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Summary
Background Current osteoporosis guidelines do not identify individuals with intellectual disabilities (ID) as at risk
of fracture, potentially missing opportunities for prevention. We aimed to assess the incidence of fractures in people
with ID over the life course.

Methods Descriptive analysis of open cohort study using anonymised electronic health records from the UK Clinical
Practice Research Datalink, linked to the Hospital Episode Statistics database (Jan 1, 1998−Dec 31, 2017). All individ-
uals with ID were matched on age and sex to five individuals without ID. We calculated the incidence rate (95% CI)
per 10000 person-years (py) and incidence rate ratio (IRR, 95% CI) to compare fractures between individuals with
and without ID (age 1−17 and ≥18 years) for any fracture, and in those aged 18−49 and ≥ 50 years for major osteo-
porotic fracture (vertebra, shoulder, wrist, hip), and for hip fracture.

Findings 43176 individuals with ID (15470 children aged 1−17 years; 27706 adults aged ≥ 18 years) were identified and
included (40.4% females) along with 215733 matched control individuals. The median age at study entry was 24
(10th−90th centiles 3−54) years. Over a median (10th−90th centile) follow-up of 7.1 (0.9−17.6) and 6.5 (0.8−17.6) years,
there were 5941 and 24363 incident fractures in the ID and non ID groups respectively. Incidence of any fracture was
143.5 (131.8−156.3) vs 120.7 (115.4−126.4)/10000 py (children), 174.2 (166.4−182.4)/10000 py vs 118.2 (115.3−121.2)/
10000 py (adults) in females. In males it was 192.5 (182.4−203.2) vs 228.5 (223.0−234.1)/10000 py (children),
155.6 (149.3−162.1)/10000 py vs 128.4 (125.9−131.0)/10000 py (adults). IRR for major osteoporotic fracture was 1.81
(1.50−2.18) age 18−49 years, 1.69 (1.53−1.87) age ≥ 50 years in women. In men it was 1.56 (1.36−1.79) age 18−49 years,
2.45 (2.13−2.81) age ≥ 50 years. IRR for hip fracture was 7.79 (4.14−14.65) age 18−49 years, 2.28 (1.91−2.71) age ≥
50 years in women. In men it was 6.04 (4.18−8.73) age 18−49 years, 3.91 (3.17−4.82) age ≥ 50 years. Comparable rates
of major osteoporotic fracture and of hip fracture occurred approximately 15 and 20 years earlier respectively in women
and 20 and 30 years earlier respectively in men with ID than without ID. Fracture distribution differed profoundly, hip
fracture 9.9% vs 5.0% of any fracture in adults with ID vs without ID.

Interpretation The incidence, type, and distribution of fractures in people with intellectual disabilities suggest early
onset osteoporosis. Prevention and management strategies are urgently required, particularly to reduce the inci-
dence of hip fracture.
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Research in context

Evidence before this study

We searched PubMed from inception until 29 March
2022, without language restrictions, using the terms
*fracture*, *osteoporosis*, *bone density*, *skeletal dys-
plasia*, *bone dysplasia* AND *intellectual disability*,
*mental retardation*, *learning disability*, *Down syn-
drome*, *Fragile X*, *Prader Willi*, *DiGeorge*, *Nie-
mann-Pick*, *Williams*, *Rett*, *Cornelia de Lange* and
other syndromes associated with an intellectual disabil-
ity (ID). The literature review confirmed our background
hypothesis of high fracture rates in adults with intellec-
tual disabilities (ID). However, previous studies were lim-
ited in age range, characterisation of patients,
comparison with control subjects, classification of frac-
tures, and data sources.

Added value of this study

This is the first study to compare fracture incidence
over the entire life span between age and sex
matched individuals with and without ID and: 1) use
linked primary and secondary care databases from a
national health service with full coverage of the pop-
ulation 2) provide aetiological diagnoses of ID as
recorded in these databases 3) investigate the inci-
dence of major osteoporotic fractures, and of hip
fracture, separately from other fractures 4) compare
the distribution of fractures between individuals with
and without ID. Main results showed higher rates of
fracture and younger age at fracture, particularly of
the hip, in adults with ID.

Implications of all the available evidence

The body of current evidence points to early-onset oste-
oporosis as a key determinant of the increased fracture
rate, younger age at fracture, and strikingly higher inci-
dence of hip fracture in adults with ID compared to their
age and sex matched counterparts without ID. Results in
children raise the possibility of impairments in bone
acquisition and development.

Strategies for fall prevention and safe weight bear-
ing exercise for bone health improvement should be
promoted, further research should identify risk factors
for fracture, and clinical guidelines should include indi-
viduals with intellectual disabilities in those at risk of
osteoporotic fracture, particularly hip fracture.
Introduction
Intellectual disabilities (ID) are impairments in both
intellectual functioning and in adaptive behaviour,
which covers many everyday social and practical skills,
originating in the developmental years.1 Globally,
reported prevalence rates of intellectual disabilities vary
between 0.5 and 1.6%.2 In England, where our study is
based, prevalence rates vary between 0.5%, based on
General Practitioners’ registers, and 2.1 %, based on a
variety of other data sources.3,4 The most common
genetic cause is Down syndrome, although many other
syndromes are also associated with ID, and in most
cases the cause is unknown.5

People with ID also suffer premature mortality and
significant comorbidities, their health lagging behind
the health of the general population.6,7 In this paper we
focus on fractures, clinically significant problems with
high health care costs (particularly in the case of hip
fractures8), which are amenable to prevention.9-14

A high rate of fractures or decreased bone mineral
density has been consistently reported in people with
ID for over thirty years.15-27 Despite this, even the most
recent osteoporosis guidelines28-30 do not identify peo-
ple with ID as at increased risk of fracture, potentially
missing opportunities for prevention.

To date, no studies have concomitantly reported the
incidence of fractures in people with ID over the whole
of the life span, distinguished between major osteopo-
rotic, hip fractures, and other fractures, or described the
clinical characteristics of the patients studied. We com-
pared the incidence rate of any fractures, of major osteo-
porotic fractures (MOP: vertebra, shoulder, wrist, hip),
and of hip fractures between individuals with ID and an
age and sex matched sample representative of the gen-
eral population, in one of the world’s largest primary
care databases, linked to a national secondary care
database.
Methods

Study design and participants
The study was an open cohort study based on the Clini-
cal Practice Research Datalink (CPRD, GOLD data-
base).31 The CPRD, established in 1987, contains data
from approximately 16 million people registered with
General Practitioners in the UK. The data are generated
from routine NHS care, and the CPRD population is
broadly representative of the UK population.32 CPRD
data are recorded in a standardised electronic format,
and are particularly consistent in areas of care sup-
ported by disease registers under the Quality and Out-
comes Framework. This is a performance-based
remuneration system for general practices,33 including
registers for Learning Disability and Osteoporosis.

