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ABSTRACT
Objective: Individuals with anorexia nervosa (AN) share premorbid traits with Parkinson's Disease (PD) (e.g., anxiety) and 
exhibit a two‐fold relative risk of a reported family history of PD. Published estimates of intra‐ and inter‐disorder genetic ar
chitecture were extracted and compared prior to conducting novel analyses to provide evidence for cross‐disorder genetic risk.
Methods: National register or meta‐analytic familial, twin, and common variant genome‐wide studies were searched; estimates 
and findings were extracted and compared. Novel cross‐disorder conditional and conjunctional false discovery rate analyses 
were performed.
Results: Sibling relative risks and additive genetic estimates of the two disorders were similar. AN had greater common variant 
heritability than PD whether measured via infinitesimal model (linkage disequilibrium score regression, LDSC) or causal 
mixture model (MiXeR). AN had greater polygenicity than PD (mean (SD) 2.50E‐03 (1.64E‐04) versus 2.72E‐4 (1.47E‐05), 
p < 0.001), but lower discoverability than PD (4.20E‐05 (2.69E‐06) versus 1.40E‐04 (6.95E‐06), p < 0.001). Global genetic cor
relation was significant (e.g., bivariate LDSC rg = 0.10, p = 0.0033). Novel analyses identified cross‐disorder enrichment, and 
cross‐disorder risk at chr3p21.31.
Conclusions: Cross‐disorder AN and PD research identified shared risk variants at chr3p21.31, genes and mechanisms 
(e.g., conditioning, fear, and reward) linked to a shared endophenotype.

1 | Introduction

Anorexia nervosa (AN) is a complex neuropsychiatric‐metabolic 
eating disorder (ED) with a strong genetic component, common 
early onset, and substantial morbidity and mortality (Bulik 
et al. 2022; Kaye and Bulik 2021; Watson et al. 2019). Parkin
son's Disease (PD) is a neurological disorder with significant 
interactions between genetic and environmental factors, com
mon late onset, and progressive movement impairment (Ben‐ 
Shlomo et al. 2024; Noyce et al. 2019).

While AN may appear unrelated to PD given differences in age 
of onset and course, the disorders share traits in multiple do
mains, suggesting a common genetic vulnerability (Krueger 
et al. 2026). Shared characteristics include dopaminergic alter
nations (Jiménez‐Jiménez et al. 2014; Kaye et al. 2020), pre
morbid anxiety (Marzola et al. 2019; Overton and Coizet 2020), 
harm avoidance (Atiye et al. 2015; Santangelo et al. 2018), and 
weight loss and reduced adiposity (Hebebrand et al. 2025; Pak 
et al. 2018; Noyce et al. 2019; Duncan et al. 2017).
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Indeed, comprehensive analysis of genome‐wide association 
scan (GWAS) analyses of psychiatric and neurological disorders 
found significant shared genetic risk architecture between AN 
and PD (Smeland et al. 2025). Common variant genetic corre
lations between AN and PD were identified via multiple 
methods, including common variant polygenic correlation, 
specification of heritability, and causal mixture modelling 
(Bulik‐Sullivan et al. 2015; Speed and Balding 2019; Holland 
et al. 2020). Review of AN and PD comorbidities and neurobi
ology suggested shared aetiologies, and a clinical study of family 
history demonstrated a significant two‐fold relative risk of a 
reported family history of Parkinson's Disease in individuals 
with AN (Krueger et al. 2026).

The present study aimed to build upon these neurobiological, 
genetic, and clinical findings by reviewing intra‐ and inter‐ 
disorder measures of genetic architecture and conducting a 
search for shared variants. We had three research questions: (1) 
What are the intra‐disorder genetic architectures of AN and 
PD?; (2) What is the common variant global genetic correlation 
between AN and PD?; and, (3) What common variants are 
identified in novel cross‐disorder analysis of AN and PD? For 
questions 1 and 2, we extracted, compared and discussed 
existing estimates to provide context for cross‐disorder research. 
For question 3, we hypothesised there would be genome‐wide 
significant (GWS) shared variants, and that such variants 
might inform our understanding of risk factors shared between 
AN and PD.

2 | Methodology

2.1 | Study Design

We compared extracted genetic and genomic epidemiologic 
measures from the literature and we present the results of novel 
secondary data analysis of GWAS summary statistics.

