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Many adults with intellectual disability (ID) manifest parkinsonism
due to use of antipsychotic medication and other drugs [1]. However,
despite suggestions of premature aging in people with ID [2], knowledge
on the occurrence of Parkinson’s disease (PD) and other causes of
non-drug-induced parkinsonism in the broader population of people
with ID is practically non-existing.

Based on our clinical experience and the fact that parkinsonism is
reported as a manifestation of several genetic neurodevelopmental dis-
orders associated with ID [3], we predicted to find an increased risk of
parkinsonism in people with ID as compared to the general population,
regardless of medication use. To test this hypothesis, we conducted
exploratory analyses to examine the presence of parkinsonism in people
with and without ID in: 1) a large database of Dutch primary care pa-
tients, representative of the general population, and 2) the Dutch na-
tional mortality registry.

First, we extracted administrative healthcare data of 1,428,178 pri-
mary care patients from the Netherlands Institute for Health Services
Research (NIVEL) database who were registered between January 1,
2019 and December 31, 2021. NIVEL collects data from general prac-
titioners that are recorded routinely in their electronic health records
system, with diagnoses coded according to the International Classifica-
tion of Primary Care (ICPC) [4]. For all patients, we recorded the pre-
sence/absence of an active episode of parkinsonism, i.e.: ICPC code N87
parkinsonism/PD. Second, we extracted data from a Dutch mortality
registry concerning 1,057,163 individuals who died between January 1,
2015 and December 31, 2021. Data regarded all-cause mortality and
parkinsonism-related mortality. For this, we, used a population-based
database from Statistics Netherlands (CBS). In both datasets, in-
dividuals with ID were identified through linkage with a database for
chronic care and a database for welfare support. This method has pre-
viously demonstrated its merits and is described in detail elsewhere [5].

Subsequently, we calculated odds (OR) and hazard ratios (HR) with
95 % confidence intervals (95 % CI) to assess the relative risk differences
for parkinsonism between people with and without ID using regression
analyses and corrected for differences in age and sex. Within the NIVEL
primary care cohort as well as the deceased population, 1.5 % had an ID,
in line with international estimates [5].

In the cohort of primary care patients, the occurrence of
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parkinsonism was similar for people with and without ID; i.e., 0.4 %.
However, when considering the younger age distribution of the ID
population, individuals with ID exhibited higher odds of parkinsonism
(OR 2.45, 95 % CI 1.99-3.00). Similar to the general population, a
majority of ID patients with parkinsonism were male, and they were on
average 8 years younger than their counterparts without ID (see
Table 1).

In the mortality statistics, parkinsonism accounted for a smaller
proportion of all deaths in the ID population (109 out of 16,528; 0.7 %)
compared to the general population (12,608 out of 514,397; 1.2 %),
largely due to the substantial overall mortality disparity faced by in-
dividuals with ID (all-cause mortality HR 3.27; see Table 1), leading to
more competing causes of death. However, when we again considered
the different demographic profile (age and sex) of the ID population,
individuals with ID were found to be at a higher risk of mortality from
parkinsonism compared to individuals of the same age and sex in the
general population; with the vast majority registered as primary
parkinsonism (HR 1.48, 95 % CI 1.23-1.79). On average, individuals
with ID who died from parkinsonism were 10 years younger than those
dying from parkinsonism in the general population (see Table 1).

The findings of these analyses are in line with a study on primary
healthcare data on 1,424,378 adults in Scotland that reported a similar
OR (2.83, 95 % CI 1.95-4.13) for parkinsonism in people with ID [6].
Expanding on this, the Dutch mortality data suggested, for the first time,
that forms of parkinsonism other than drug-induced parkinsonism
(i.e., 97.8 % of deaths attributed to parkinsonism concerned primary
parkinsonism; See Table 1) may be more common in ID as compared to
the general population.

The implications of our observations may be manifold. On an indi-
vidual level, increased awareness may inform a timely diagnosis (which
is presently often not the case in our experience) and tailored treatment
(assuming that at least some persons with ID will prove to have
parkinsonism that is responsive to dopaminergic medication) [3], which
could ultimately improve quality of life. Individuals with ID, caregivers,
and professionals involved in their care will need to be informed of the
risk of developing parkinsonism, in order to promote early detection,
diagnosis, and treatment. Periodic neurologic enquiry and motor as-
sessments may be considered for all adults with ID. Video recordings and
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Table 1
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Parkinsonism in a cohort of Dutch primary care patients and in the Dutch mortality registry.