The study protocol was approved by the Independent
Scientific Advisory Committee of the Medicine and
Healthcare Products Regulatory Agency.34 For CPRD
studies, all data is anonymised and individual patient
consent is not required. However, patients can opt out
of data contribution to CPRD.

The anonymised records of all individuals with diag-
noses indicative of ID available in CPRD between 1/1/
1998 and 31/12/2017 and linked to the Hospital Episode
www.thelancet.com Vol 52 October, 2022
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Statistics (HES) Admitted Patient Care database35 were
extracted.

To identify and characterise the population with ID
within the CPRD we used the code list of the Quality
and Outcomes Framework Learning Disability Register,
defined in their Business Rules.33 We included Read
diagnostic and service user codes.36,37 Service user
codes included “referral to learning disability team”,
“seen in learning disability clinic” and similar others.

For the diagnostic codes, we selected the population
on the basis of the presence in the individual record of a
general code and/or a specific code. As general codes
we used those including “learning disability”, “mental
retardation”, “learning difficulty” (following exclusion
from the latter of records with codes for specific difficul-
ties, e.g. dyslexia, dyscalculia). As specific codes we used
those for malformations and for genetic syndromes
associated with ID in the majority of the patients, based
on published literature5,36 and our own clinical experi-
ence. These included microcephalus, Down syndrome,
fragile X syndrome in males, Prader-Willi, Williams,
Rett, Angelman and many other syndromes. Autism
spectrum disorder and attention deficit disorder
were only included if the patient’s record also carried a
code that clearly indicated the presence of a learning
disability.

Once we selected the population, we characterised it
by codes that fell into one or more of the following cate-
gories: 1) other congenital and hereditary syndromes, e.
g. congenital ectodermal defect 2) perinatal complica-
tions, e.g. birth asphyxia 3) congenital malformations
and other abnormalities, e.g. congenital nystagmus 4)
central nervous system infections, e.g. congenital listeri-
osis 5) epilepsy 6) cerebral palsy 7) autism and attention
deficit disorder 8) acquired post-natal brain lesion, e.g.
brain injury.

The first step of this identification procedure allowed
us to select the population with a high degree of cer-
tainty, by choosing codes that are definitely or in the
majority of individuals associated with an intellectual
disability. The second step allowed us to further charac-
terise the selected population in order to improve our
understanding of it. Code lists were agreed between
three study clinicians (VF, TMA, TAH) and are pre-
sented in the supplementary material.

Individuals entered the study at the latest of 1 Janu-
ary 1998 and the date of recording one-year of data in
their current GP practice,31 the one-year time lag allow-
ing sufficient time for recording of all clinical and
demographic data. Participants were followed up until
the earliest of: 31 December 2017, the last date at which
their practice contributed data to the CPRD GOLD data-
base, or the date at which the participants died or left
their practice. The exposed population for this study
were patients with a code indicative of an ID at some
time in their primary care records. The comparator
group consisted of individuals without such an ID code.
www.thelancet.com Vol 52 October, 2022
All qualifying records for individuals with ID were
extracted from the CPRD GOLD database. Patients with
ID were matched in a 1:5 ratio by sex and by age § 1
year (at study entry) to people without ID. The study
outcomes were identified using both CPRD GOLD data
and linked HES data, which provided diagnostic codes
for patients admitted to hospital. The final study popula-
tion only included those participants who had linkage to
HES inpatient data (approximately 58% of the CPRD
population,32). A comprehensive list of fractures with
their Primary Care (Read) terms and codes (for CPRD)
and ICD-10 terms and codes (for HES) was compiled,
discussed and agreed upon by three clinicians (VF,
TAH, DPA). For Read codes, this included diagnostic
codes (e.g. Fracture of thoracic vertebra), procedure
codes (e.g. Vertebroplasty of fracture of spine), and ser-
vice user codes (e.g. Seen in fracture clinic). Procedure
codes and service user codes were used to identify the
occurrence of a fracture in the absence of a diagnostic
code for fracture. For ICD-10 the list included codes
S02, S12, S22, S32, S42, S52, S62, S72, S82, S92, T02,
T08, T10, T12, T14, and M80.

The list also included an inventory of fragility frac-
tures. As it is very difficult to determine the mechanism
of fracture from the patients’ clinical records, as custom-
ary in epidemiological studies, osteoporotic fractures
were defined by the anatomical sites that are generally
affected. Consistent with current definitions and previ-
ous studies,38 major osteoporotic fractures included hip,
wrist, vertebra and shoulder. ICD-10 codes used for hip
fracture were S72.0, S72.1, S72.2; for wrist S52.5, S52.6,
S52.9; for vertebra S22.0, S32.0; for shoulder fracture
S42.2, S42.9. Codes M80.0, M80.2, M80.5, M80.8,
and M80.9 were used to identify osteoporotic fractures
at unspecified sites.

Hip fracture is the fragility fracture with the most
significant negative outcome at the population level,
given its severity, frequency, associated costs, and poor
clinical outcome. Therefore, hip fracture was investi-
gated also independently of other osteoporotic fractures.

To avoid multiple counting of the same fracture
event, when identical codes appeared within an individ-
ual record, only the first recorded event was considered.
Each Read code was mapped to the corresponding ICD-
10 code when records from CPRD and HES database
were merged. Additionally, mutually exclusive codes
were defined by anatomical site to minimise the risk of
the same fracture being counted more than once simply
because of appearing in the records under slightly dif-
ferent codes. In practice, fracture site was classified
according to 3-digit ICD10 code. To avoid duplication of
fracture events, we only considered the first fracture at
each site.

