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Incidence of motor neurone 
disease within MidCentral 

Region, New Zealand
Alexandra Caulfield, Pietro Cariga 

In 2016, neurological disease was re-
sponsible for the death of almost three 
million people globally.1 Its impact will 

continue to grow as countries become more 
socio-economically developed and reduce 
preventable deaths from infectious disease, 
malnutrition and pregnancy-related causes.

New Zealand already shoulders a heavy 
burden in this respect; neurological disease 
is now the 3rd highest cause of death behind 
cardiovascular disease and cancer, and has 
overtaken chronic respiratory disease as 
a cause of death among New Zealanders.1 
In addition, the impact on patients cannot 
be overemphasised; many neurological 
diseases are lifelong and degenerative, 
with a catastrophic personal impact on 
patients’ lives, and economic implications 
for the individual and wider society. In New 
Zealand, they are the 4th highest cause of 
years of life lost to disability.1

Motor neuron disease (MND) is one such 
group of neurodegenerative diseases, char-
acterised by progressive deterioration of 
upper and lower motor neurons. MND is 

more common in men, with a peak incidence 
in the 7th decade.2 Some MNDs are inherited, 
but in most cases the causes are not known. 
In sporadic MNDs, environmental, toxic, 
viral or genetic factors may be implicated. 
Recent studies have suggested that the 
incidence of MND in New Zealand may be 
higher than in Europe and North America.3–6 
The purpose of this observational study 
was to calculate the incidence and charac-
terise the demographics of MND within the 
MidCentral District Health Board region, 
which provides care for 174,340 people 
living in the southern region of North Island. 

This study is in response to recent calls 
for further data on the regional incidence 
of MND within New Zealand,3 and comple-
ments previous studies on incidence in the 
Hawke’s Bay4 and Canterbury5 regions, and 
prevalence in the Wellington6 region. It is 
also in line with the World Health Orga-
nization’s Sustainable Development Goals 
for 2030,7 which call for further research 
into non-communicable disease, aiming 
to reduce premature mortality from such 

ABSTRACT
AIM: The aims of this observational study were firstly to calculate annual incidence of motor neurone 
disease (MND) within the midcentral region of New Zealand and secondly to characterise the demographics 
of this patient group, including age, sex, ethnicity and geographical distribution within the region.

METHOD: Patients with a new diagnosis of MND over a five-year period (1 February 2013–31 January 2018) 
were identified via a clinical coding search of all outpatient and inpatient encounters. Records were then 
individually screened to confirm a new diagnosis of MND via both clinical (confirmation by a neurologist) 
and neurophysiological (needle electromyography) criteria.

RESULTS: Twenty-five new diagnoses of MND were identified. The incidence was 2.9 per 100,000/year. 
Mean and median age at diagnosis were 69 and 72 respectively (range 38–84), and the male:female ratio 
was 13:12. Of the 25 identified cases, 21 (84%) were of European descent, two (8%) of Māori descent, and 
two of undetermined ethnicity. 

DISCUSSION: The findings from this study (incidence of 2.9/100,000) are in concordance with the higher 
incidence of MND found in other regions of New Zealand compared with other areas of the world. Further 
studies are warranted to investigate incidence in other regions, thereby building the foundations for the 
study of genetic and environmental factors.
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causes by one-third through prevention and 
treatment. It is hoped that further epide-
miological data on MND will provide the 
necessary background for future studies into 
potential environmental risk factors. 

Method
Patients with a new diagnosis of motor 

neurone disease between 1 February 2013 
and 31 January 2018 were identifi ed using 
clinical coding data at Palmerston North 
Hospital. All outpatient visits and inpatient 
encounters containing the codes ‘MND’, 
‘Motor Neurone Disease’, ‘ALS,’ or ‘Amyo-
trophic Lateral Sclerosis’ were individually 
screened to confi rm a new diagnosis of MND 
received during the above period via both 
clinical (confi rmation by a neurologist) and 
neurophysiological (needle electromyog-
raphy) criteria. All cases had to meet the 
Awaji criteria for ALS.8 The following data 
were collected: gender, age at diagnosis, 
date of diagnosis and ethnicity. In addition, 
we collected data on residential address to 
identify potential geographical clusters of 
MND.

  DHB protocol for ethical approval was 
followed; no ethics committee approval 
was required for this study as it involved 

analysis of pre-existing data, with no patient 
contact or interventions carried out. Inci-
dence was calculated as new cases/100,000 
per year for the census-derived total popu-
lation and then separately for the population 
aged 65 and over, to account for the strong 
association between MND and age groups.

