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Supplemental Information 

The supplemental information includes a comprehensive list of genes and loci (Table S1) 

associated with intellectual disability along with data items, including when available, OMIM 

reference, associated gene(s), DECIPHER alleles, impact on mortality, and inheritance 

pattern. Table S2 and Table S3 list the references used in each calculation for the costs of 

intellectual and physical disability presented in Table 1 and Table 2 respectively in the main 

manuscript and an excel file (Supplementary Excel file 1) that provides all the data used in 

the costing analyses and the methods used to calculate the low, middle and upper estimates 

for each cost category (note this is a separate file to this document). Figure S1 provides a 

PRISMA flow diagram that details how monogenic diseases associated with intellectual 

disability were ascertained. A table of contents is provided listing each supplemental resource 

individually. 

  

  

Table of Contents 

 

Table S1. The most frequent intellectual disability etiologies ................................................... 2 

Table S2. References for cost analysis in Table 1 ................................................................... 13 

Table S3. References for cost analysis in Table 2 ................................................................... 15 

Figure S1. PRISMA flow diagram illustrating how a list of monogenic diseases associated 

with intellectual disability was ascertained .............................................................................. 16 

References ................................................................................................................................ 17 

 

 

 

 

 

 

 

Supplementary material J Med Genet

 doi: 10.1136/jmedgenet-2019-106445–486.:479 57 2020;J Med Genet, et al. Doble B



 
 

2 
 

Table S1. The most frequent intellectual disability etiologies 

Disease OMIM Gene 
DECIPHER 

Alleles 
Body System Inheritance Longevity

a
 

KBG syndrome 
148050 ANKRD11 99 Intellectual Disability Syndromic Autosomal dominant 3 

16q24.3 microdeletion syndrome  ANKRD11 99 Chromosomal Autosomal dominant 3 

Monosomy 22q13 606232 SHANK3 98 Chromosomal Autosomal dominant 3 

X-linked non-syndromic intellectual 

disability 
300055 MECP2 83 Intellectual Disability Non-Syndromic X-linked recessive 3 

Rett syndrome 312750 MECP2 83 Intellectual Disability Syndromic X-linked dominant 3 

Wiedemann-Steiner syndrome 605130 KMT2A 72 Intellectual Disability Syndromic Autosomal dominant 3 

Coffin-Siris syndrome 135900 ARID1B 67 Intellectual Disability Syndromic Autosomal dominant 3 

Nicolaides-Baraitser syndrome 601358 ARID1B 67 Intellectual Disability Syndromic Autosomal dominant 3 

6q25 microdeletion syndrome 612863 ARID1B 67 Chromosomal Autosomal dominant 3 

Mental retardation, X-linked 102 300958 DDX3X 65 Intellectual Disability Non-Syndromic X-linked dominant 3 

Mental retardation, autosomal dominant 7 614104 DYRK1A 60 Intellectual Disability Non-Syndromic Autosomal dominant 3 

Autosomal recessive non-syndromic 

intellectual disability 
249500 MED13L 57 Intellectual Disability Non-Syndromic Autosomal recessive 3 

Kleefstra syndrome due to a point mutation 610253 EHMT1 55 Intellectual Disability Syndromic Autosomal dominant 3 

9q34 microdeletion syndrome 610253 EHMT1 55 Chromosomal Autosomal dominant 3 

Microphthalmia, Lenz type 309800 NAA10 54 Ophthalmological X-linked recessive 3 
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Disease OMIM Gene 
DECIPHER 

Alleles 
Body System Inheritance Longevity

a
 

Periventricular nodular heterotopia 300049 FLNA 53 Central Nervous System X-linked dominant 3 

Frontometaphyseal dysplasia 305620 FLNA 53 Skeletal Dysplasias X-linked dominant 3 

Osteodysplasty, Melnick-Needles type 309350 FLNA 53 Skeletal Dysplasias X-linked dominant 3 

Otopalatodigital syndrome type 1 311300 FLNA 53 Skeletal Dysplasias X-linked dominant 3 

X-linked non-syndromic intellectual 

disability 
309530 IQSEC2 51 Intellectual Disability Non-Syndromic X-linked recessive 3 

Severe intellectual disability-progressive 

postnatal microcephaly- midline stereotypic 

hand movements syndrome 

309530 IQSEC2 51 Intellectual Disability Syndromic X-linked recessive 3 

Alpha-thalassemia - X-linked intellectual 

disability syndrome 
301040 ATRX 50 Intellectual Disability Syndromic X-linked recessive 3 