2.2 | Literature Search

The genetic and genomic epidemiologic literature was searched 
to find generalisable studies by sample base or number 
of component studies, that is, national registry analyses, or 
clinically‐based meta‐analyses. See Supporting Information S1.

2.3 | Extracted Measures

We extracted measures of sibling relative risk, twin model pa
rameters, common variant heritability, polygenicity and dis
coverability, and global genetic correlation. We report mean 
estimates, 95% Confidence Intervals (95CI), standard deviation 
of the sample, or standard error of the mean as provided by data 
sources. We used a test of interaction to compare sibling familial 
risk estimates (Altman and Bland 2003), and either a Z‐score 
test or t‐test to compare mean estimates; tests were two‐sided 
and α < 0.05.

2.4 | Novel Analyses

2.4.1 | AN and PD Locus Overlap

We extracted GWS single nucleotide polymorphisms (SNPs), 
genes and linkage disequilibrium (LD) regions from published 
AN GWAS (Duncan et al. 2017; Watson et al. 2019). We searched 
the National Human Genome Research Institute‐European Bio
informatics Institute (NHGRI‐EBI) GWAS catalogue (Cerezo 
et al. 2025) for associations at these SNPs, genes and linkage 
disequilibrium (LD) regions with PD, and PubMed for mecha
nistic associations with PD. We calculated LD statistics (Gabriel 
et al. 2002) from 1000 Genomes Project HapMap data (Fairley 
et al. 2020) using LDpair (Machiela and Chanock 2015).

2.4.2 | Novel Analyses for Shared SNPs

We performed novel cross‐trait enrichment between AN and PD 
using conditional and conjunctional false discovery rate 
(condFDR and conjFDR) analyses (https://github.com/precime 
d/pleiofdr) (Smeland et al. 2020; Andreassen et al. 2013). Briefly, 
condFDR was first applied, which conditions the GWAS sum
mary statistics for each pair of traits onto each other in both 
directions. We then applied conjFDR to extract the maximum of 
the two mutual condFDR for a specific SNP. Openly available 
summary statistics were prioritised, where AN data were 
obtained from the Eating Disorders Working Group of the 
Psychiatric Genomics Consortium and PD data were obtained 
from http://research‐pub.gene.com/chang_et_al_2017. Given 
the exploratory nature of these analyses, we first utilised a 
stringent 0.05 FDR whole‐genome significance threshold, and 
explored results at a more liberal 0.10 FDR threshold.

SNPs with conjFDR p > 0.05 and p < 0.10 and those in LD 
(r2 > 0.6) were mapped to genes using positional, gene 
expression (eQTL), and chromatin interaction information in 
the SNP2GENE modules of Functional Mapping and Annota
tion (FUMA) (Watanabe et al. 2017); FUMA extracts and in
tegrates data using multiple databases summarising SNP 
location and effects relative to gene structure, gene and protein 
sequence, coding and conservation; effects on gene expression; 
and long‐range chromatin interactions.

When the text introduces a SNP, the reference SNP cluster ID 
(rsID), chromosome coordinate (hg19 genome assembly) and 
physical location with respect to gene structure are given 
(https://www.ncbi.nlm.nih.gov/snp/).

Highlights
• Anorexia nervosa (AN) and Parkinson's Disease (PD) 

have similar intra‐disorder relative risk, and robust 
additive genetic and non‐shared environmental risks.

• AN has more estimated causal variants accounting for 
a larger portion of genetic risk than PD, but their 
average effect size is smaller, requiring larger sample 
sizes for discovery.

• AN and PD are globally genetically correlated and 
share risk variants at chr3p21.31, the second densest 
region of cross‐disorder findings in psychiatry.
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3 | Results

3.1 | Genetic Epidemiology Measures

See Table 1 for extracted measures and Supporting 
Information S1 for details on the literature search, short de
scriptions of the measures, studies chosen to extract and 
compare measures, and GWASs selected by Anttila et al. (2018), 
Smeland et al. (2025), and this study for cross‐disorder analyses 
(Smeland et al. 2025; Anttila et al. 2018).

3.1.1 | Familial Risk Estimates

We compared sibling risk estimates from: a population‐based 
cohort study of AN risk leveraging 1969‐2004 data from the 
Danish Psychiatric Central Research Register (Steinhausen 
et al. 2015), a meta‐analysis of PD family history studies pub
lished between 1967 and 2006 (Thacker and Alberto 2008), and 
a population‐based cohort study of PD risk using 1999–2015 
data from the Taiwanese National Health Insurance Research 
Database (Liu et al. 2018). The population‐based cohorts 
adjusted for demographics; Liu et al. (2018) used population 
prevalence instead of control families to calculate sibling risk. 
Sibling relative risk estimates for AN and for PD were between 
two and four; there were no significant differences between the 
estimates (p‐values > 0.113).

