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Abstract

Globally between 30-40% of all osteoporotic fractures occur among men, with a quarter of all
hip fractures, the most serious complication of osteoporosis, occurring in men. Among men
of 50 years of age or older, osteoporotic fracture risk reaches an alarming 20%. What is of
great concern is that associated mortality is greater among men when compared with women.
For hip fractures specifically, mortality for men is two to three times that in women which
may be attributed to the fact that osteoporosis is often considered a “women’s disease”. Of
great concern is that there is a paucity of bone health investigation among men with
intellectual disability. In the Intellectual Disability Supplement to The Irish Longitudinal Study
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on Ageing, objective bone status of 244 men was measured using a quantitative ultrasound.
Participant’s also self-reported doctor’s diagnosis of health conditions including osteoporosis,
medication and fracture history with the assistance of key workers/family. Ethical approval
for the study was obtained from the Faculty of Health Sciences Trinity College and all
participating service providers. Overall, 70.9% of men presented with poor bone health, with
57.8% taking at least one medication that contributed to osteoporosis/osteopenia. Men had
a high prevalence of fracture (21.7%) despite this less than 18% had attended bone health
screening. In light of these findings, it is time for the spotlight to focus on men’s bone health
and for healthcare professionals to realise how ‘at risk’ of osteoporosis are men with
intellectual disability. Projections place men on a trajectory of continuous increased risk of
fracture in comparison to women.
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1. Introduction

People with Intellectual Disabilities make up approximately 2% of the population and are
reported to experience poorer health status than the general population [1, 2]. People with ID have
an average life expectancy 19 years shorter than those with no intellectual disabilities [3]. Very often,
serious health conditions go unrecognized or undiagnosed because of health disparities, barriers to
health care, inequality of services, as well as other factors that affect this population of people [1,
2, 4]. One such condition is osteoporosis, an insidious skeletal disease defined by the presence of
low bone density and the deterioration of bone tissue [5]. People with intellectual disability,
especially those with Down syndrome (DS), prone to premature ageing and who are living longer
than before, are particularly at a higher risk for osteoporosis and its secondary health conditions
(e.g. fractures) [6, 7] however there are other syndromes that can contribute to poor bone health
such as Prader-Willi syndrome, Angelman syndrome and Fragile X syndrome. Osteoporosis is often
diagnosed by measuring bone mineral density (BMD), usually through dual energy X-ray
absorptiometry (DXA) [5]. However, relying on BMD alone is not sufficient for diagnosing
osteoporosis, risk factors must be taken into consideration [8]. The risk of developing osteoporosis
includes both non-modifiable and modifiable factors. Notable non-modifiable risk factors include
increased age, female gender, a familial history of osteoporosis, antiepileptic drug use, and some
gastrointestinal diseases. Along with this is the issue that some individuals with ID may not reach
peak bone mass for example those with DS [6]. Notable modifiable risk factors include physical
inactivity, taking certain medications for mental illnesses, poor dietary habits, obesity, constipation,
vitamin D and estrogen deficiency [9, 10]. Greater frequency of these risk factors leads to bone
deterioration which ultimately leads to heightened bone fragility and in turn is shown to lead to a
higher risk of fractures morbidity and mortality, which can severely limit and affect quality of life [8,
11, 12].

Recently, research has shown that people with intellectual disability and DS have been reported
to have lower BMD than people without either condition, specifically within the lower lumbar and
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femoral neck regions, and upper and lower limbs [6, 13]. In recent large-scale studies, over 35%-40%
of older participants with intellectual disability had objective evidence of osteoporosis [14, 15].
Similar findings by Frighi and colleagues confirm high prevalence of poor bone health among this
cohort [16]. Even with this markedly higher than normal rate, it’s possible that many cases of
osteoporosis in people with intellectual disability continue to go undiagnosed. For people with
intellectual disability there are numerous biological, physiological, and behavioural factors that may
contribute to overall health imbalance and increased risk of poor bone health. People with
intellectual disability are known to get much less physical exercise than the recommended daily
amount [17]. They often do not have sufficient calcium or vitamin D sources in their diets [18].
Higher levels of epilepsy and mental illnesses such as depression and subsequent antiepileptic and
psychotropic medicines have a negative impact on bone health [19-21] and specific syndromes such
as DS or Prader-Willi syndrome contribute to overall poor skeletal development which may be as a
result of a combination of factors with would include hypogonadism, thyroid disease and immature
bone development [22]. It has been recorded that approximately 20-45% of people with intellectual
disability are receiving psychotropic medication [23]. In addition, recent research has shown that
obesity and bone mass have an inverse relationship and that osteoporosis is often an underlying
indication of gastrointestinal diseases (GIT) and vice versa [24, 25]. People with intellectual disability
are more likely to develop obesity and GIT disorders than the general population [24-28].