Mental retardation hypotonic face syndrome 309580 ATRX 50 Intellectual Disability Syndromic X-linked recessive 3 

Epileptic encephalopathy, early infantile, 11 613721 SCN2A 50 Epilepsy Syndromes Autosomal dominant 2 

West syndrome 613721 SCN2A 50 Epilepsy Syndromes Autosomal dominant 2 

Glass syndrome 612313 SATB2 49 Intellectual Disability Syndromic Autosomal dominant 3 

2q33.1 microdeletion syndrome 612313 SATB2 49 Chromosomal Autosomal dominant 3 

Mental retardation, autosomal dominant 23 

(Intellectual disability-facial dysmorphism 

syndrome due to SETD5 haploinsufficiency 

615761 SETD5 48 Intellectual Disability Syndromic Autosomal dominant 3 

Cornelia de Lange syndrome 2 300590 SMC1A 48 Intellectual Disability Syndromic X-linked recessive 3 
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Disease OMIM Gene 
DECIPHER 

Alleles 
Body System Inheritance Longevity

a
 

Rubinstein-Taybi syndrome due to 

CREBBP mutations 
180849 CREBBP 46 Intellectual Disability Syndromic Autosomal dominant 3 

Rubinstein-Taybi syndrome due to 16p13.3 

microdeletion 
610543 CREBBP 46 Chromosomal Autosomal dominant 3 

Koolen-De Vries syndrome due to a point 

mutation 
610443 KANSL1 46 Intellectual Disability Syndromic Autosomal dominant 3 

17q21.31 microdeletion syndrome 610443 KANSL1 46 Chromosomal Autosomal dominant 3 

X-linked intellectual disability, Najm type 

(MICPCH) 
300749 CASK 44 Intellectual Disability Syndromic X-linked dominant 3 

Early infantile epileptic encephalopathy  CASK 44 Epilepsy Syndromes X-linked recessive 3 

Duchenne muscular dystrophy 310200 DMD 44 Neuromuscular X-linked recessive 3 

Helsmoortel-van der Aa syndrome 615873 ADNP 42 Intellectual Disability Syndromic Autosomal dominant 3 

Smith-Magenis syndrome 182290 RAI1 42 Intellectual Disability Syndromic Autosomal dominant 3 

17p11.2 microduplication syndrome 

(Potocki-Lupski syndrome) 
610883 RAI1 42 Chromosomal Autosomal dominant 3 

Mental retardation, autosomal dominant 5 612621 SYNGAP1 40 Intellectual Disability Non-Syndromic Autosomal dominant 3 

Severe feeding difficulties - failure to thrive 

- microcephaly due to ASXL3 deficiency 

(Bainbridge-Ropers syndrome) 

615485 ASXL3 39 Intellectual Disability Syndromic Autosomal dominant 3 

Autosomal dominant non-syndromic 

intellectual disability 
 TCF4 39 Intellectual Disability Non-Syndromic Autosomal dominant 3 
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Disease OMIM Gene 
DECIPHER 

Alleles 
Body System Inheritance Longevity

a
 

Pitt-Hopkins syndrome 610954 TCF4 39 Intellectual Disability Syndromic Autosomal dominant 3 

Rubinstein-Taybi syndrome 2 (due to 

EP300 haploinsufficiency) 
613684 EP300 38 Intellectual Disability Syndromic Autosomal dominant 3 

Mental retardation, autosomal dominant 9 614255 KIF1A 38 Intellectual Disability Non-Syndromic Autosomal dominant 3 

Neurofibromatosis type 1 due to 

NF1mutation or intragenic deletion 
162200 NF1 38 Intellectual Disability Syndromic Autosomal dominant 3 

17q11 microdeletion syndrome 613675 NF1 38 Chromosomal Autosomal dominant 3 

17q11.2 microduplication syndrome 613675 NF1 38 Chromosomal Autosomal dominant 3 

Beta-propeller protein-associated 

neurodegeneration 
300894 WDR45 38 Intellectual Disability Syndromic X-linked dominant 3 

Okur-Chung neurodevelopmental syndrome 617062 CSNK2A1 37 Intellectual Disability Syndromic Autosomal dominant 3 

Mental retardation, autosomal dominant 6 613970 GRIN2B 37 Intellectual Disability Non-Syndromic Autosomal dominant 3 

X-linked intellectual disability, Turner type 309590 HUWE1 36 Intellectual Disability Syndromic X-linked recessive 3 