Current epidemiological and clinical sources28,29,38,39

distinguish between childhood fractures, which are
assumed to be mostly the result of significant trauma on
normal bone, and fractures from age 50 years, which can
3



Intellectual
Disability
(n = 43176)

No Intellectual
Disability
(n = 215733)

Median age at entry (years)* 24 (3−54) 24 (3−54)

Female n (%) 17429 (40.4) 87836 (40.7)

Children (age 1−17 y at entry) 15470 76700

Median age at entry (years)* 7.0 (1.0−15.0) 7.0 (1.0−15.0)

Female n (%) 5602 (36.2) 27905 (36.4)

Adults (age ≥18y at entry) 27706 139033
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be due to osteoporosis. Fractures in adults below age 50
are normally considered due to trauma unless there are
strong risk factors for osteoporosis (e.g. glucocorticoid
treatment). Hence, in order to be able to draw clearer clin-
ical and public health implications and to make the study
results easily comparable to other major epidemiological
studies, for some of the statistical analyses, the study pop-
ulation was divided in three age bands (1−17, 18−49,
≥50 years).
Median age at entry (years)* 35.0 (21.0−60.0) 35.0 (21.0−60.0)

Female n (%) 11827 (42.7) 59931 (43.1)

Table 1: Characteristics of the study population.
* 10th-90th centile

Children Adults

N % N %

Total study population with ID 15470 100 27706 100

Number (%) of people with ID

with diagnosis

n % n %

Down syndrome 1631 10.54 2488 8.98

Fragile X 342 2.21 304 1.10

Sturge-Weber 56 0.36 113 0.41

Tay-Sachs 7 0.05 86 0.31

Angelman 64 0.41 55 0.20

Williams 33 0.21 45 0.16

Rett 77 0.50 42 0.16

Gaucher 14 0.09 42 0.16

DiGeorge 149 0.96 40 0.14

Lennox-Gastaut 43 0.28 40 0.14
Statistical analysis
We used descriptive analysis. We counted the number
of fractures and the person time by sex and age at risk.
1-year age bands were used for children. For adults, age
bands were 18−24, and then five-year age bands. The
oldest age group included everyone beyond the age of
80 years. We calculated crude incidence rates (events/
person time) stratified by ID, age band and sex. Age and
sex specific fracture crude incidence rates and 95% con-
fidence intervals were calculated for people with and
without ID by dividing the number of fractures by the
total person-years of follow-up within each age and sex
band.

Crude sex-specific incidence rates of any fracture
were also calculated for ID and non-ID groups within
broader age bands (1−17, 18−49, ≥50 years). The inci-
dence of major osteoporotic fractures, and of hip frac-
tures alone were estimated in adults only. The
incidence of fractures by wide anatomic region as
defined by ICD-10 three-digit code were also estimated
in both adults and children.

Crude incidence rate ratios (IRR) and 95% confi-
dence intervals comparing rates of each type of fracture
between ID and non-ID individuals were also calcu-
lated, stratified by the broader age bands and sex. All
analyses were done using the strate command in Stata
version 16.40
Cornelia de Lange 33 0.21 33 0.12

Laurence-Moon-Biedl 7 0.05 32 0.12

Sotos 58 0.37 27 0.14

Prader-Willi 19 0.12 23 0.08

Rubinstein-Taybi 27 0.17 16 0.06

Other genetic or congenital

syndromes

409 2.64 394 1.42

Microcephalus 910 5.88 418 1.51

Other congenital malformations

or abnormalities

641 4.14 636 2.30
Role of the funding source
The funder of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of the report. The corresponding author had full
access to all the data in the study and had final responsi-
bility for the decision to submit for publication.
Perinatal complications 118 0.76 200 0.72

Central nervous system

infections

263 1.70 582 2.10

Acquired post-natal brain lesion 16 0.10 62 0.22

Epilepsy 2329 15.05 6115 22.07

Autism and Attention Deficit

Disorder

2739 17.71 1864 6.73

Cerebral palsy 776 5.02 1248 4.50

None of the above 7171 46.35 15865 57.26

Table 2: Diagnoses found in the study population with
Intellectual Disability (some people may have more than one
diagnosis).
Results

Study population
43,176 people (15,470 children, 27,706 adults) with ID
were identified and 215,733 people (76,700 children,
139,033 adults) without ID were selected as described
above. Demographic characteristics of the study popula-
tion are given in Table 1.

Table 2 shows the conditions associated with a diag-
nosis of ID. Down syndrome (DS) was the most
frequent diagnosis (10.5% of those entering the study as
children, 9% of those entering the study as adults).
Genetic syndromes (DS and many others) and congeni-
tal syndromes (e.g. congenital malformation syn-
dromes, foetal alcohol syndrome), were found in 2969
(19.2%) children and 3780 (13.6%) adults.
www.thelancet.com Vol 52 October, 2022



Intellectual
Disability
(n = 43716)

No Intellectual
Disability
(n = 215733)

Number of incident fractures 5941 24363

Total follow-up time (1000s years) 356 1727

Individuals with 1 fracture (%) 4176 (9.7) 18139 (8.4)

Individuals with ≥ 2 fractures (%) 781 (1.8) 2776 (1.3)

Median follow-up (years)D 7.1 (0.9−17.6) 6.5 (0.8−17.6)

Table 3: Incident fractures over study period.
D 10th−90th centile.

Articles
Microcephalus and other individually recorded congeni-
tal malformations or abnormalities (e.g. cataract, deaf-
ness) were found in 10.0% of children and 2.8% of
adults. Frequent comorbidities observed included epi-
lepsy (15.1% of children, 22.1% of adults), autism and
attention deficit disorder (17.7% of children, 6.7% of
adults), and cerebral palsy (5.0% of children, 4.5% of
adults). Perinatal complications, central nervous system
infections and acquired post-natal brain lesions contrib-
uted to a minority of comorbid diagnoses (2.6% in chil-
dren, 3.0% in adults). In 46.4% of the records for
children and 57.3% of the records for adults we could
not find a specific diagnosis term/code (e.g. Down Syn-
drome, Fragile X syndrome, perinatal complications
etc.) accompanying the more general term/code indicat-
ing an intellectual disability (e.g. learning disability,
mental retardation).
Incidence of fractures
During the study period, there were 5941 and 24363
incident fractures in the ID and non ID groups respec-
tively. A total of 4957 people with ID (11.5%) and 20915
people without ID (9.7%) had one or more recorded
fractures over median 7.1 and 6.5 years of follow-up
respectively (Table 3).

Figures 1 and 2 show the incidence rates of any frac-
ture by age and sex from age 1 year. In females, inci-
dence was higher over the whole life course in the ID
Figure 1. Incidence rates by age band for any fracture in female
per 10,000 person years by age. Filled circles represent age band s
year in adults. The bars represent 95% CI.

www.thelancet.com Vol 52 October, 2022
compared with the non ID group. In males, incidence
was lower in childhood and then consistently higher
from age 40 years in ID vs non ID. Number of events,
patient years of follow-up, and incidence rates (95%CI)
by sex and age bands (1 year for children, 5 years for
adults) are given in the supplementary material.

Table 4a & b shows incidence rates (95% CI), inci-
dence rate ratios (95% CI) and distribution of fractures
(number and percentage for age and sex group) by
ICD10 three-digit codes in female and male children
(1−17 years) and adults (≥ 18 years) with ID compared
to those without ID.

