information
from two different registries provided a quality check
of CRD’s voluntary patient registry. Since patients
could be listed in both registries, analyses were run
separately for data from the NCDR and the CRD,
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hence no bias due to a potential double registra-
tion was present. Still, some limitations need to be
acknowledged. First, and as expected, the number
of registered individuals with HD at the CRD was
lower than the national death registry (NCDR). A
lower number of individuals with HD in the CRD reg-
istry could indicate that some individuals and their
families do not have information about their possi-
bility to contact the CRD, or they feel they do not
need counselling and information from the center.
Another explanation could be that families wish to
hide the disease that runs in the family, a medical con-
dition that still generates shame, and therefore do not
contact the center. Further, questions could be asked
regarding whether HD can be expected to be reg-
istered correctly when cause of death is not directly
linked to the disease and hence is not registered on the
death certificate. As an example, suicide in individ-
uals who fear to have inherited the disease, but have
not yet been diagnosed, would be registered within
the general population. Last, the data from the reg-
istries did not contain any individual information that
could potentially have helped interpret results, such
as for example CAG repeat data or time of diagnosis.

Conclusion

The age at death of individuals with HD was sta-
ble over a period of 30 years, which implies that
the disparity between age at death from HD and age
at death in the general population was found to be
increasing. No gender difference in age at death was
observed in patients with HD, in contrast to what is
found in the general population, which indicates that
females with HD have a larger average loss of years
than males. Suicide was more common among indi-
viduals with HD compared to the general population,
particularly in males. Knowledge about a reduced life
expectancy for individuals with HD compared with
the general population illustrates the impact of HD
on those affected.
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