Spinocerebellar ataxia type 29 117360 ITPR1 36 Cerebellar/Ataxias Autosomal dominant 3 

Mental retardation, autosomal dominant 32 616268 KAT6A 36 Cardiac Autosomal dominant 3 

intellectual disability - sparse hair - 

brachydactyly (Nicolaides-Baraitser 

syndrome) 

601358 SMARCA2 36 Intellectual Disability Syndromic Autosomal dominant 3 
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Disease OMIM Gene 
DECIPHER 

Alleles 
Body System Inheritance Longevity

a
 

Congenital heart defects, dysmorphic facial 

features, and intellectual developmental 

disorder 

617360 CDK13 35 Cardiac Autosomal dominant 3 

Cornelia de Lange syndrome 5 300882 HDAC8 35 Intellectual Disability Syndromic X-linked recessive 3 

Early infantile epileptic encephalopathy, 7 613720 KCNQ2 35 Epilepsy Syndromes Autosomal dominant 3 

Syndromic X-linked intellectual disability 

due to JARID1C mutation 
300534 KDM5C 35 Intellectual Disability Syndromic X-linked recessive 3 

Early infantile epileptic encephalopathy, 4 612164 STXBP1 35 Epilepsy Syndromes Autosomal dominant 3 

Dravet syndrome 612164 STXBP1 35 Epilepsy Syndromes Autosomal dominant 3 

Epileptic encephalopathy, early infantile, 54 617391 HNRNPU 34 Epilepsy Syndromes 
Autosomal 

Dominant 
3 

Desanto-Shinawi syndrome 616708 WAC 33 Intellectual Disability Syndromic Autosomal dominant 3 

Atypical Rett syndrome 300672 CDKL5 32 Intellectual Disability Syndromic X-linked dominant 3 

Early infantile epileptic encephalopathy 300672 CDKL5 32 Epilepsy Syndromes X-linked dominant 3 

West syndrome 300672 CDKL5 32 Epilepsy Syndromes X-linked dominant 3 

5q14.3 microdeletion syndrome 613443 MEF2C 32 Chromosomal Autosomal dominant 3 

Sotos syndrome 1 117550 NSD1 32 Overgrowth Autosomal dominant 3 

5q35 microduplication syndrome 117550 NSD1 32 Chromosomal Autosomal dominant 3 

CHARGE syndrome 214800 CHD7 31 Malformations Autosomal dominant 3 
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Disease OMIM Gene 
DECIPHER 

Alleles 
Body System Inheritance Longevity

a
 

COFS syndrome 214150 ERCC6 31 Intellectual Disability Syndromic Autosomal recessive 2 

Cockayne syndrome type 1 133540 ERCC6 31 Neoplastic Autosomal recessive 2 

Verheij Syndrome 615583 PUF60 31 Malformations Autosomal dominant 3 

Autism spectrum disorder due to AUTS2 

deficiency (Mental retardation, autosomal 

dominant 26) 

615834 AUTS2 30 Intellectual Disability Syndromic Autosomal dominant 3 

Severe intellectual disability-progressive 

spastic diplegia syndrome 
615075 CTNNB1 30 Intellectual Disability Syndromic Autosomal dominant 3 

Intellectual disability-severe speech delay-

mild dysmorphism syndrome 
613670 FOXP1 30 Intellectual Disability Syndromic Autosomal dominant 3 

LEOPARD syndrome 1 151100 PTPN11 29 Intellectual Disability Syndromic Autosomal dominant 3 

Noonan syndrome 1 163950 PTPN11 29 Intellectual Disability Syndromic Autosomal dominant 3 

X-linked non-syndromic intellectual 

disability 
300046 USP9X 29 Intellectual Disability Non-Syndromic X-linked recessive 3 

Autosomal dominant childhood-onset 

proximal spinal muscular atrophy without 

contractures 

158600 DYNC1H1 28 Neuromuscular Autosomal dominant 3 

Mandibulofacial dysostosis-microcephaly 

syndrome 
610536 EFTUD2 28 Craniofacial Autosomal dominant 3 

Kabuki syndrome 2 300867 KDM6A 28 Intellectual Disability Syndromic Autosomal dominant 3 
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Disease OMIM Gene 
DECIPHER 

Alleles 
Body System Inheritance Longevity

a
 

X-linked intellectual disability - cerebellar 

hypoplasia 
300486 OPHN1 28 Intellectual Disability Non-Syndromic X-linked recessive 3 