Incidence of any fracture in the ID vs non ID group
was 143.5 (131.8−156.3) vs 120.7 (115.4−126.4)/10000
py (female children); 174.2 (166.4−182.4)/10000 py vs
118.2 (115.3−121.2)/10000 py (female adults); 192.5
s with and without intellectual disability. Number of fractures
pecific incidence rates. Age bands are 1-year in children and 5-

5



Figure 2. Incidence rates by age band for any fracture in males with and without intellectual disability. Number of fractures
per 10,000 person years by age. Filled circles represent age band specific incidence rates. Age bands are 1-year in children and 5-
year in adults. The bars represent 95% CI.
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(182.4−203.2) vs 228.5 (223.0−234.1)/10000 py
(male children); 155.6 (149.3−162.1)/10000 py vs 128.4
(125.9−131.0)/10000 py (male adults).

Differences in incidence rate ratios were seen for
a variety of fractures, the largest being for fractures
of the femur, with IRR 6.96 (3.67−13.21) and 1.99
(1.70−2.32) in ID female children and adults respec-
tively and IRR 2.05 (1.45−2.91) and 3.24 (2.75−3.82) in
ID male children and adults respectively.

The most frequent fractures in female children with
and without ID were those of the upper limb (51.3% and
60.6% of all fractures respectively), followed by the
lower limb (25.6% and 17.5% respectively). Femoral
fractures were 4.7% of all fractures in girls with ID and
0.8% in girls without ID. In boys, upper limb fractures
were also the most frequent both in the ID and non ID
group (55.9% vs 62.3% respectively), followed by the
lower limb (23.2% vs 17.4% respectively). Femoral frac-
tures were 3.6% of all fractures in boys with ID and
1.5% in those without ID.

In women, upper limb fractures were 37.5% (ID),
39.7% (non ID) and lower limb fractures were 41.2%
(ID) and 34.5% (non ID), with femoral fractures 12.6%
(ID) and 9.3% (non ID) of total fractures.

In men, 38.8% of the fractures were in the upper and
34.9% in the lower limb in the ID group. In the non ID
group, 43.6% of the fractures were in the upper and 25.7%
in the lower limb. Femoral fractures were 10.1% and 4.8%
of all fractures in the ID and non ID group respectively.
The incidence of any fracture, major osteoporotic
(MOP) fracture by each site and combined, and the dis-
tribution of MOP fractures in adults are shown in
Table 5a & b by age groups (18−49 and ≥ 50 years).
Compared to people without ID, there was a higher inci-
dence of any fracture in ID men in the older age group
and in ID women at all ages. Rates of MOP fracture and
of hip fracture alone were higher in both men and
women with ID compared to their non ID counterparts.
The differences in hip fracture rates were particularly
high, especially in the 18−49 year age groups, with
IRR (95% CI) of 7.79 (4.14−14.65) in females and
6.04 (4.18−8.73) in males. In the older age group, IRR
for hip fracture was 2.28 (1.91−2.71) in females and
3.91 (3.17−4.82) in males. There was no difference in
the rate of vertebral fracture, whilst IRR for fracture of
the shoulder ranged between 2.02 (1.58−2.57) and
3.20 (2.09−4.90). Rates of wrist fracture were slightly
higher in the older age group with ID in both sexes,
with no difference observed in the 18−49 year groups.

The distribution of MOP fractures as a percentage of
total fractures was different between individuals with
and without ID in both sexes and age groups. This was
particularly evident in the 18−49 years group and in
men more than in women. In particular, at age
18−49 years, hip fracture represented 3.2% and 0.7% of
all fractures in ID and non ID women respectively and
4.1% and 0.7% in ID and non ID men respectively. At
age ≥50 years, hip fracture represented 17.4% and
www.thelancet.com Vol 52 October, 2022



ID females Non ID females

ICD-10 Code and Term Event N% Rate* (95% CI) Event N% Rate* (95% CI) IRRD (95% CI)

1-17 y All fractures 528

100%

143.5

(131.8−156.3)

1856

(100%)

120.7

(115.4−126.4)

1.19

(1.08−1.31)

S02

Skull and facial bone

15

2.8%

4.1

(2.5−6.8)

58

3.1%

3.8

(2.9−4.9)

1.08

(0.61−1.91)

S12

Neck

3

0.6%

0.8

(0.3-2.5)

1

0.05%

0.1

(0.0−0.5)

12.53

(1.30−120.50)

S22

Ribs, sternum and thoracic spine

1

0.2%

0.3

(0.0−1.9)

7

0.4%

0.5

(0.2−1.0)

0.60

(0.07−4.85)

S32

Lumbar spine and pelvis

4

0.8%

1.1

(0.4−2.9)

8

0.4%

0.5

(0.3−1.0)

2.09

(0.63−6.94)

S42

Shoulder and upper arm

75

14.2%

20.4

(16.3−25.6)

198

10.7%

12.9

(11.2−14.8)

1.58

(1.21−2.06)

S52

Forearmx
114

21.6%

31.0

(25.8−37.2)

580

31.3%

37.7

(34.8−40.9)

0.82

(0.65−1.0)

S62

Wristx and hand level

71

13.4%

19.3

(15.3−24.4)

300

16.2%

19.5

(17.4−21.9)

0.99

(0.76−1.28)

S72

Femur

25

4.7%

6.8

(4.6−10.1)

15

0.8%

1.0

(0.6−1.6)

6.96

(3.67−13.21)

S82

Lower leg including ankle

67

12.7%

18.2

(14.3−23.1)

143

7.7%

9.3

(7.9−11.0)

1.96

(1.46−2.62)

S92

Foot, except ankle

40

7.6%

10.9

(8.0−14.8)

156

8.4%

10.1

(8.7−11.9)

1.07

(0.76−1.52)

T02

Multiple body regions

0 0.0 2

0.1%

0.1

(0.0−0.5)

T08

Spine, level unspecified

3

0.6%

0.8

(0.3−2.5)

2

0.1%

0.1

(0.0−0.5)

6.27

(1.05−37.51)

T10

Upper limb, level unspecified

11

2.1%

3.0

(1.7−5.4)

47

2.5%

3.1

(2.3−4.1)

0.98

(0.51−1.89)

T12

Lower limb, level unspecified

3

0.6%

0.8

(0.3−2.5)

11

0.6%

0.7

(0.4−1.3)

1.14

(0.32−4.08)

M80, T14

Unspecified

96

18.2%

26.1

(21.4−31.9)