Typical of healthcare settings there is often a gender focus for many health conditions, and with
osteoporosis particularly men have not considered the condition nor have healthcare professionals
focused on the condition to a great deal among men. Poor bone health is not discriminatory, and
men are just as likely to present with the condition as women albeit later in life [29]. Therefore, as
a result, the research on men’s experiences of osteoporosis requires greater attention. Recent
epidemiological and observational studies have shown that osteoporosis in men is an increasingly
important clinical issue [30]. It is known that the lifetime risk of osteoporosis-related fracture in men
has been estimated greater than their risk of developing prostate cancer and the estimated risk of
hip fracture is rising exponentially [31]. For men, one-year mortality rates are higher following a hip
fracture and compared to women, they are two to three times more likely to die post hip fracture
[32]. Explanations for this lack of focus on men and osteoporosis are mainly that osteoporosis is
widely considered a woman’s disease. Studies show that even when diagnosed, men do not treat
the diagnosis as significant because they perceive it as a woman’s disease. A common response to
diagnoses is “You know grandmothers have it and live through it” ([32], page 3). Men may feel
constrained by gender stereotypes, feeling confined to a less masculine persona upon hearing their
diagnosis [33]. Men may continue to endure through their pain and exert themselves through
difficult tasks to justify their manliness. The inability for many men to treat their diagnosis as serious
is the result of the assertion that osteoporosis is synonymous with older women [34]. This creates
a gap between women’s and men’s attitude toward their health and must be more closely examined.
However, the situation is not helped with much of the advertising, health campaigns and health
promotions predominantly featuring women. It is no wonder then that men consider osteoporosis
a female condition.

For men with intellectual disability there is an even less focus on their bone health status despite
the high levels of risk previously mentioned and it is safe to say that perhaps their attitude would
be similar to that of men without intellectual disability however this is not known for certain [35]. A
number of reasons why men with intellectual disability are frequently overlooked may be due to
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the commonly missed GP health checks and lack of reasonable accommodations during health
assessment, or simply bone health is not discussed during their health check [36]. People with
intellectual disability are among a group of individuals that often miss out on their health
evaluations as a result of barriers such as inaccessibility, lack of knowledge of local services and lack
of support [37]. During osteoporosis evaluations the experience may pose difficulties due to the lack
of reasonable adjustments and challenges with equipment, or individuals may simply be scared.
People with ID have had complications in the past getting tested for osteoporosis because of the
nature of the DXA test that may seem frightening or challenging for this population [38-40]. In
frequent patient-physician interactions, the diagnosis itself proves to be more challenging because
those with ID are often unable to express their symptoms or frightened by the DXA assessment [41].
Recent research has shown that the use of the GE Lunar Achilles quantitative Ultrasound (QUS) has
the potential to be a much better alternative to the DXA for people with IDs, allowing for the
undiagnosed and untested population to be more adequately monitored [6]. Nonetheless, after
being diagnosed, some individuals have difficulty following through on their treatment plans and
may find it challenging to adhere to physical therapy regimes, medications such as bisphosphonates
or understanding the importance of the treatment due to lack of reasonable adjustments [37-40].
As mentioned above, osteoporosis is not a topic associated with men with intellectual disability,
further exacerbating the demand for more attention.

Considering the paucity of research among men with intellectual disability and yet the potential
for high rates of hidden osteoporosis which can ultimately lead to bone fragility and fracture, it is
prudent to place the spotlight on this condition among men with intellectual disability. Therefore,
the aim of this study is to explore the prevalence of osteoporosis among men with intellectual
disability and the risks associated with poor bone health among this cohort.

2. Materials and Methods

The data for this paper was extracted from the Intellectual Disability Supplement to the Irish
Longitudinal Study on Ageing (IDS-TILDA) which is a national longitudinal study exploring the health
and wellbeing of individuals with intellectual disability in Ireland. Data is collected every three years
and the data for this paper was from the second wave of the study in 2014 which included objective
measures of bone health [42, 43].