Christianson syndrome 300243 SLC9A6 28 Intellectual Disability Syndromic X-linked recessive 3 

Cohen syndrome 216550 VPS13B 28 Intellectual Disability Syndromic Autosomal recessive 3 

Marshall-Smith syndrome 602535 NFIX 27 Overgrowth Autosomal dominant 3 

Sotos syndrome 2 614753 NFIX 27 Overgrowth Autosomal dominant 3 

Mental retardation, autosomal dominant 35 616355 PPP2R5D 27 Intellectual Disability Syndromic Autosomal dominant 3 

Intellectual disability with postnatal 

overgrowth 
618430 TCF20 27 Intellectual Disability Non-Syndromic Autosomal dominant 3 

Mental retardation, autosomal dominant 44 601893 TRIO 27 Intellectual Disability Syndromic Autosomal dominant 3 

Atypical Rett syndrome 613454 FOXG1 26 Intellectual Disability Syndromic Autosomal dominant 3 

14q11.2 microduplication syndrome 613457 FOXG1 26 Chromosomal Autosomal dominant 3 

14q12 microdeletion syndrome 613457 FOXG1 26 Chromosomal Autosomal dominant 3 

Hypotonia-speech impairment-severe 

cognitive delay syndrome 
615419 NALCN 26 Intellectual Disability Syndromic 

Autosomal 

dominant/ recessive 
3 

Intellectual disability - obesity - brain 

malformations - facial dysmorphism 
613192 TRAPPC9 26 Intellectual Disability Syndromic Autosomal recessive 3 

X-linked non-syndromic intellectual 

disability (Opitz-Kaveggia syndrome) 
305450 MED12 25 Intellectual Disability Non-Syndromic X-linked recessive 3 
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Disease OMIM Gene 
DECIPHER 

Alleles 
Body System Inheritance Longevity

a
 

X-linked intellectual disability with 

marfanoid habitus (Lujan-Fryns syndrome) 
309520 MED12 25 Intellectual Disability Syndromic X-linked recessive 3 

Ohdo syndrome, X-linked 300895 MED12 25 Intellectual Disability Syndromic X-linked recessive 3 

Myoclonic-atonic epilepsy 616421 SLC6A1 25 Epilepsy Syndromes Autosomal dominant 2 

Intellectual disability-developmental delay-

contractures syndrome 
314580 ZC4H2 25 Intellectual Disability Syndromic X-linked recessive 3 

Tall stature-intellectual disability-facial 

dysmorphism syndrome (Tatton-Brown-

Rahman syndrome) 

615879 DNMT3A 24 Intellectual Disability Syndromic Autosomal dominant 3 

Blepharophimosis-intellectual disability 

syndrome, SBBYS type 
603736 KAT6B 24 Intellectual Disability Syndromic Autosomal dominant 3 

Genitopatellar syndrome 606170 KAT6B 24 Skeletal Dysplasias Autosomal dominant 3 

Juvenile myoclonic epilepsy 121201 KCNQ3 24 Epilepsy Syndromes Autosomal dominant 3 

Benign familial neonatal seizures, 2 121201 KCNQ3 24 Epilepsy Syndromes Autosomal dominant 3 

Mental retardation, autosomal recessive 65 618109 KDM5B 24 Intellectual Disability Syndromic Autosomal recessive 3 

White-Sutton syndrome 616364 POGZ 24 Intellectual Disability Syndromic Autosomal dominant 2 

Dravet syndrome 607208 SCN1A 24 Epilepsy Syndromes Autosomal dominant 3 

Malignant migrating partial seizures of 

infancy 
604403 SCN1A 24 Epilepsy Syndromes Autosomal dominant 3 

Mental retardation, autosomal dominant 49 617752 TRIP12 24 Intellectual Disability Syndromic Autosomal dominant 3 
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Disease OMIM Gene 
DECIPHER 

Alleles 
Body System Inheritance Longevity

a
 

Autosomal dominant non-syndromic 

intellectual disability 
616579 CHAMP1 23 Intellectual Disability Syndromic Autosomal dominant 3 

Severe intellectual disability-poor language-

strabismus-grimacing face-long fingers 

syndrome 

615074 GATAD2B 23 Intellectual Disability Syndromic Autosomal dominant 3 

Mental retardation, autosomal dominant 31 616158 PURA 23 Epilepsy Syndromes Autosomal dominant 3 