328

17.7%

21.3

(19.1−23.8)

1.22

(0.97−1.54)

≥ 18 y All fractures 1816

100%

174.2

(166.4−182.4)

6215

100%

118.2

(115.3−121.2)

1.47

(1.40−1.55)

S02

Skull and facial bone

57

3.1%

5.5

(4.2−7.1)

184

3.0%

3.5

(3.0−4.0)

1.56

(1.16−2.10)

S12

Neck

3

0.2%

0.3

(0.1−0.9)

30

0.5%

0.6

(0.4−0.8)

0.50

(0.15−1.65)

S22

Ribs, sternum and thoracic spine

56

3.1%

5.4

(4.1−7.0)

294

4.7%

5.6

(5.0−6.3)

0.96

(0.72−1.28)

S32

Lumbar spine and pelvis

64

3.5%

6.1

(4.8−7.8)

241

3.9%

4.6

(4.0−5.2)

1.34

(1.02−1.76)

S42

Shoulder and upper arm

189

10.4%

18.1

(15.7−20.9)

493

7.9%

9.4

(8.6−10.2)

1.93

(1.64−2.29)

S52

Forearmx
246

13.5%

23.6

(20.8−26.7)

1186

19.1%

22.6

(21.3−23.9)

1.05

(0.91−1.20)

S62

Wristx and hand level

220

12.1%

21.1

(18.5−24.1)

706

11.4%

13.4

(12.5−14.5)

1.57

(1.35−1.83)

S72

Femur

228

12.6%

21.9

(19.2−24.9)

579

9.3%

11.0

(10.2−11.9)

1.99

(1.70−2.32)

S82

Lower leg including ankle

325

17.9%

31.2

(28.0−34.8)

827

13.3%

15.7

(14.7−16.8)

1.98

(1.74−2.25)

Table 4a (Continued)
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ID females Non ID females

ICD-10 Code and Term Event N% Rate* (95% CI) Event N% Rate* (95% CI) IRRD (95% CI)

S92

Foot, except ankle

178

9.8%

17.1

(14.7−19.8)

683

11.0%

13.0

(12.1−14.0)

1.31

(1.11−1.55)

T02

Multiple body regions

5

0.3%

0.5

(0.2−1.2)

10

0.2%

0.2

(0.1−0.4)

2.52

(0.86−7.38)

T08

Spine, level unspecified

10

0.5%

1.0

(0.5−1.8)

30

0.5%

0.6

(0.4−0.8)

1.68

(0.82−3.44)

T10

Upper limb, level unspecified

26

1.4%

2.5

(1.7−3.7)

85

1.4%

1.6

(1.3−2.0)

1.54

(0.99−2.39)

T12

Lower limb, level unspecified

17

0.9%

1.6

(1.0−2.6)

53

0.9%

1.0

(0.8−1.3)

1.62

(0.94−2.79)

M80, T14

Unspecified

192

10.6%

18.4

(16.0−21.2)

814

13.1%

15.5

(14.5−16.6)

1.19

(1.02−1.39)

Table 4a: Incidence rate of fractures, Incidence Rate Ratio (IRR) and distribution of fractures by age and site as recorded in 3-digit ICD10
code in females.
* Number of fractures/10000 person years (95%CI).
D Incidence rate ratio (95%CI) ID vs non ID group.
x In ICD-10 the forearm codes include those of the distal forearm, which are those termed as “wrist fractures” in clinical practice and in the fracture risk cal-

culators Frax and QFracture. In ICD-10 the wrist fracture codes relate to the carpal bones (S62.0 scaphoid, S62.1 other and unspecified), which on their own

are not termed wrist fractures in clinical practice or included in the fracture risk calculators.

ID males Non ID males

ICD-10 Code and Term Events N% Rate* (95% CI) Events N% Rate* (95% CI) IRRD (95% CI)

1-17 y All fractures 1317

100%

192.5

(182.4−203.2)

6491

100%

228.5

(223.0−234.1)

0.84

(0.79−0.89)

S02

Skull and facial bone

63

4.8%

9.2

(7.2−11.8)

347

5.3%

12.2

(11.0−13.6)

0.75

(0.58−0.99)

S12

Neck

0 0.0 6

0.1%

0.2

(0.1−0.5)

S22

Ribs, sternum and thoracic spine

7

0.5%

1.0

(0.5−2.1)

48

0.7%

1.7

(1.3−2.2)

0.61

(0.27−1.34)

S32

Lumbar spine and pelvis

6

0.5%

0.9

(0.4−2.0)

27

0.4%

1.0

(0.7−1.4)

0.92

(0.38−2.24)

S42

Shoulder and upper arm

151

11.5%

22.1

(18.8−25.9)

704

10.8%

24.8

(23.0−26.7)

0.89

(0.75−1.06)

S52

Forearmx
294

22.3%

43.0

(38.3−48.2)

1705

26.3%

60.0

(57.2−62.9)

0.72

(0.63−0.81)

S62

Wristx and hand level

266

20.2%

38.9

(34.5−43.8)

1523

23.5%

53.6

(51.0−56.4)

0.73

(0.64−0.83)

S72

Femur

47

3.6%

6.9

(5.2−9.1)

95

1.5%

3.3

(2.7−4.1)

2.05

(1.45−2.91)

S82

Lower leg including ankle

139

10.6%

20.3

(17.2−24.0)

583

9.0%

20.5

(18.9−22.3)

0.99

(0.82−1.19)

S92

Foot, except ankle

113

8.5%

16.5

(13.7−19.9)

411

6.3%

14.5

(13.1−15.9)

1.14

(0.93−1.41)

T02

Multiple body regions

2

0.2%

0.3

(0.1−1.2)

10

0.2%

0.4

(0.2−0.7)

0.83

(0.18−3.79)

T08

Spine, level unspecified

0 0.0 6

0.1%

0.2

(0.1−0.5)

T10

Upper limb, level unspecified

25

1.9%

3.7

(2.5−5.4)

115

1.8%

4.0

(3.4−4.9)

0.90

(0.59−1.39)

Table 4b (Continued)
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ID males Non ID males

ICD-10 Code and Term Events N% Rate* (95% CI) Events N% Rate* (95% CI) IRRD (95% CI)

T12

Lower limb, level unspecified

7

0.5%

1.0

(0.5−2.1)

43

0.7%

1.5

(1.1−2.0)

0.68

(0.30−1.50)

M80, T14

Unspecified

197

15.0%

28.8

(25.0−33.1)

868

13.4%

30.6

(28.6−32.7)

0.94

(0.81−1.10)