3.1.2 | Additive Genetic and Shared and Non‐Shared 
Environment (ACE) Model Parameters

Studies using data from the Swedish Twin Registry were chosen to 
compare ACE model parameters. The AN study reported pa
rameters with 95CIs in female twins born between 1935 and 1958 
in two AN models by source of diagnostic information, narrow 
(structured clinical interview) and broad (multiple sources) 
(Bulik et al. 2006); the PD study reported parameters without 
95CIs in 18 models including two sets of twins born before 1953 
with longitudinal or cross‐sectional ascertainment, and two 
diagnostic models, narrow (PD diagnoses) and broad (PD and 
parkinsonism) (Wirdefeldt et al. 2011). We chose to report the 
results from the narrow models. For AN, modelling indicated all 
three variance components may be contributing to liability using 
95CI as an indicator, where a2 and e2 95 CIs excluded zero. For 
PD, modelling of the longitudinal sample indicated A and E are 
important variance components in both women and men, with a 
non‐zero C parameter estimated in the unconstrained female 
model. There were no significant differences between AN and PD 
parameter estimates (p‐values > 0.472).

3.1.3 | Common Variant Heritability (h2
g)

We extracted h2
g estimates calculated using the univariate LDSC 

model in each of two recent comprehensive analyses of brain 
disorders (Smeland et al. 2025; Anttila et al. 2018) and h2

g esti
mates calculated using the univariate MiXeR model (Smeland 
et al. 2025; Anttila et al. 2018). In all comparisons, AN h2

g 

exceeded PD h2
g (p‐values < 0.015).

3.1.4 | Mixture Model Polygenicity and Discoverability

Polygenicity (proportion and number of causal variants) of AN 
was an order of magnitude greater than that of PD (Smeland 
et al. 2025). Discoverability (effect size variance of causal 

variants) of AN was an order of magnitude smaller than that of 
PD (Smeland et al. 2025). AN and PD estimates were signifi
cantly different (p‐values < 0.001).

3.1.5 | Common Variant Genetic Correlation

Genetic correlation estimated in the Anttila et al. (2018) analysis 
was non‐significant (p = 0.77). Estimated rgs with effective AN 
and PD sample sizes five and 10 times larger were significant 
and similar in magnitude by inspection: bivariate LDSC 
rg = 0.10, p = 0.0033; bivariate MiXeR rg = 0.09, SD = 0.01 
(Smeland et al. 2025).

3.2 | AN and PD GWAS Locus Overlap

AN and PD GWAS locus overlap from the GWAS catalogue are 
summarised in Table 2. The chr3p21.31 SNP rs9821797 
(chr3:48,718,253; NCKIPSD IVS5) was the lead AN SNP in a 
region of SNPs with p < 1E‐5 and r2 > 0.1 spanning 3.79 Mbp 
with 95 protein‐coding genes, assigned to NCKIPSD by prox
imity (Watson et al. 2019). This region includes the SNP 
rs12497850 (chr3:48,748,989; IP6K2 IVS1), associated with PD 
and assigned to IP6K2 by eQTL analysis (Chang et al. 2017; 
Nalls et al. 2019). The AN SNP and the PD SNP (30 kilobasepairs 
distal) are in LD (D’ = 0.92 and r2 = 0.23, χ2 = 235.1, p < 0.0001).

3.3 | AN and PD Shared Risk SNPs

Motivated by a significant rg of 0.10 (p = 0.0033) found in 
Smeland et al. (2025) obtained through LDSC, cross‐disorder 
analyses with conjFDR were explored to identify SNPs shared 
between AN and PD. It is important to note that the total 
number of matching SNPs between the AN and PD datasets was 
limited to 7411 given the reduced number of SNPs in the openly 
available summary statistics, reducing power for cross‐disorder 
analyses. Nevertheless, cross‐disorder enrichment is visible in 
the combined conditional quantile‐quantile plot where PD 
nominal p‐values conditional on AN p‐values show substantial 
enrichment; AN nominal p‐values are truncated due to the 
much lower number of significant p‐values, however, a slight 
enrichment is observed at a empirical −log10(q) of 3 (Figure 1).