Schinzel-Giedion syndrome 269150 SETBP1 23 Intellectual Disability Syndromic Autosomal dominant 2 

Mental retardation, autosomal dominant 41 

(Pierpont syndrome) 
612376 TBL1XR1 23 Intellectual Disability Syndromic Autosomal dominant 3 

Mental retardation, X-linked 93 300659 BRWD3 22 Intellectual Disability Non-Syndromic X-linked recessive 3 

Lennox-Gastaut syndrome (Epileptic 

encephalopathy, childhood-onset) 
615369 CHD2 22 Epilepsy Syndromes Autosomal dominant 3 

Mental retardation, X-linked 98 300524 NEXMIF 21 Intellectual Disability Syndromic X-linked recessive 3 

Geleophysic dysplasia 2 614185 FBN1 20 Skeletal Dysplasias Autosomal dominant 3 

Glaucoma - ectopia - microspherophakia - 

stiff joints - short stature (Weill-Marchesani 

syndrome 2, dominant) 

608328 FBN1 20 Ophthalmological Autosomal dominant 3 

Kabuki syndrome 1 147920 KMT2D 20 Intellectual Disability Syndromic Autosomal dominant 3 

Proteus-like syndrome 158350 PTEN 20 Intellectual Disability Syndromic Autosomal dominant 3 

Macrocephaly-autism syndrome 605309 PTEN 20 Intellectual Disability Syndromic Autosomal dominant 3 
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Disease OMIM Gene 
DECIPHER 

Alleles 
Body System Inheritance Longevity

a
 

Bannayan-Riley-Ruvalcaba syndrome 158350 PTEN 20 Overgrowth Autosomal dominant 3 

Witteveen-Kolk syndrome 613406 SIN3A 20 Intellectual Disability Syndromic Autosomal dominant 3 

Mental retardation X linked, syndromic 33 300966 TAF1 20 Intellectual Disability Syndromic X-linked recessive 3 

Baraitser-Winter syndrome 1 243310 ACTB 19 Craniofacial Autosomal dominant 3 

AHDC1-related intellectual disability-

obstructive sleep apnea-mild dysmorphism 

syndrome (Xia-Gibbs syndrome) 

615829 AHDC1 19 Intellectual Disability Syndromic Autosomal dominant 3 

Early infantile epileptic encephalopathy 614558 SCN8A 19 Epilepsy Syndromes Autosomal dominant 3 

Myhre syndrome 139210 SMAD4 19 Intellectual Disability Syndromic Autosomal dominant 3 

Hereditary persistence of fetal hemoglobin-

sickle cell disease syndrome (Dias-Logan 

syndrome) 

617101 BCL11A 18 Haematological Autosomal recessive 3 

Intellectual disability - craniofacial 

dysmorphism - cryptorchidism 
615009 PACS1 18 Intellectual Disability Syndromic Autosomal dominant 3 

Rolandic epilepsy - speech dyspraxia 245570 GRIN2A 17 Epilepsy Syndromes Autosomal dominant 3 

Early-onset epileptic encephalopathy and 

intellectual disability due to GRIN2A 

mutation 

245570 GRIN2A 17 Epilepsy Syndromes Autosomal dominant 3 

Mowat-Wilson syndrome due to a ZEB2 

point mutation 
235730 ZEB2 17 Intellectual Disability Syndromic Autosomal dominant 3 
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Disease OMIM Gene 
DECIPHER 

Alleles 
Body System Inheritance Longevity

a
 

Mowat-Wilson syndrome due to monosomy 

2q22 
235730 ZEB2 17 Chromosomal Autosomal dominant 3 

Joubert syndrome 17 614615 CPLANE1 16 Central Nervous System Autosomal recessive 3 

Joubert syndrome with orofaciodigital 

defect 
277170 CPLANE1 16 Central Nervous System Autosomal recessive 3 

Neurodevelopmental disorder with 

dysmorphic facies and distal limb anomalies 
617755 BPTF 15 Intellectual Disability Syndromic Autosomal dominant 3 

a Longevity coded as 1=less than two years of life; 2=death by adolescence; and 3=adult life expectancy. 
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Table S2. References for cost analysis in Table 1 

 Healthcare Costs Social Costs 
Total 

Costs 

Age/Severity Group 

Hospital 

Services 

Costs 

Community 

Services 

Costs 

Treatment/ 

Aids/ 

Adaptations 

Costs 

Total 

Healthcare 

Costs 

Accomm-

odation Costs 
Education 

Costs 

Daytime 

Activities 

Costs 

Income 

Support Carer Costs Loss of 

Productivity 
Total Social 

Costs 

(Healthcare 

and Social 

Costs) 