≥ 18 y All fractures 2280

100%

155.6

(149.3−162.1)

9801

100%

128.4

(125.9−131.0)

1.21

(1.16−1.27)

S02

Skull and facial bone

186

8.2%

12.7

(11.0−14.7)

910

9.3%

11.9

(11.2−12.7)

1.06

(0.91−1.25)

S12

Neck

18

0.8%

1.2

(0.8−1.9)

61

0.62%

0.8

(0.6−1.0)

1.54

(0.91−2.60)

S22

Ribs, sternum and thoracic spine

94

4.1%

6.4

(5.2−7.9)

550

5.6%

7.2

(6.6−7.8)

0.89

(0.72−1.11)

S32

Lumbar spine and pelvis

50

2.2%

3.4

(2.6−4.5)

206

2.1%

2.7

(2.4−3.1)

1.26

(0.93−1.72)

S42

Shoulder and upper arm

230

10.1%

15.7

(13.8−17.9)

746

7.6%

9.8

(9.1−10.5)

1.61

(1.39−1.86)

S52

Forearmx
242

10.6%

16.5

(14.6−18.7)

1025

10.5%

13.4

(12.6−14.3)

1.23

(1.07−1.41)

S62

Wristx and hand level

387

17.0%

26.4

(23.9−29.2)

2401

24.5%

31.5

(30.2−32.7)

0.84

(0.75−0.93)

S72

Femur

230

10.1%

15.7

(13.8−17.9)

370

3.8%

4.8

(4.4−5.4)

3.24

(2.75−3.82)

S82

Lower leg including ankle

333

14.6%

22.7

(20.4−25.3)

1205

12.3%

15.8

(14.9−16.7)

1.44

(1.27−1.63)

S92

Foot, except ankle

216

9.5%

14.7

(12.9−16.8)

846

8.6%

11.1

(10.4−11.9)

1.33

(1.15−1.54)

T02

Multiple body regions

6

0.3%

0.4

(0.2−0.9)

23

0.2%

0.3

(0.2−0.5)

1.36

(0.55−3.34)

T08

Spine, level unspecified

13

0.6%

0.9

(0.5−1.5)

34

0.3%

0.4

(0.3−0.6)

1.99

(1.05−3.77)

T10

Upper limb, level unspecified

26

1.1%

1.8

(1.8−2.6)

104

1.1%

1.4

(1.1−1.7)

1.30

(0.85−2.00)

T12

Lower limb, level unspecified

17

0.7%

1.2

(0.7−1.9)

95

1.0%

1.2

(1.0−1.5)

0.93

(0.56−1.56)

M80, T14

Unspecified

232

10.2%

15.8

(13.9−18.0)

1225

12.5%

16.0

(15.2−17.0)

0.99

(0.86−1.14)

Table 4b: Incidence rate of fractures, Incidence Rate Ratio (IRR) and distribution of fractures by age and site as recorded in 3-digit ICD10
code in males.
* Number of fractures/10000 person years (95%CI).
D Incidence rate ratio (95%CI) ID vs non ID group.
x In ICD-10 the forearm codes include those of the distal forearm, which are those termed as “wrist fractures” in clinical practice and in the fracture risk cal-

culators Frax and QFracture. In ICD-10 the wrist fracture codes relate to the carpal bones (S62.0 scaphoid, S62.1 other and unspecified), which on their own

are not termed wrist fractures in clinical practice or included in the fracture risk calculators.

Articles
12.4% of all fractures in ID and non ID women respec-
tively and 19.8% and 9.4% in ID and non ID men
respectively.

As shown in Table 6, the percentage of femoral frac-
tures which were fractures of the hip was similar and
close to 90% in women with and without ID and in
men with ID. It was lower, at 76% in men without ID.
In children the percentage of femoral fractures localised
at the hip was very low.
www.thelancet.com Vol 52 October, 2022
The incidence rates of combined MOP and of hip
fracture alone in adults are shown in Figures 3 and 4.
Number of events, patient years of follow-up, and inci-
dence rates (95%CI) by sex and 5 year age bands are
given in the supplementary material.

The incidence of MOP fracture was higher in the ID
group in both men and women, from around age
35 years. Hip fracture incidence was higher in the ID
group in both men and women, from around age
9



ID females Non ID females

ICD-10 Code and Term Events N% Rate* (95% CI) Events N% Rate* (95% CI) IRRD (95% CI)

18-49 y S22.0, S32.0

Vertebra

10

1.2%

1.4

(0.7−2.6)

24

1.1%

0.8

(0.5−1.2)

1.80

(0.86−3.77)

S42.2, S42.9

Shoulder

37

4.4%

5.2

(3.7−7.1)

50

2.3%

1.6

(1.2−2.1)

3.20

(2.09−4.90)

S52.5, S52.6, S52.9

Wrist

73

8.7%

10.2

(8.1−12.8)

256

11.7%

8.2

(7.3−9.3)

1.23

(0.95−1.60)

S72.0, S72.1, S72.2

Hip

27

3.23%

3.8

(2.6−5.5)

15

0.7%

0.5

(0.3−0.8)

7.79

(4.14−14.65)

M80

Unspecified MOP

5

0.6%

0.7

(0.3−1.7)

19

0.9%

0.6

(0.4−1.0)

1.14

(0.43−3.05)

Total MOP 152

18.2%

21.2

(18.1−24.8)

364

16.6%

11.7

(10.6−13.0)

1.81

(1.50−2.18)

All fractures

835

100%

116.4

(108.7−124.5)

2192

100%

70.6

(67.7−73.6)

1.65

(1.52−1.79)

≥50 y Vertebra 21

2.1%

6.5

(4.2−9.9)

109

2.7%

5.1

(4.2−6.1)

1.28

(0.80−2.04)

Shoulder 85

8.7%

26.2

(21.2−32.4)

279

6.9%

13.0

(11.5−14.6)

2.02

(1.58−2.57)

Wrist 137

14.0%

42.2

(35.7−49.9)

749

18.6%

34.8

(32.4−37.4)

1.21

(1.01−1.45)

Hip 171 17.4% 52.7

(45.3−61.2)

498

12.4%

23.1

(21.2−25.3)

2.28

(1.91−2.71)

Unspecified MOP 44

4.5%

13.6

(10.1−18.2)

159

4.0%

7.4

(6.3−8.6)

1.83

(1.31−2.56)

Total MOP 458 46.7% 141.1

(128.7−154.6)

1794

44.6%

83.4

(79.6−87.3)

1.69

(1.53−1.87)

All fractures 981 100% 302.2

(283.8−321.7)

4023

100%

187.0

(181.3−192.8)

1.62

(1.51−1.73)

Table 5a: Incidence rates of major osteoporotic (MOP) fractures, Incidence Rate Ratio, and distribution of MOP fractures by age and site in
females.
* Number of fractures/10000 person years (95%CI).
D Incidence rate ratio (95%CI) ID vs non ID group.