2.1 Study Design

Forinclusion in the study all participants must have been registered with the National Intellectual
Disability Database, which is a service planning tool whereby individuals are registered to ensure
receipt of services which enabled the random sample selection resulting in a representative sample
of individuals over the age of 40 years [44]. The inclusion criteria comprised those over the age of
40 years at onset of IDS-TILDA [2008], this lower age was chosen because of noted premature ageing
among those with intellectual disability. All levels of intellectual disability were included from mild,
moderate to severe/profound. These were identified on initial interviews, are diagnosed using
intelligent quotients and are for descriptive purposes only. Individuals were also invited to identify
their living setting, and these were categorised into independent or living with family, living in a
community group home or living in a residential setting which implies 10 or more residents. This
paper is examining men only who engaged in the objective measurement for bone health (N = 244)
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as a subsample of the total IDS-TILDA sample for Wave 2 (N = 708), see figure 1 for sample flow

chart.
_ -, N=575 participants
NT08 ID5-TIDA uﬁ'ﬁﬂff”ﬂ'ft'm whoengagedith <224 Meninthis
sampleWave 2 HearchFa?rWavEZ the objective bong category
healthmeausreQUS

Figure 1 Sample flow chart.

2.2 Data Collection

IDS-TILDA collects data every 3 years, the approach includes a pre-interview questionnaire (PIQ),
a face-to-face interview (CAPI) and in Wave 2 objective health measures. The PIQ includes questions
on doctor’s diagnosed conditions, which is a paper-based questionnaire that is posted to
participants at minimum one week before their face-to-face interview. This is to allow sufficient
time for participants to confirm with their doctor and medical files their medical history. The PIQ is
then rechecked by the field researcher on the day of the interview. The interview is conducted at a
time and place convenient to the participant, three styles of interview are offered, independent,
supported and proxy only. The proxy must know and work with the participants for a minimum of
6 months. The CAPI collects data on a number of domains such as social, community engagement,
physical activity, education, cognitive and mental health. Prior to the interview commencing the
participant provides or were supported to provide informed consent, easy read material is provided
to support this, as the interview progresses the field research will reaffirm consent as they move
between domains. For full description of consent procedures see McCarron et al., Burke et al., and
Burke et al. [43-45].

2.2.1 Objective Health Measures

A suite of 8 health measures were included in the second wave of data collection, these included
height, weight, waist & hip circumference, blood pressure, grip measurement, timed up & go, and
quantitative heel ultrasound (QUS), see Burke and colleagues for full explanation of the inclusion of
objective measures [46]. Suffice to say dual energy X-ray absorptiometry (DXA) is recommended to
evaluate bone density, however the QUS (GE Lunar Achilles) was a feasible measurement to
determine bone quality and bone mass in this study. It was portable and acceptable for over 80% of
the participants in the study. QUS parameters correlate with DXA, measure broadband ultrasound
attenuation, speed of sound which calculates the stiffness index, associated with bone density
obtained from conventional DXA methods [47]. The device calculates three parameters, broadband
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ultrasonic attenuation (BUA in dB/MHz), Speed of Sound (SOS in M/s) and Stiffness Index (SI, %)
which it then converts into those at high risk of fracture (osteoporosis), those at moderate risk
(osteopenia) and those at low risk (normal). These parameters are expressed as QUS t-scores by the
device. These parameters have been translated into risk estimate thresholds for clinical application
[46]. In an effort to minimize the inappropriate use of QUS, Hans and colleagues use 90% sensitivity
to define low fracture and osteoporotic risk and a specificity of 80% to define persons as being at
high risk of fracture or of being osteoporotic. They combined their fracture model with their hip
DXA osteoporotic model and found t-score parameters of -1.2 and -2.5 for the QUS Achilles stiffness
index to determine those; a low risk (normal) above -1.2; moderate risk (-1.2 to -2.49; osteopenia);
and >-2.5 at high-risk osteoporosis. These parameters have been utilised in this study.

In addition, the International Society of Clinical Densitometry official position is that the use of
QUS is justified in the absence of DXA, use only validated devices (GE Lunar Achilles) and scan only
at recommended sites, i.e. the os calcis (heel) [48]. The measures from the QUS are expressed in T-
scores, Hans and colleagues combined a fracture model with their hip DXA osteoporotic model and
found t-score parameters of -1.2 and -2.5 for the QUS Achilles stiffness index to determine those; a
low risk (normal) above -1.2; moderate risk (-1.2 to -2.49; osteopenia); and >-2.5 at high risk
osteoporosis [48, 49]. These parameters have been utilised in this study.

Bone is living tissue that requires stimulation to promote regeneration and turnover; however,
functional impairment can contribute to poorer bone health because of an increased functional
dependence of the individual [50]. The Barthel Index is an instrument to measure performance in
activities of living and functional independence. The Barthel’s index includes 10 activities of living
which include feeding, personal toileting, bathing, dressing and undressing, getting on and off a
toilet, controlling bladder, controlling bowel, moving from wheelchair to bed and returning, walking
on level surface (or propelling a wheelchair if unable to walk) and ascending and descending stairs
[50]. Each variable is scored 0-2 or 0-3 with a total possible score range of 0-20.