Children 0-3  
mild 

L1 
M1 
U1 

L2 
M2 
U2 

L2,3 
M2,3 
U2,3 

Sum of 
previous 3 
columns 

L2,4,5 
M2,4 
U2,4 

L2 
M4 
U4 

L4 
M4 
U4 

L2,6 
M6 

U2,4,6 

L2,6 
M2,6 
U2,6 

L2 
M2,4 
U4 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 

Children 0-3 
moderate 

L1 
M1 
U1 

L2 
M2 
U2 

L2,3 
M2,3 
U2,3 

Sum of 
previous 3 
columns 

L2,4,5 
M2,4 
U2,4 

L2 
M4 
U4 

L4 
M4 
U4 

L6 
M2,4,6 
U2,6 

L2,6 
M2,6 
U2,6 

L2 
M2,4 
U4 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 

Children 0-3 
severe/profound 

L1 
M1 
U1 

L2 
M2 
U2 

L2,7 
M2,7 
U2,7 

Sum of 
previous 3 
columns 

L2,4,5 
M2,4 
U2,4 

L2 
M4 
U4 

L4 
M4 
U4 

L2,6 
M2,4,6 

U6 

L2,6 
M2,6 
U2,6 

L2 
M2,4 
U4 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 

             

Children 4-11  
mild 

L2,8 
M1,8 
U1 

L8 
M2,8 
U2 

L2,3 
M2,3,8 
U3,8 

Sum of 
previous 3 
columns 

L2,4,5 
M4,5 
U2,4 

L2,4 
M2,4 
U4 

L4 
M4 
U4 

L6 
M2,4,6 
U4,6 

L2,6 
M2,6 
U6 

L2 
M2,4 
U4 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 

Children 4-11 
moderate 

L2,8 
M1,8 
U1 

L8 
M2,8 
U2 

L2,3 
M2,3,8 
U3,8 

Sum of 
previous 3 
columns 

L2,4,5 
M4,5 
U2,4 

L2,4 
M2,4 
U4 

L4 
M4 
U4 

L6 
M2,4,6 
U4,6 

L2,6 
M2,6 
U6 

L2 
M2,4 
U4 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 

Children 4-11 
severe/profound 

L2,8 
M1,8 
U1 

L8 
M2,8 
U2 

L2,7 
M2,7,8 
U7,8 

Sum of 
previous 3 
columns 

L2,4,5 
M4,5 
U2,4 

L2,4 
M2,4 
U4 

L4 
M4 
U4 

L2,6 
M2,4,6 
U4,6 

L2,6 
M2,6 
U6 

L2 
M2,4 
U4 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 

             

Children 12-17 
mild 

L2,8 
M1,8 
U1 

L8 
M2,8 
U2 

L2,3 
M2,3,8 
U3,8 

Sum of 
previous 3 
columns 

L2,4,5 
M4,5 
U2,4 

L4 
M2,4,9 

U2 

L4 
M4,9 
U4 

L6 
M2,4,6 
U4,6 

L2,6 
M2,6 
U6 

L2,9 
M2,4,9 
U4,9 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 

Children 12-17 
moderate 

L2,8 
M1,8 
U1 

L8 
M2,8 
U2 

L2,3 
M2,3,8 
U3,8 

Sum of 
previous 3 
columns 

L2,4,5 
M4,5 
U2,4 

L4 
M2,4,9 

U2 

L4 
M4,9 
U4 

L6 
M2,4,6 
U4,6 

L2,6 
M2,6 
U6 

L2,9 
M2,4,9 
U4,9 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 

Children 12-17 
severe/profound 

L2,8 
M1,8 
U1 

L9 
M9 
U9 

L2,7 
M2,7,8 
U7,8 

Sum of 
previous 3 
columns 

L2,4,5 
M4,5 
U2,4 

L4 
M2,4,9 

U2 

L4 
M4,9 
U4 

L2,6 
M2,4,6 
U4,6 

L2,6 
M2,6 
U6 

L2,9 
M2,4,9 
U4,9 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 

             