Articles

10
18 years. The confidence intervals were too wide in the
older age groups (age ≥ 75 for MOP and ≥ 80 years for
hip fracture), due to small number of people with ID in
those groups, in order to detect any potential difference.

Analyses by 5-year age bands between 18 and
80 years shown in Figure 4 and tabulated in the supple-
mentary material revealed incidence rates for hip frac-
ture which were between two and ten times as high in
ID vs non ID individuals, according to age band and
sex. The largest differences were observed between age
35−60 years in men and 18−60 years in women. For
instance, at age 45, the hip fracture incidence rate in ID
vs non ID was 8.39 (4.37−16.13) vs 0.96 (0.40−2.31)/
10000 py in women and 17.26 (11.57−25.76) vs 1.68
(0.93−3.03)/10000 py in men. Moreover, whilst hip
fracture rates increase with age in both populations, the
increase was observed approximately 15 years earlier in
females and 20 years earlier in males in the ID com-
pared to the non ID group. Comparable rates of MOP
and of hip fracture occurred approximately 15 and
20 years earlier respectively in women with ID than
without ID and 20 and 30 years earlier respectively in
men with ID than men without ID.
Discussion
This study showed that people with ID have higher inci-
dence of fractures than people without ID. In females,
this is the case throughout the life course whilst in
males this is true from approximately 35 years of age.
Fracture rates increase with age in people with and
without ID. However, this increase starts to be seen (for
all fracture types combined) approximately 15 years ear-
lier in women and 30 years earlier in men with ID com-
pared to those without ID.

Analyses by type of fracture revealed that the largest
difference in incidence rates are in fractures of the
femur (mostly hip in adults, femoral shaft in children).
www.thelancet.com Vol 52 October, 2022



ID males Non ID males

ICD-10 Code and Term Events N% Rate* (95% CI) Events N% Rate* (95% CI) IRRD (95% CI)

18-49 y S22.0, S32.0

Vertebra

19

1.2%

1.7

(1.1−2.7)

81

1.1%

1.5

(1.2−1.9)

1.13

(0.69−1.86)

S42.2, S42.9

Shoulder

45

2.9%

4.1

(3.1−5.5)

105

1.4%

2.0

(1.6−2.4)

2.06

(1.46−2.93)

S52.5, S52.6, S52.9

Wrist

134

8.6%

12.3

(10.4−14.5)

584

8.0%

11.1

(10.2−12.0)

1.10

(0.92−1.33)

S72.0, S72.1, S72.2

Hip

64

4.1%

5.9

(4.6−7.5)

51

0.7%

1.0

(0.7−1.3)

6.04

(4.18−8.73)

M80

Unspecified MOP

8

0.5%

0.7

(0.4−1.5)

13

0.2%

0.2

(0.1−0.4)

2.96

(1.23−7.15)

Total MOP 270 17.3% 24.7

(21.9−27.8)

834

11.4%

15.8

(14.8−17.0)

1.56

(1.36−1.79)

All fractures 1563 100% 143.0

(136.1−150.3)

7337

100%

139.4

(136.3−142.7)

1.03

(0.97−1.08)

≥50 y Vertebra 16

2.2%

4.3

(2.6−7.0)

81

3.3%

3.4

(2.7−4.2)

1.26

(0.74−2.15)

Shoulder 51

7.1%

13.7

(10.4−18.0)

134

5.4%

5.6

(4.8−6.7)

2.42

(1.75−3.34)

Wrist 50

7.0%

13.4

(10.2−17.7)

221

9.0%

9.3

(8.2−10.6)

1.44

(1.06−1.96)

Hip 142 19.8% 38.1

(32.3−44.9)

231

9.4%

9.7

(8.6−11.1)

3.91

(3.17−4.82)

Unspecified MOP 21

2.9%

5.6

(3.7−8.6)

61

2.5%

2.6

(2.0−3.3)

2.19

(1.33−3.60)

Total MOP 280 39.1% 75.1

(66.8−84.4)

728

29.5%

30.7

(28.5−33.0)

2.45

(2.13−2.81)

All fractures 717 100% 192.3

(178.7−206.9)

2464

100%

103.9

(99.9−108.1)

1.85

(1.70−2.01)

Table 5b: Incidence rates of major osteoporotic (MOP) fractures, Incidence Rate Ratio, and distribution of MOP fractures by age and site in
males.
* Number of fractures/10000 person years (95%CI).
D Incidence rate ratio (95%CI) ID vs non ID group.

ID females Non ID females ID males Non ID males

ICD-10 code and term Events N % Events N % Events N % Events N %

1-17 years S72

Femur

25

100%

15

100%

47

100%

95

100%

S72.0, S72.1, S72.2

Hip

4

16%

0 12

(25.5%)

16

(16.8%)

≥ 18 years S72

Femur

228

100%

579

100%

230

100%

370

100%

S72.0, S72.1, S72.2

Hip

198

86.8%

513

88.6%

206

89.6%

282

76.2%

Table 6: Hip fractures as a percentage of femoral fractures in females and males with and without ID.

Articles
Hip fracture rates were approximately two to ten times
higher in adults with ID, with the greatest differences
observed between age 35−60 years in men and
18−60 years in women. Rates of femoral fracture were
www.thelancet.com Vol 52 October, 2022
approximately twice as high in boys and seven times as
high in girls with ID compared to those without ID.

The incidence of fracture in childhood showed over-
all slightly higher rates in females but lower rates in
11



Figure 3. Incidence rates by age band for major osteoporotic fracture in women and men with and without intellectual dis-
ability. Number of fractures per 10,000 person years by age. Filled circles represent age band specific incidence rates. Age bands
are 1-year in children and 5-year in adults. The bars represent 95% CI.

Figure 4. Incidence rates by age bands for hip fracture in women and men with and without intellectual disability. Number
of fractures per 10,000 person years by age. Filled circles represent age band specific incidence rates. Age bands are 1-year in chil-
dren and 5-year in adults. The bars represent 95% CI.
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males with ID compared to those without. This might
partly be due to the presence among girls of patients
with Rett syndrome, which can cause fractures at an
early age.12

The increase in fracture rates normally seen in boys
over the adolescent years, as shown in our study and in
a major previous study,39 was blunted in those with ID
compared to those without ID. This is likely due to the
limited mobility and limited participation in sports of
boys with ID. We believe this could explain our finding
of overall lower fracture rates of male children with ID
compared to those without ID.