Physical activity levels were determined using the International Physical Activity Questionnaire
(IPAQ). Participants reported their frequency and duration of activity and these were categorised
into low, moderate and high. The moderate level indicates meeting physical activity guidelines of
30 minutes of moderate intensity activity 5 days a week, 20 minutes of vigorous activity 3 days a
week, or a combination indicates high levels of physical activity [51].

Hand grip strength is a simple measurement to identify overall muscular strength and is used as
a clinical marker for sarcopenia. The European Working Group on Sarcopenia in Older People
(EWGSOP) recommends using cut-offs for hand grip strength at two standard deviations below the
mean reference value defined as <30 kgs in men [52, 53]. This is the value that was applied in this
study.

2.3 Mapping Clinical Risk Factors

Following a scoping literature review, examining the guidelines from the World Health
Organisation and the International Osteoporosis Foundation clinical risk factors were identified and
mapped to comparable data from the IDS-TILDA study. These were then categorised into modifiable
and non-modifiable risk factors.
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Table 1 Mapping clinical risk factors.

Known risk factors (Scoping literature review,

WHO and I0F) [54-56]

Comparable data from the IDS-TILDA study

Modifiable Factors

Sedentary Behaviour

GIT conditions

Proton Pump Inhibitors
Smoking, alcohol consumption
Non Modifiable Factors

History of fracture/ parents history of fracture

Chronic health conditions

Anticonvulsant medication
Corticosteroid medication

Aetiology of intellectual disability

Levels of physical activity, mobility walking
100 yards-Difficulty/No difficulty, grip
strength >30kgs

Gastric reflux, stomach ulcers, chronic
constipation

Medication use-PPI

Smoking and alcohol intake*

History of fracture/ parents history of
fracture[included as is strong indicator
however 7= <5%]

Arthritis, cerebral palsy, cancer, diabetes,
thyroid  disease, muscular  dystrophy*,

Scoliosis*, Coeliac disease*,
Epilepsy, AED use
Corticosteroid medication*®

Down syndrome Y/N

Some factors identified did not have equivalent data in the IDS-TILDA study e.g. vitamin D,
calcium.
*Factors with low prevalence rates <5% are not included in overall analysis

2.4 Data Analysis

For the purposes of this paper the statistical package for social science (SPSS) v24 was used.
Preliminary analysis was carried out which included frequencies, distribution and identification of
missing values. With regards missing values only valid percentages are presented. A p-value of 0.05
was considered statistically significant. Bivariate correlation for QUS categories was calculated with
Pearson’s coefficient of correlation. Overall relationship between the dependent variable QUS
identified poor bone health and the statistically significant risk factors are presented. The measures
of effect of the factors studied on the dependent variable were adjusted for age and expressed by
the Odds Ratio (OR) and calculated by simple models of multinomial logistic regression. The level of
significance was 5% and Confidence Intervals (Cl) of 95% were calculated.
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2.5 Ethics Statement

Full ethical approval was granted for this study by the Faculty of Health Sciences Ethics
Committee and by the ethical committees established by the services providers included in the
study. All participants provided informed consent or were supported to do so. To enable this all
information was presented in accessible easy read formats and participant family or guardians were
also invited to support consent where necessary [45].

3. Results
3.1 Demographic Profile

In total 244 men participated in this study aged 43 years and above, with the majority within the
50-64 year age category (48.8%, n = 119). Most had a moderate level of intellectual disability (46.3%,
n =101) and lived predominantly in supported accommodation. Very few had a doctor’s diagnosis
of osteoporosis (6%, n = 15), however on objective measurement over 70% (n = 173) were within
the osteopenic (34.8%, n = 85) and osteoporotic (36.1%, n = 88) categories respectively and yet just
18% (n = 38) men had had a DXA scan. Just under half were within the severe dependence category
on the Barthel’s Index (45.2%, n = 145). Full description of the study sample characteristics can be
viewed in table 2.

Table 2 Demographic profile and bone health status (N = 244).