Although no SNPs were found at the stringent FDR < 0.05 
threshold, exploratory analysis at a more liberal threshold of 
FDR < 0.1 revealed one putatively shared risk SNP (rs12497850, 
chr3:48,748,989; IP6K2 IVS1) between AN and PD (Tables 3 and 4; 
Figure 2). This SNP was the same SNP identified as GWS for PD in 
the AN chr3p21.31 region (Chang et al. 2017; Nalls et al. 2019). We 
mapped this SNP to 42 genes using FUMA, where four genes were 
mapped by all methods (NCKIPSD, P4HTM, WDR6, and 
DALRD3) and one by all methods excluding chromatin interac
tion (IP6K2); most genes were mapped using gene expression and 
chromatin interaction methods (Supporting Information S1: 
Table S3).

4 | Discussion

We hypothesised existing findings and novel analyses might 
provide evidence to support AN and PD cross‐disorder research. 
Common neurobiological, psychological, and metabolic char
acteristics, a family history study, and estimates of global genetic 
correlation indicated common genetic factors, however, a search 
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for shared SNPs had not yet been reported. Given the known 
influence of environmental and Mendelian risk factors in PD, 
we hypothesised the genetic architectures for the disorders 
might differ, but there were no comparisons covering genetic or 
genomic epidemiologic measures focusing exclusively on AN 
and PD.

Our literature search, selection and comparison of studies and 
measures discovered three main findings: (1) no differences in 
sibling relative risk or additive genetic architecture; (2) greater 
heritability and polygenicity in AN but reduced discoverability 
compared with PD; and, (3) modest global genetic correlation 
exists between the disorders. By GWAS catalogue queries guided 

TABLE 2 | Genome‐wide significant (GWS) AN loci, genes, LD region, protein names and GWS loci for PD.

SNPs, gene(s), and/or LD region 
reported by GWAS

Recommended protein name 
(UniProt Consortium 2025)

Search NHGRI‐EBI GWAS catalogue 
for: SNP, gene(s), or LD region, & 

“Parkinson”
rs4622308, chr12:56075401;
Genes (all gene‐wise significant): 
chr12q13.2‐13.3: PMEL, CDK2, RAB5B, 
SUOX, IKZF4, RPS26, ERBB3, 
ENSG00000257411, PA2G4, RPL41, 
ZC3H10, ESYT1, and,
chr12q14.1: TAFA2/FAM19A2 (Duncan 
et al. 2017)

Melanocyte protein PMEL,
Cyclin‐dependent kinase 2,
Ras‐related protein Rab‐5B,
Sulphite oxidase, mitochondrial,
Zinc finger protein Eos,
Small ribosomal subunit protein eS26,
Erb‐b2 receptor tyrosine kinase 3,
Proliferation‐associated protein 2G4,
Small ribosomal subunit protein eS32,
Zinc finger CCCH domain‐containing 
protein 10,
Extended synaptotagmin‐1,
TAFA chemokine like family member 2 
(formerly, family with sequence similarity 
19, member A2)

No PD association with SNP reported.
No PD associations with 13 genes 
reported.
No LD region reported.

rs9821797*, chr3:48718253, NCKIPSD 
IVS5 (nearest gene, 110 other genes identi
fied, 95 protein‐coding genes); 2nd locus 
rs73088112*, chr3:49413352, RHOA
IVS1, LD region chr3:47588253‐51368253

NCK‐interacting protein with SH3 
domain

Within chr3p21.31 LD region, rs12497850, 
chr3:48748989, IP6K2 IVS1, GWS with 
PD: 9E‐9 (Chang et al. 2017), 1E‐10 (Nalls 
et al. 2019), and 3E‐9 (Kim et al. 2024). 
IP6K2 selected by functional analysis 
(Nalls et al. 2019; Chang et al. 2017).

rs6589488*, chr11:114997256‐115424956, 
CADM1 IVS5 (nearest)

Cell adhesion molecule 1 No NHGRI‐EBI GWAS catalogue 
association w/PD

rs2287348*, chr2:53881813‐54362813, 
ERLEC1 IVS10 (nearest, 12 other genes)

Endoplasmic reticulum lectin 1 No NHGRI‐EBI GWAS catalogue 
association w/PD

rs2008387*, chr10:131269764‐131463964,
MGMT IVS2 (nearest, 1 other)