General population

Individuals with ID*

Total Male sex Age* Total Male sex Age© OR® 95 % CI
Primary care patients” n % n % M SD n % n % M SD
Total cohort 1,428,178 100 697,292 48.8 50.7 19.2 21,520 100 12,407 57.5 42.0 16.5 2.45 1.99-3.00
Patients with parkinsonism‘I 6,106 0.4 3,740 61.3 76.2 10.0 96 0.4 62 64.6 68.0 11.6
) ) Total Male sex Age at death Total Male sex Age at death HR® 95 % CI
Mortality registry n % n % M SD n % n % M SD
All-cause mortality ‘ 1,057,163 100 514,397 48.7 79.0 12.6 16,528 100 9,478 57.3 63.6 13.9 3.27 3.22-3.32
Parkinsonism-related mortality’ 12,608 1.2 7,472 59.3 81.6 7.2 109 0.7 69 63.3 71.8 10.0 1.48 1.23-1.79

95 % CI = 95 % confidence interval, HR = hazard ratio, ICPC = International Classification of Primary Care, ID = intellectual disability, M = mean, OR = odds ratio,

SD = standard deviation.
2 ID prevalence 1.5 %.

b Selection based on all patients who were 18 years or older in 2021 and registered at a general practitioner service for a minimum of 3 months between 2019 and

2021 (mean registration duration of 2.1 (SD 0.9) versus 2.0 (SD 0.9) years).

¢ Refers to age in years in 2021.

4 Record of chronic episode containing ICPC code N87 parkinsonism/PD, diagnosed at any time.

¢ Adjusted for age and sex. General population is reference group.

f Underlying cause of death primary (ICD-10 code G20, 97.8 % of all cases) or secondary (ICD-10 code G21, 2.2 % of all cases) parkinsonism.

validated screening and rating scales may aid in this regard. On a soci-
etal level, medical professional societies, healthcare facilities and policy
makers will need to better prepare for appropriate guidelines that focus
on the recognition of parkinsonism and installation of appropriate care.
This is particularly relevant in light of the increase in life expectancy in
people with ID [7].

To interpretate our findings properly, several methodological limi-
tations should be considered. First, individuals with ID whose medical
care is included in their long-term support package are likely to be un-
derrepresented in the Dutch general practitioner data, given that pa-
tients with ID in residential settings not all had a general practitioner
involved in their medical care [8]. This group was however included in
the mortality statistics. Second, people with mild ID may be
under-identified as they are less likely to utilize the long-term support
services of which data were used for identification purposes. Third, the
diagnostic information from primary care was restricted to 3-position
ICPC-codes, which did not allow us to differentiate between PD and
other forms of parkinsonism, as this distinction is defined by subcodes
[4]. Fourth, information on use of medication that may cause parkin-
sonism was not available. However, even if that information were
available, it must be taken into account that drug-induced parkinsonism
and other causes of parkinsonism are not mutually exclusive, and that
dopaminergic imaging would be required to establish a more definitive
diagnosis. Fifth, while large population-based datasets were used to
identify a broad spectrum of individuals with ID, these datasets lacked
information on ID aetiology, which could help to further understand the
causal pathways. Lastly, errors due to data handling should be consid-
ered. Accuracy of the diagnostic information in the records of a general
practitioner depends on information provided by the medical specialist,
as well as the quality of the registration by general practitioners [9].

In conclusion, our exploratory analyses support the idea that people
with ID are at increased risk for developing parkinsonism, that may not
only be related to their use of antipsychotics or other drugs. Future
research will be necessary to confirm the findings, and to identify any
genetic or other subgroups at risk.

CRediT authorship contribution statement
Erik Boot: Writing — review & editing, Writing — original draft,

Investigation, Conceptualization. Agnies M. van Eeghen: Writing —
review & editing, Investigation. Bas R. Bloem: Writing — review &

editing, Investigation. Bart P. van de Warrenburg: Writing — review &
editing, Investigation. Maarten Cuypers: Writing — review & editing,
Writing — original draft, Methodology, Investigation, Formal analysis,
Data curation, Conceptualization.

Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

References

[1] R. Sheehan, L. Horsfall, A. Strydom, D. Osborn, K. Walters, A. Hassiotis, Movement
side effects of antipsychotic drugs in adults with and without intellectual disability:
UK population-based cohort study, BMJ Open 7 (8) (2017) e017406.

[2] J.D. Lin, C.L. Wu, P.Y. Lin, L.P. Lin, C.M. Chu, Early onset ageing and service
preparation in people with intellectual disabilities: institutional managers’
perspective, Res. Dev. Disabil. 32 (1) (2011) 188-193.

[3] E. von Scheibler, A.M. van Eeghen, T.J. de Koning, M.L. Kuijf, J.R. Zinkstok, A.

R. Muller, T. van Amelsvoort, E. Boot, Parkinsonism in genetic neurodevelopmental
disorders: a systematic review, Mov. Disord. Clin. Pract. 10 (1) (2023) 17-31.

[4] LM. Hofmans-Okkes, H. Lamberts, The International Classification of Primary Care
(ICPC): new applications in research and computer-based patient records in family
practice, Fam. Pract. 13 (3) (1996) 294-302.

[5] M. Cuypers, H. Tobi, J. Naaldenberg, G.L. Leusink, Linking national public services
data to estimate the prevalence of intellectual disabilities in the Netherlands: results
from an explorative population-based study, Publ. Health 195 (2021) 83-88.

[6] S.A. Cooper, G. McLean, B. Guthrie, A. McConnachie, S. Mercer, F. Sullivan,

J. Morrison, Multiple physical and mental health comorbidity in adults with intel-
lectual disabilities: population-based cross-sectional analysis, BMC Fam. Pract. 16
(2015) 110.

[7] L. Garcia-Dominguez, P. Navas, M.A. Verdugo, V.B. Arias, Chronic health conditions
in aging individuals with intellectual disabilities, Int. J. Environ. Res. Publ. Health
17 (9) (2020).

[8] S. Huisman, D. Festen, E. Bakker-van Gijssel, Healthcare for people with intellectual
disabilities, J. Pol. Pract. Intel. 21 (2024) e12496.

[9] R.A. Verheij, V. Curcin, B.C. Delaney, M.M. McGilchrist, Possible sources of bias in
primary care electronic health record data use and reuse, J. Med. Internet Res. 20 (5)
(2018) e185.

Erik Boot~

Advisium, ‘s Heeren Loo Zorggroep, Amersfoort, the Netherlands
Department of Psychiatry and Neuropsychology, MHeNs, Maastricht
University, Maastricht, the Netherlands

The Dalglish Family 22q Clinic, University Health Network, Toronto,
Ontario, Canada


http://refhub.elsevier.com/S1353-8020(24)01091-5/sref1
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref1
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref1
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref2
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref2
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref2
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref3
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref3
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref3
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref4
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref4
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref4
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref5
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref5
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref5
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref6
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref6
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref6
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref6
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref7
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref7
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref7
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref8
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref8
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref9
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref9
http://refhub.elsevier.com/S1353-8020(24)01091-5/sref9

Correspondence

Agnies M. van Eeghen

Advisium, ‘s Heeren Loo Zorggroep, Amersfoort, the Netherlands
Emma Children’s Hospital, University of Amsterdam, Amsterdam, the
Netherlands

Bas R. Bloem, Bart P. van de Warrenburg

Department of Neurology, Center of Expertise for Parkinson & Movement
Disorders, Donders Institute for Brain, Cognition and Behavior, Radboud
University Medical Center, Nijmegen, the Netherlands

Parkinsonism and Related Disorders 128 (2024) 107079

Maarten Cuypers

Radboud University Medical Center, Department of Primary and
Community Care, Nijmegen, the Netherlands

Academic Collaborative Intellectual Disability and Health — Sterker op Eigen
Benen (SOEB), Nijmegen, the Netherlands

* Corresponding author. Advisium, ‘s Heeren Loo Zorggroep,
Amersfoort, the Netherlands.

E-mail addresses: erik.boot@maastrichtuniversity.nl, erik.
boot@sheerenloo.nl (E. Boot).


mailto:erik.boot@maastrichtuniversity.nl
mailto:erik.boot@sheerenloo.nl
mailto:erik.boot@sheerenloo.nl

	Parkinsonism in people with intellectual disability
	CRediT authorship contribution statement
	Declaration of competing interest
	References