Young adult 18-29 
mild 

L2 
M1,2,4 

U4 

L2 
M3,10 
U11 

L2,3 
M2,3 
U2,3 

Sum of 
previous 3 
columns 

L4 
M5,12 
U2,5 

L6 
M2,4,6 

U2 

L2,4 
M2,4,13 
U4,13 

L6 
M2,4,6 
U2,4,6 

L3,6 
M6 
U3,6 

L4 
M2,4 
U4 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 

Young adult 18-29 
moderate 

L2 
M1,2,4 

U4 

L2 
M3,10 
U11 

L2,3 
M2,3 
U2,3 

Sum of 
previous 3 
columns 

L4 
M5,12 
U2,5 

L6 
M2,4,6 

U2 

L2,4 
M2,4,13 
U4,13 

L6 
M2,4,6 
U2,4,6 

L3,6 
M3,6 
U6 

L4 
M2,4 
U4 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 
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 Healthcare Costs Social Costs 
Total 

Costs 

Age/Severity Group 

Hospital 

Services 

Costs 

Community 

Services 

Costs 

Treatment/ 

Aids/ 

Adaptations 

Costs 

Total 

Healthcare 

Costs 

Accomm-

odation Costs 
Education 

Costs 

Daytime 

Activities 

Costs 

Income 

Support Carer Costs Loss of 

Productivity 
Total Social 

Costs 

(Healthcare 

and Social 

Costs) 

Young adult 18-29 
severe/profound 

L2 
M1,2,4 

U4 

L7,14 
M7,14,15 
U7,15 

L2,7 
M2,7 
U2,7 

Sum of 
previous 3 
columns 

L4 
M2,5 
U5,12 

L6 
M2,4,6 

U2 

L2,4 
M2,4,13 
U4,13 

L6 
M2,4,6 
U2,4,6 

L3,6 
M3,6 
U6 

L4 
M2,4 
U4 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 

             

Adult 30-59  
mild 

L2 
M1,2,4 

U4 

L2 
M3,10 
U11 

L2,3 
M2,3 
U2,3 

Sum of 
previous 3 
columns 

L10,16 
M10,16,17 

U2,5 

La 

Ma 

Ua 

L10 
M10,11,17 

U3 

L6 
M2,4,6 
U2,4,6 

L3,6 
M6 
U3,6 

L4 
M2,4 
U4 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 

Adult 30-59 
moderate 

L2 
M1,2,4 

U4 

L2 
M3,10 
U11 

L2,3 
M2,3 
U2,3 

Sum of 
previous 3 
columns 

L10,16 
M10,16,17 

U2,5 

La 

Ma 

Ua 

L10 
M10,11,17 

U3 

L6 
M2,4,6 
U2,4,6 

L3,6 
M3,6 
U6 

L4 
M2,4 
U4 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 

Adult 30-59 
severe/profound 

L2 
M1,2,4 

U4 

L7,14 
M7,14,15 
U7,15 

L2,7 
M2,7 
U2,7 

Sum of 
previous 3 
columns 

L14 
M7,16,17 

U2,5 

La 

Ma 

Ua 

L17 
M7,14 
U7 

L6 
M2,4,6 
U2,4,6 

L3,6 
M3,6 
U6 

L4 
M2,4 
U4 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 

             

Elderly adult >60 
mild 

L18 
M18 
U18 

L18 
M18 
U18 

L3,18 
M3,18 
U3,18 

Sum of 
previous 3 
columns 

L10,16 
M10,16,17 

U2,5 

La 

Ma 

Ua 

L18 
M18 
U18 

L6 
M2,4,6 
U2,4,6 

L3,6,18 
M6,18 
U3,6,18 

L4 
M2,4 
U4 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 

Elderly adult >60 
moderate 

L18 
M18 
U18 

L18 
M18 
U18 

L3,18 
M3,18 
U3,18 

Sum of 
previous 3 
columns 

L10,16 
M10,16,17 

U2,5 

La 

Ma 

Ua 

L18 
M18 
U18 

L6 
M2,4,6 
U2,4,6 

L3,6,18 
M3,6,18 
U6,18 

L4 
M2,4 
U4 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 

Elderly adult >60 
severe/profound 

L18 
M18 
U18 

L18 
M18 
U18 

L7,18 
M7,18 
U7,18 

Sum of 
previous 3 
columns 

L14 
M7,16,17 

U2,5 

La 

Ma 

Ua 

L18 
M18 
U18 

L6 
M2,4,6 
U2,4,6 

L3,6,18 
M3,6,18 
U6,18 

L4 
M2,4 
U4 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 

Health costs (HC); Lower boundary (L); Middle boundary (M); Not applicable (NA); Social costs (SC); Upper boundary (U) 

References 2, 4, and 6 have been bolded to highlight where costs estimates have been specifically reported to be in excess (i.e. related to only the costs associated with disability). 