Methylated‐DNA—Protein‐cysteine 
methyltransferase

No NHGRI‐EBI GWAS catalogue 
association w/PD

rs9874207*, chr3:70670750‐71074150,
FOXP1 IVS19 (nearest, 1 other)

Forkhead box protein P1 No NHGRI‐EBI GWAS catalogue 
association w/PD

rs10747478*, chr1:96699455‐97284455, 
intergenic, LINC01787 & PTBP2 (nearest 
protein coding) are flanking

Polypyrimidine tract‐binding protein 2 No NHGRI‐EBI GWAS catalogue 
association w/PD

rs370838138*, chr5:24945845‐25372845, 
intergenic, CHD10 (nearest protein‐ 
coding)

Cadherin‐10 No NHGRI‐EBI GWAS catalogue 
association w/PD

rs13100344*, chr3:93968107‐95059107, 
intergenic, MIR6730 & LINC00879 are 
flanking, NSUN3 (nearest protein coding)

tRNA (cytosine (34)‐C (5))‐ 
methyltransferase, mitochondrial

No NHGRI‐EBI GWAS catalogue 
association w/PD

Note: *These GWAS loci were reported by (Watson et al. 2019), who defined: “Nearest gene is the nearest gene within the region of LD “friends” of the lead variant 
(LD‐r2 > 0.6 +/− 500 Kb)”; GWAS locus region as “SNPs with p < 1e‐05 and linkage‐disequilibrium (LD) r2 > 0.1 with the most associated “lead” SNP, the location of 
which is given in BP (basepair);” “nearest gene” as “the nearest gene within the region of LD with lead variant “(r2 > 0.6 +/−500 Kb)”; and, number of genes was 
determined by genomic location, adult brain eQTL, regulatory chromatin interactions, and MAGMA gene‐wise analysis (see Methods).”
Abbreviations: AN = anorexia nervosa; eQTL = Expression Quantitative Trait Locus; GWAS = genome‐wide association study; GWS = genome‐wide significant; 
LD = linkage disequilibrium; MAGMA = Multi‐marker Analysis of GenoMic Annotation; NHGRI‐EBI = National Human Genome Research Institute‐European 
Bioinformatics Institute; PD = Parkinson's disease; SNP = single nucleotide polymorphisms.
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by AN GWAS, we identified locus overlap between AN and PD; a 
SNP associated with PD at GWS was 30 kilobasepairs distal and in 
LD with the lead AN SNP at chr3p21.31. By condFDR and 
conjFDR analysis, we identified a cross‐disorder association at the 
exploratory FDR < 0.1 level at the same SNP (rs12497850). To the 
best of our knowledge, this shared risk SNP is the first shared SNP 
to be described from hundreds of SNPs expected to be jointly 
associated with AN and PD (Smeland et al. 2025). These results 
should be interpreted as preliminary efforts that require 

replication with emerging efforts across both AN and PD GWAS 
initiatives (Termorshuizen et al. 2026; The Global Parkinson’s 
Genetics Program and Leonard 2025).

The chr3p21.31 AN:PD shared locus is associated with multiple 
cognitive and neurobiological phenotypes of interest to both 
psychiatry and neurology and is located within the second 
largest hotspot in the genome for psychiatric disorder local ge
netic correlation (Grotzinger et al. 2025). The top AN and other 
chr3p21.31 SNPs were found to be jointly associated with AN 
and Educational Attainment using methods distinct from 
condFDR and conjFDR (Chen et al. 2023). The top AN SNP, 
multiple functionally‐linked genes, the chr3p21.31 region and 
AN associated SNPs across the genome exhibit evidence of 
recent positive selection in the human lineage, and genetic 
overlap with body mass index and menarche (Breton and 
Kaufmann 2025). The cross‐disorder SNP with conjFDR < 0.1 
and top‐ranked for PD at chr3p21.31 (rs12497850) is in LD with 
rs9877501 (chr3:48,718,390; D’ = 0.92 and r2 = 0.23, χ2 = 235.1, 
p < 0.0001; 31 kilobasepairs distal), top‐ranked in a trans
diagnostic analysis of AN and obsessive‐compulsive disorder 
(Yilmaz et al. 2023), and with rs7626445 (chr3:49,114,544; 
D’ = 0.96 and r2 = 0.91, χ2 = 914.9, p < 0.0001; 366 kbp distal), 
ranked fifth out of 30 GWS loci found in the largest GWAS of 
obsessive‐compulsive disorder (Strom et al. 2025).