Characteristic n %
Age 43-49 80 32.8
50-64 119 48.8
65+ 45 18.4
Level of ID* Mild 45 20.6
Moderate 101 46.3
Severe/Profound 72 33.0
Living Circumstance™*
Indep/Family 36 15.0
Community Group Home 106 44.2
Residential Setting 98 40.8
Aetiology of ID Down Syndrome 44 18.0
ID of other aetiology 200 82.0
Doctor’s diagnosed osteoporosis 15 6.0
Attended bone screening in the last 2 years 38 18.0
(DXA)
QUS OM bone health Normal 71 29.1
Osteopenia 85 34.8
Osteoporosis 88 36.1
Barthel’s Index Independent 48 20.2
Slight dependence 41 17.2
Moderate Dependence 43 18.1
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Severe Dependence 106 44.5

*Missing obs: 26 men could not verify their level of ID
**Missing obs: 4 men did not confirm living circumstance

On comparing those who had a diagnosis and those who did not it can be seen in table 3 that 9
in 10 men with a non-normal QUS score, i.e. they fell within the osteopenic and osteoporotic ranges,
did not have a doctor’s diagnosis.

Table 3 Diagnosed and undiagnosed cases of osteoporosis and osteopenia.

QUS objective Doctor’s diagnosis of osteoporosis**
measurement *

Undiagnosed Cases Diagnosed Cases Number in
sample
n % 95% Cl n % 95% Cl
Normal 66 95.5 87.5-98.4 3 4.5 1.6-12.5 69
Osteopenia 80 95.2 83.1-95.3 4 4.8 1.8-11.0 84
Osteoporosis 80 90.8 88.4-98.1 8 9.1 4.9-17.7 88
Total 223 93.7 89.9-96.1 15 6.3 3.9-10.1 238

*Indicative of risk of the presence of osteoporosis and osteopenia measurement as measured
by QUS

**Missing obs: A number of men did not answer the question on doctor’s diagnosis

Cl = confidence interval

3.2 Presence of Modifiable and Non-Modifiable Risk Factors for Poor Bone Health

On examination of the risk factors both modifiable and non-modifiable risk factors are very
evident with antiepileptic medicines (36.7% n = 123), having epilepsy (28.8% n = 72) and difficulty
walking (25.9% n = 64) being among the highest non modifiable factors noted (see figure 2 for all
non-modifiable risk factors).
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Parental history of fracture - 32
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Figure 2 Non-modifiable risk factors for poor bone health.

Among the modifiable factors, low grip strength (98.0%, n = 197/247), low activity levels (69.6%
n =172/247) and chronic constipation (35.6% n = 88/247) were the top three risk factors identified,
(see figure 3) for all modifiable factors.

Madifiable risk factors

Stomach ulcers

Gastric reflux

Smoking

Proton pump inhibitors

Difficulty walking

Chronic consitpation

Low activity levels

Low grip strength

=]

20 40 60 80 100 120

Percentage

Figure 3 Modifiable risk factors for poor bone health.
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3.3 Relationship between Modifiable and Nonmodifiable Risk Factor, and Objectively Measured
Bone Health

It can be seen in table 4 a number of the risk factors demonstrated statistically significant
relationship with objectively measured bone health. Those with a more severe to profound level of
intellectual disability (p = 0.001), those living in residential (p<0.0001) with difficulty walking
(p<0.0001) and having greater dependence measured on the Barthel’s index (p<0.0001) have a
significant relationship with poor bone health. Interestingly both medicines examined are significant
with proton pump inhibitors highly significant (,0<0.0001).

Table 4 Relationship between modifiable and non-modifiable risk factors and QUS
objectively measured bone health.

Risk Factor QUS t-score X df  p-value*
Normal Osteopenia Osteoporosis
n (%) n (%) n (%)
Age 6.411 4 0.171
43-49 28(35.0) 31(38.6) 21(26.3)
50-64 31(26.1) 42 (35.3) 46 (38.7)
65+ 12 (26.7) 12(26.7) 21 (46.7)
Level of ID 19.131 4 0.001
Mild 18 (40.0) 17 (37.8) 10 (22.2)
Moderate 32 (31.7) 38 (37.6) 31 (30.7)
Severe/Profound 10 (13.9) 22 (30.6) 40 (55.6)
Living Circumstance 25.656 4 <0.0001
Family/Indep. 21 (58.3) 9 (25.0) 6 (16.7)
CGH 32(30.2) 38 (35.8) 36 (34.0)
Residential 15 (15.3) 37 (37.8) 46 (46.9)
ID Aetiology 17.404 2 <0.0001
Down Syndrome 23 (52.3) 15 (34.0) 6 (13.6)
ID other 48 (24.0) 70 (35.0) 82 (41.0)
Has Epilepsy 7.908 2 0.019
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Yes 11 (15.7) 30 (42.9) 29 (41.4)

No 57 (33.5) 54 (31.8) 59 (34.7)

Difficulty Walking 34420 2 <0.0001
No difficulty 63 (36.2) 65 (37.4) 46 (26.4)

Difficulty 4(6.3) 18 (28.6) 41 (65.1)