Overall, MOP fracture rates in adults were 60% to
80% higher in those with ID. The largest differences
were seen in hip fracture rates, and to a lesser extent in
shoulder fracture rates, which were two to three fold
higher in the ID group.

As in other major epidemiological studies,38 verte-
bral, shoulder (i.e. proximal humerus, shoulder unspec-
ified), wrist (i.e. distal radius/ulna, forearm unspecified)
or hip fracture in adults were assumed to represent
major osteoporotic (MOP) fractures. Although this
assumption might not always be correct, ours was a
pragmatic decision due to the scarcity of details on the
mechanism of fracture (e.g. height and type of fall, if
any) recorded in the databases.

Vertebral, shoulder, wrist or hip fracture were classi-
fied as MOP in adults only, as no fracture can be
assumed to be osteoporotic in nature in children in the
absence of corroborating clinical and radiological infor-
mation. Nevertheless, osteoporosis in the paediatric
population is defined as a bone mineral density below
2.0 Z scores accompanied by history of two or more
long bone fractures by ten years of age.41 Hence, osteo-
porosis cannot be excluded as a potential contributor to
the seven-fold excess of femoral fractures and to the sig-
nificant excess of shoulder and upper arm and of lower
leg fracture (virtually all of which are long bone frac-
tures) in girls with ID compared to those without ID.
Moreover, the excess of femoral fractures was only two
fold in ID compared to non ID boys, and the rate of
shoulder and upper arm and of lower leg fracture was
similar in the two groups of boys. Given the general
lack of participation in sports and of the limited physical
activity levels of ID compared to non ID boys, it is not
inconceivable that osteoporosis may be at play also in
boys with intellectual disabilities.

The rate of vertebral fracture was similar between
people with and without ID. Vertebral fractures are
largely clinically undiagnosed in the general popula-
tion42 as symptoms may be poorly localised. In people
with ID, whose ability to express and localise symptoms,
including pain, is severely reduced, vertebral fractures
could evade diagnosis even more easily. This can lead to
spuriously low incidence rates of vertebral clinical frac-
tures in comparison to radiologically detected vertebral
fractures.43
www.thelancet.com Vol 52 October, 2022
The rates of wrist fracture were only slightly higher
in people with ID, and in some age groups there was no
difference between the ID and non ID group. This
might be partly explained by the neurological
impairment that often accompanies an intellectual dis-
ability. This could prevent the development of the pos-
tural reflex of protective extension, in which the arm is
outstretched on falling, potentially leading to a fractured
wrist but protecting more central structures of the body.

The distribution of fractures was profoundly differ-
ent. In particular, in adults, hip fracture represented
9.9% of total fractures in the ID group and 5.0% of total
fractures in the non ID group, with differences particu-
larly marked in younger people and in men. Moreover,
the percentage of femoral fractures which were frac-
tures of the hip was similar and close to 90% in all adult
groups except for men without ID, in whom it was only
76%. This reinforces the interpretation of our results as
femoral fractures being due mostly to osteoporosis in
people with ID, with ID men particularly affected.

The main strengths of this study include the size of
the population, and the quality of the database, which
originates from a national health system, links primary
and secondary data, and has been used in numerous
studies worldwide. To our knowledge, this is also the
first study investigating fracture incidence in people
with ID over the whole of the natural life course. More-
over, our study population is highly representative of
people with ID, as shown by an excess of male individu-
als, by people with Down syndrome being the single
largest diagnostic group, and by a high prevalence of
epilepsy. This study is also the only one to provide a
detailed diagnostic characterisation of individuals with
ID, thus allowing a more informed and deeper interpre-
tation of the findings. Another strength of the study lies
in its large control population, and in the comparability
of its results with those of the seminal studies by
Curtis and Moon in all UK adults and children regis-
tered in CPRD experiencing a fracture over the years
1988−2012.38,39

The study’s main weakness probably lies in the
recording of clinical events in the data source, a com-
mon problem in all database studies. We mitigated this
by linking the Clinical Practice Research Datalink to the
Hospital Episode Statistics database, in order to capture
fractures recorded in either source. Another limitation
is a potential undercounting of second fractures due to
our rigorous attempt to avoid multiple counting of the
same fracture. Multiple counting is an ever present risk
when the same event can be described by several terms,
as in CPRD, and to a lesser extent in HES, and when
combining databases. We took a conservative approach,
viewing a potentially spurious inflation in the number
of fractures as a serious threat to data quality.

In our study we did an age and sex specific analysis
without controlling for any potential confounders
beyond these factors, and this is another limitation.
13
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However, it would be difficult to select the variables for
a multivariate analysis when the population of interest
is already known to differ from the control population
by many characteristics, which may influence the out-
come. For instance, important co-morbidities known to
be associated with fractures might be connatural to the
condition of ID itself (e.g. epilepsy could be a symptom
of the frequent accompanying neurological damage).
Additionally, crucial clinical and lifestyle characteristics
change enormously over the life course, and decisions
would have to be made about the time points at which
these variables should be extracted from the primary
care records for meaningful report and analysis. Hence,
the investigation of the potential reasons for the differ-
ence in fracture rates between the ID and the non ID
population is a study in itself, which can only be done
separately from the descriptive analysis we are reporting.

Our results confirm some of the findings of other
important epidemiological studies, which consistently
show a raised fracture rate in people with ID.23,24,27

However, our study’s unique characteristics make its
results particularly robust and novel. The high rate of
fracture, the early increase in incidence, and the type
and distribution of fractures we observed point to early-
onset osteoporosis. This interpretation is also supported
by the fact that people with ID are a highly sedentary
population with very low levels of physical activity com-
pared to the general population.44,45 Further research
aiming to determine the risk factors for fracture in peo-
ple with ID is ongoing, and should lead to the design of
appropriate prevention programmes, based on the
understanding of pathophysiological mechanisms.
These could include a variety of co-morbid genetic or
acquired conditions16,20,21,26,43-52 impairing bone acqui-
sition and development and/or inducing bone loss, and
accompanying the intellectual disability as part of a
multisystem disorder also affecting the skeleton. Mean-
while, as people with ID have a high rate of falls,53 strat-
egies to reduce the risk of fall9,10 should be
implemented, together with safe physical exercise to
improve bone accrual and decrease bone loss.54 Finally,
osteoporosis guidelines should be modified to include
people with intellectual disabilities within the groups at
high risk of fracture.
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