Several genes mapped to our cross‐disorder SNP within 
chr3p21.31 hold particular relevance for neuropsychiatric con
ditions, and may help elucidate biological mechanisms in future 
AN‐PD cross‐disorder research. One of our top mapped genes, 
NCKIPSD, is enriched for brain gene expression functional im
aging maps of anxiety mechanisms of conditioning, fear, and 
reward (Murray et al. 2023). IP6K2 variants are associated with 
cognitive impairment at motor symptom onset, and further 
cognitive decline in PD (Cao et al. 2024; Chevalier et al. 2023); 
IP6K2 protein mediates apoptosis through heat‐shock protein 90 
and is dependent upon PINK1, a PD protein (Nagpal et al. 2022), 
and the polyol/inositol phosphate biosynthetic pathway was 
identified as associated with PD via both common and rare 
variant methods (Yu et al. 2024). There are multiple genes at the 
chr3p21.31 joint locus involved in regulation of homoeostasis, 
metabolism, anxiety and cognition for future study.

Limitations of this study included selection of population‐based 
or meta‐analytic studies for reporting and analysis, rather than 
a systematic literature review. The common variant models cited 
and used for analysis also do not include rare or structural vari
ants and their genetic effects. We did not report on AN (Watson 
et al. 2022) or PD (Blauwendraat et al. 2019) age‐of‐onset genetic 
risk. The sample of SNPs from publicly available summary sta
tistics was underpowered for cross‐disorder analyses and requires 
larger samples to observe shared SNPs at a stringent genome‐ 

FIGURE 1 | Conditional quantile‐quantile plot demonstrates cross‐ 
disorder enrichment between AN and PD. A combined quantile‐ 
quantile plot of nominal p values (y‐axis) versus the corresponding 
value of the empirical cumulative distribution function of p‐values 
(denoted by q) of one disorder stratified by the p‐values of the second 
disorder (x‐axis). The purple line represents the nominal PD p‐values 
versus the empirical quantiles stratified (conditioned) on AN p‐values. 
The blue line represents the nominal AN p‐value versus the empirical 
quantiles stratified (conditioned) on PD p‐values. The black dotted line 
indicates the expected plot under the null hypothesis (no enrichment of 
variants). Initially, the nominal data aligns with the empirical 
cumulative distribution functions. The progressive leftward deflection 
from the null line of the PD p‐values (purple line) shows significant 
cross‐trait enrichment between AN and PD (more shared variants as 
the stratification increases). The AN p‐values conditioned on PD 
q‐values (blue line) show enrichment at an empirical ‐log(q) ~3; the 
abrupt stop of the blue line is due to the limited number of significant 
AN p‐values in the matched variant set of 7411 variants. The jagged 
appearance of both lines is due to limited numbers of variants in the 
matched variant set. AN = anorexia nervosa; PD = Parkinson's disease.

TABLE 3 | Variant rs12497850 location and association with AN and PD.

Variant Chromosome Position (hg19) OR_AN se_AN pval_AN OR_PD se_PD pval_PD
rs12497850 3 48748989 1.078 0.014 9.70e‐08 0.93 0.013 6.80e‐08

Note: The OR, se and pval cells provide effect size and significance from AN GWAS (Watson et al. 2019) and PD GWAS (Chang et al. 2017).
Abbreviations: AN = anorexia nervosa; GWAS = genome‐wide association study; hg19 = Human Genome Reference Assembly 19; OR, se and pval = odds ratio, standard 
error and p value of disorder association at variant; PD = Parkinson’s Disease.
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wide threshold. Except where noted, reported findings and ana
lyses were from European ancestry genetic and genomic epide
miology literature and databases, and/or high socio‐demographic 
index counties, with attendant limitations to generalisability.

5 | Conclusions

We compared AN and PD genetic architecture with selected 
genetic and genomic epidemiologic measures—the disorders are 
genetically correlated. We estimated AN and PD cross‐disorder 
enrichment and association. As far as we are aware, this is the 
first in‐depth description of genetic pleiotropy between AN and 
PD. This initial cross‐disorder analysis supports shared genetic 
risk between the disorders, and identified chr3p21.31 genes 
point to mechanisms of a shared endophenotype, for example, 
NCKIPSD and anxiety (Murray et al. 2023). Existing estimates of 
polygenicity and discoverability of AN and PD suggest cross‐ 
disorder research will support further discovery and improved 
mechanistic understanding, essential for the translational 
research trajectory towards precision treatment.
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