History of Fracture 11903 2 0.003
Yes 10 (19.6) 12 (23.5) 29 (34.1)

No 56 (30.6) 71 (38.8) 56 (30.6)

Chronic Constipation 12.838 2 0.002
Yes 15 (17.9) 26 (31.0) 43 (51.2)

No 51(33.3) 58 (37.9) 44 (28.8)

Gastric Reflux
5.891 2 0.053

Disease

Yes 9(33.3) 4 (14.8) 14 (51.9)

No 57 (27.1) 80 (38.1) 73 (34.8)

Grip Strength 3.399 2 0.183
<30Kgs 65 (33.9) 70 (36.5) 57 (29.7)

>30kgs 3 (75.0) 0(0.0) 1(25.0)

Physical Activity Level

*

11.805 4 0.19

Low 37 (22.4) 65 (39.4) 63 (38.2)

Moderate 25 (39.1) 17 (26.6) 22 (34.4)

High 5 (62.5) 1(12.5) 2 (25.0)

Barthel’s Index 55.622 6 <0.0001
Independent 24 (50.0) 16 (33.3) 8(16.7)

Slight Dependence 23 (56.1) 12 (29.3) 6 (14.6)

Moderate

9(20.9) 20 (46.5) 14 (32.6)
Dependence
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Severe Dependence 11 (10.4) 36 (34.0) 59 (55.7)

Medications AEDs 9.199 2 0.010
Yes 18 (18.9) 34 (35.8) 43 (45.3)

No 53 (35.6) 51 (34.2) 45 (30.2)

Medications PPI 16.116 2 <0.0001
Yes 11 (18.0) 15 (24.6) 35(57.4)

No 60 (32.8) 70 (38.3) 53 (29.0)

Reporting results that did not violate the assumptions as all expected cell size >5
Alpha set at 0.05

3.4 Multinomial Logistic Regression of QUS Measured Osteopenia and Osteoporosis

The multinominal logistic regression model contains 6 significant independent variables
(moderate and severe dependence on the Barthels index, difficulty with mobility, the presence of
epilepsy and AEDs, the presence of constipation and taking proton pump inhibitors (PPI)). The
results demonstrate consistency across a number of factors discriminating osteopenia and
osteoporosis from normal bone health. Statistically significant factors to emerge as influencing the
presence of osteopenia include those with moderate (AOR 3.708, Cl 1.32-10.40, p = 0.031) or severe
dependence on the Barthels Index (AOR 5.33, Cl1 2.07-13.71, p =0.001) and those with epilepsy being
almost 3 times more likely to present with osteopenia (AOR 2.844, Cl 1.295-6.247, p = 0.009). With
regard osteoporosis a similar picture emerges relating to moderate and severe dependence on the
Barthels Index with those scoring within these categories being 5 to 16 times more likely to present
with osteoporosis (AOR 5.463, Cl 1.66-17.97, p = 0.005, AOR 16.786, Cl 5.858 — 48.1, p<0.0001).
Those with mobility difficulty were 13 times more likely to present with osteoporosis (AOR 13.71,
Cl 4.55-41.201, p<0.0001), those presenting with chronic constipation had a 3-fold increased risk
(AOR3.378, Cl 1.633-6.987, p<0.0001). Those on AEDs were over twice as likely to present with
osteoporosis (AOR 2.780, Cl 1.56-7.44, p = 0.003) and finally those on PPls were over three times
more likely to present with osteoporosis (AOR 3.41, Cl 1.56-7.44, p = 0.002). The remaining
predictors can be observed in table 5. To note some of the confidence intervals were very wide
indicating that there is a need for further investigation and possibly the sample size was too small.
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Table 5 Multinomial logistic regression of the risk factors for QUS t-score measured
osteopenia and osteoporosis in men (N = 335).

Risk Factor Osteopenia Osteoporosis
) AOR* C195%  P-Value AOR  Cl95%
Value
B i .327- .237-
arthels Index (ref Slight 0747 0.854 0.327 0.0735 0.809 0.237
Indep.) dependence 2.228 2.76
Mod 0013 3708 32V 0005 5463 OV
dependence ) ) 10.407 ) ) 17.973
Severe 2.077- 5.858-
0.001 5.336 0.0001 16.786
dependence 13.710 48.100
ili Diffi 1.427- . -
|V.|O.bl|lty (ref No Difficulty 010  4.469 427 0.0001 13.716 4.566
difficulty) 13.992 41.201
Epil fN il 1.295- 1.138-
pilepsy (ref No epilepsy) 0.009 2.844 023 2508
6.247 5.526
ipati f N .757- 1. -
Constipation  (ref  No 0218 1509 O7° 0.001 3378 L33
constipation) 3.378 6.987
Gastric Refl f N 0.092- 0.439-
astric. Reflux  (ref No 0.067 0.317 0.839  1.100
reflux) 1.087 2.760
AED medications (ref No 0.055 1.966 0.987- 0.003 2.780 1.402-
AEDs) ' ' 3.918 ) ) 5.511
PPI icati f N .501- 1. -
medications (ref No 0706 1179 °2° 0.002 3.414 1996
PPIs) 2.773 7.442