Note reference 5 is the source used to adjust costs based on the proportion of individuals reported to receive those services and is not a source of cost data. 
aAssume $0 cost as any education for (elderly) adults would be provided through daytime activities
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Table S3. References for cost analysis in Table 2 

 Healthcare Costs Social Costs 
Total 

Costs 

Age/Severity Group 

Hospital 

Services 

Costs 

Community 

Services 

Costs 

Treatment/ 

Aids/ 

Adaptations 

Costs 

Total 

Healthcare 

Costs 

Accomm-

odation Costs 
Education 

Costs 

Daytime 

Activities 

Costs 

Income 

Support Carer Costs Loss of 

Productivity 

Total Social 

Costs 

(Healthcare 

and Social 

Costs) 

Children 0-17 
severe at home 

L19 
M20 
U19 

L19 
M19 
U19 

L19 
M19,20 
U19 

Sum of 
previous 3 
columns 

La 

Ma 

Ua 

L19 
M19 
U19 

La 

Ma 

Ua 

L21 
M21 
U21 

L19,21 
M19,21 
U19,21 

L21 
M21 
U21 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 

Children 0-17 
severe in hospital 

L19 
M19 
U19 

L19 
M19 
U19 

L19 
M19 
U19 

Sum of 
previous 3 
columns 

La 

Ma 

Ua 

L19 
M19 
U19 

La 

Ma 

Ua 

L21 
M21 
U21 

L19,21 
M19,21 
U19,21 

L21 
M21 
U21 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 

             

Young adults 18-29 
employed 

L22 
M22 
U22 

L22 
M23 
U23 

L24,25 
M24-26 
U24,25 

Sum of 
previous 3 
columns 

L22 
M22 

U22,25 

La 

Ma 

Ua 

La 

M22 
U22 

L22,27 
M22,27 
U22,27 

La 

M24 
U24,25 

L27 
M27 
U27 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 

Young adults 18-29 
unemployed 

L22 
M22 
U22 

L22 
M23 
U23 

L24,25 
M24-26 
U24,25 

Sum of 
previous 3 
columns 

L22 
M22 

U22,25 

La 

M22 
U22 

L22 
M22 
U22 

L27 
M27 
U27 

La 

M24 
U24,25 

L27 
M21,27 
U21,27 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 

             

Adults 30-60 
employed 

L26 
M26 
U26 

La 

M25 
U24 

L24,25 
M24-26 
U24,25 

Sum of 
previous 3 
columns 

L22 
M22 

U22,25 

La 

Ma 

Ua 

La 

M22 
U22 

L22,27 
M22,27 
U22,27 

La 

M24 
U24,25 

L27 
M27 
U27 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 

Adults 30-60 
unemployed 

L26 
M26 
U26 

La 

M25 
U24 

L24,25 
M24-26 
U24,25 

Sum of 
previous 3 
columns 

L22 
M22 

U22,25 

La 

Ma 

Ua 

L22 
M22 
U22 

L27 
M27 
U27 

La 

M24 
U24,25 

L27 
M21,27 
U21,27 

Sum of 
previous 6 
columns 

Sum of total 
HC and SC 

Health costs (HC); Lower boundary (L); Middle boundary (M); Social costs (SC); Upper boundary (U) 

References 19, 20, 22, and 24 have been bolded to highlight where costs estimates have been specifically reported to be in excess (i.e. related to only the costs associated with disability) 
aAssume $0 costs 
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Figure S1. PRISMA flow diagram illustrating how a list of monogenic diseases associated 

with intellectual disability (ID) was ascertained 
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 Monogenic ID disorders 

identified through DDD UK 

searching 

 

Additional disorders  identified 

through OMIM and Orphanet 

Duplicates removed 

 

List annotated to ensure pathogenic or likely pathogenic variants within 

a gene are present in more than one unrelated individual and in multiple 

families  

Research/candidate genes 

excluded 

Top 100 genes ranked by numbers of 

pathogenic alleles reported in DDD 

UK 

Diseases identified were categorized 

based on affected body system 

Data items were extracted to include disease reference information and items that 

may influence the economic and social benefits of determining the genetic 

aetiology (inheritance pattern and impact of disease on longevity). 

 

PubMed searches carried out to identify 

recent ID monogenic disorders not yet 

present in public databases 
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