 Results
Twenty-fi ve patients with a new diagnosis 

of MND were identifi ed during the fi ve-year 
study period. The male:female ratio was 
13:12, in keeping with existing studies. 
Mean and median age at diagnosis were 69 
and 72 respectively (range 38–84). Of the 25 
patients, 21 (84%) were of European descent 
and two (8%) of Māori descent. Ethnicity 
could not be determined for two patients. 
Incidence was 2.9 per 100,000/year for the 
total population, and 12.7 per 100,000/year 
for the population aged 65 and over (which 
accounts for 18% of the total population). No 
geographical clusters emerged accounting 
for population density by visual evaluation 
using clustering of cases on 2013 census map 
for population and dwellings (no formal 
analysis was undertaken due to the low 
number of cases). Individual data for all 
study subjects is shown in Table 1.

Figure 1: Search strategy fl ow diagram of included cases.
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Discussion
This study is the fi rst to examine inci-

dence of MND within MidCentral Region, 
and thus provides important epidemio-
logical data for future research on MND 
within New Zealand. It does however have 
several limitations. First, ‘borderline’ cases 
with symptoms or EMG results which were 
suggestive of potential MND (but not yet 
defi nitive) may later prove to have had the 
disease in early stages, with the result that 
several early cases of MND were excluded 
from the study. Second, our chosen search 
terms were ‘MND’ and its most common 
subtype ‘ALS’ (and their unabbreviated 
forms), which may have excluded patients 
with less common subtypes of the disease 
from the study. This illustrates a relevant 

point for future studies; the disease includes 
a broad spectrum of different conditions, 
and the link with ‘MND’ is not yet fully 
understood for many of these. 

This study answers recent calls to 
improve epidemiological data on MND in 
New Zealand, in light of earlier regional 
studies suggesting a higher incidence than 
in similarly developed countries; this data 
may underlie specifi c genetic and envi-
ronmental risk factors, as suggested by 
Scotter.3 A recent systematic analysis for the 
Global Burden of Disease Study 20159 found 
geographical variation in the distribution of 
MND, with highest rates in highest income 
areas. Reviews of epidemiological studies in 
Europe and North America have suggested 
a regional incidence between 1.8910 and 

Table 1: Individual characteristics of confi rmed cases.

Case number Gender Year of diagnosis Age at diagnosis Ethnicity Residential 
category

1 F 2013 81 NZ European Semi-rural

2 M 2013 84 Other European Semi-rural

3 F 2013 73 NZ European Urban

4 F 2013 74 NZ European Urban

5 M 2013 75 Other European Urban

6 F 2013 80 NZ European Urban

7 F 2014 73 NZ European Urban

8 F 2014 38 NZ European Urban

9 M 2015 76 NZ European Semi-rural

10 F 2015 70 NZ European Semi-rural

11 F 2015 61 Other European Urban

12 M 2016 78 NZ European Semi-rural

13 F 2016 72 NZ European Urban

14 M 2016 65 Not known Semi-rural

15 M 2017 72 NZ European Urban

16 M 2017 55 Other European Urban

17 M 2017 46 Māori Urban

18 M 2017 74 NZ European Urban

19 M 2017 70 Not known Semi-rural

20 M 2017 73 Māori Urban

21 M 2017 65 Other European Semi-rural

22 F 2018 70 NZ European Semi-rural

23 F 2018 69 NZ European Urban

24 F 2018 58 NZ European Semi-rural

25 M 2018 70 NZ European Urban
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2.082 per 100,000/year. Studies within New 
Zealand have found an incidence of 2.5 
per 100,000/year and 3.3 per 100,000/year 
in Hawke’s Bay4 and Canterbury5 regions 
respectively. Our calculated incidence of 
2.9/100,000 (in a population with median 
age of 37 years) corroborates the higher 
incidence of MND found in other regions 
of New Zealand compared with other areas 
of the world, including studies evaluated 
in a previous systematic review, in similar 
populations with median age between 36 and 
38 years.2 Further, incidence of MND within 
New Zealand appears to be increasing in 
recent decades,5 and a recent study by Cao 

et al11 found the New Zealand mortality rate 
was higher than comparable international 
studies, postulating a potential association 
with caucasian genetics but also the possi-
bility of additional genetic factors specifi c 
to the New Zealand population. Further 
analysis of the MND burden in New Zealand 
is necessary in the light of these fi ndings, 
specifi cally identifying incidence in other 
regions and potential geographical clusters. 
This will lay the groundwork for the iden-
tifi cation of reasons behind the apparent 
high and increasing incidence of the disease 
within New Zealand. 
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