*Adjusted Odds Ratio
4, Discussion

Osteoporosis is an insidious condition that is frequently associated with women [32] however it
is evident in this study that men with an intellectual disability and their carers need to be cognisant
of and pay attention to osteoporosis. The extraordinary gap between the prevalence of doctor’s
diagnosis versus objectively measured osteoporosis needs attention. A number of risk factors have
been identified that contribute to increasing the likelihood of men presenting with undiagnosed
cases of osteoporosis and osteopenia. Key risk factors are evident however what has emerged from
this study are factors that may not normally be considered and may be unique to this population
however this requires further research.

It is evident that the doctor’s diagnosed cases are quite low in this study at just 6% (n = 15) and
when the objectively measured cases are compared (34.8% osteopenia, 36.1% osteoporosis) there
is reason to assume an undiagnosed proportion of men with intellectual disability exists. This high
prevalence confirms findings in previous work by Bastiaanse and colleagues [14] who also utilised
an Achilles QUS to examine bone health and found 43.7% (n = 339) within the objectively measure
osteoporosis category and of this 38.7% were men. This differs greatly from the osteoporosis
prevalence of 16% (n = 11) identified in a study by Vice and colleagues [57] however their study was
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based on BMD identified through a chart review and the sample was relatively small, they had 69
contributing participants who were based solely in a residential facility, and as can be seen from this
study attendance for DXA can be low. Although Vice and colleagues found no association with
gender, a greater proportion of their study group were men. A similar picture emerged within the
general population study TILDA [58] whereby they found that a proportion of men who were
objectively measured, had undiagnosed poor bone health, however the figures were substantially
different to this study (3% versus 36%). With consideration to osteopenia, a state that contributes
to risk of fracture, attention needs to be paid and not overlooked. Although there is no statistical
significance between the presence of objectively measured poor bone health and age in this study,
it is accepted that the presence of osteoporosis increases with age. Examining the age adjusted
logistic model a number of factors strongly emerge, namely the Barthel Index categorisation with
those identified as being moderately or severely dependent at greater risk for overall poor bone
health. Whilst the Cl are wide, this finding does make clinical sense when you consider the items
within this scale would imply greater dependence is possibly indicative of increasing frailty [59]. It
is therefore concerning that attention to the bone health of men with intellectual disability does
not seem to be garnering sufficient attention. There is a paucity of investigation among men with
intellectual disability however within the general population literature it is noted that the diagnosis
of osteoporosis can present a challenge to their masculinity because of that predominant female
association [32] which may account for this lack of attention. This perception could similarly be the
case for men with intellectual disability or it may be the fact that as the focus is not predominantly
on men when it comes to this condition, their carers may simply be unaware how at-risk men with
intellectual disability are too.

Observing the other demographics in the study, what is emerging is the association with level of
intellectual disability and living circumstance. It appears that those with a more severe to profound
level of intellectual disability and those living in residential settings are more likely to present with
poorer bone health. This is unsurprising when clinically those with more multiple complex health
needs generally tend to have more severe or profound intellectual disability and tend to require
greater support particularly medical and nursing care [60]. However, another complication arises
when communication is considered. Those with more severe to profound intellectual disability also
may present with more communication difficulties and barriers, with many unable to express
verbally [42]. As osteoporosis is a silent condition, often only diagnosed post first clinical fracture, if
individuals are unable to express their experience unreported fracture is a possibility. People with
intellectual disability may have difficulty expressing pain and this is particularly concerning when it
comes to vertebral fractures, one of the common osteoporotic fractures which is often ignored is
back pain maybe something that is put up with. It must be remembered that fracture begets fracture
and the need for robust skeletal assessment and management especially post initial fracture can
stop the fragility fracture cycle. Considering that over 21% of men in this study experienced a
fracture and less than 18% had bone screening it is concerning that hidden cases are present
particularly when all other risk factors identified in this cohort are taken into consideration.
However, it must be noted that the question asked of the participants was ‘have you ever had a
bone break or fracture’ no distinction was made between fragility and traumatic fractures therefore
in all likelihood some of these fractures are as a result of trauma. That said, it is imperative that men
with intellectual disability and their carers keep bone health screening in mind as part of an overall
health assessment. There are no set of guidelines to direct this care, and concern continues to be
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raised in the general population about men’s bone health, for example deMartinis and colleagues
highlight the gender gap that exists noting that men are not widely represented in osteoporosis
research [61]. What is concerning from the intellectual disability field is that this is a cohort who are
frequently overlooked and omitted from research and often miss out on health checks [36, 62].
When you consider that osteoporosis research does not get sufficient focus overall coupled with
the fact that there are no specific guidelines for individuals with intellectual disability, the
disadvantage for men with intellectual disability increases.

Epilepsy is a prevalent issue among those with intellectual disability, which can contribute to falls
and in the presence of osteoporosis may result in fracture. However, it is the antiepileptic
medications (AED) that are detrimental to bone health particularly long term use as would be the
case for many of the men in this study. It can be seen in this study that epilepsy and taking AEDs
were statistically significant factors. Many participants in this study were on long term use of AEDs
and the challenge is that the adverse effects of AEDs on bone health may stay hidden and take years
to clinically manifest. Therefore, negative impact on bone health has most probably already
occurred. Coupled with this the fact that many individuals with ID can present with refractory
epilepsy there may be a reluctance by their physician to change their current regimen [63, 64]. In
this study there is a significant association between AEDs and poorer bone health. It is essential
therefore that the connection between adverse bone health and AEDs is recognised in practice [43,
44]. Another medication that surprisingly was associated with the presence of poor bone health was
proton pump inhibitors (PPI). Gastrointestinal conditions are noted as highly prevalent among those
with intellectual disability and it can be seen within this study that constipation and gastric reflux
have a negative effect on bone health. Constipation, ulcers and gastric reflux are evident however
GIT conditions are factors that can be modifiable. These are of course reflective of overall poor gut
health which of course will impact on essential vitamin and nutrient absorption leading to overall
poor health and ultimately impact on bone health. The associated medications also come with
osteoporotic implications. It has been noted that the use of PPl medications among those with
intellectual disability is particularly widespread [65]. Arj and colleagues demonstrated the increased
use of PPl was positively associated with an increase in risk of developing osteoporosis.
Esomeprazole, one type of PPl commonly acquired over the counter, was independently associated
with significant reduction in BMD [66, 67]. Bahtiri and colleagues recommend consideration be
given to BMD screening in the case of prolonged PPl use. Considering that those on PPIs emerged
in this study as being over 3 times more likely to present with osteoporosis further consideration of
the use of PPIs and overall GIT health among those with ID is warranted. This is an important
consideration in light of the fact that no guidelines exist for individuals with intellectual disability,
emphasising the need to raise awareness of the link between these medicines and their impact on
bone health [68].

Bones are living tissue and require impact exercise to stimulate regeneration, it is evident from
this study that the levels of physical activity are below that which would accrue health benefit
ultimately having a negative impact on bone health. However, it must also be noted that many of
the men had difficulty walking with the majority of these men having indications of osteoporosis
(65%, p<0.0001) a factor previously noted among individuals with intellectual disability [69]. This
difficulty in walking could also explain the high levels of dependence as identified by Barthel's index.
Weight bearing and resistance exercise are ideal to promote good bone health however the
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literature is replete with evidence that adults with intellectual disability are less active particularly
older adults [70].

4.1 Limitation

Whilst the authors endeavoured to be as robust in identifying all risks, small sample size for some
factors has excluded them from the final analysis. All doctors' diagnosis are self-reported however
time was allowed for medical file access.

5. Conclusions

In this study men presented with a high risk for osteoporosis and had a high prevalence of
fracture. A number of significant risk factors were identified however the common risks normally
associated with osteoporosis were not as evident. The findings provide novel and valuable
information to be considered in future interventions aiming to increase awareness of osteoporosis
among men with intellectual disability and identifying modifiable factors that can be addressed to
improve the current bone health of these individuals. The many campaigns through broadcast
media and health promotion undertaken by health authorities are certainly not sufficient to get the
message to people with intellectual disability and their carers. Osteoporosis is not a female
condition alone. It is time for the spotlight to be on men to ensure they are as aware of their risk of
osteoporosis as women. Projections place men on a trajectory of continuous increased risk, poor
bone health and consequently the deleterious outcome, that of fracture. Therefore, there is a need
for clear guidelines for men with intellectual disability. Osteoporosis is not inevitable and in fact can
be reversed by addressing risk factors. It is clear from this study that further research is warranted
to explore risk further.
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