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Accessible Summary

e There are worries about the impact of epilepsy and antiepilepsy drugs (AEDs) on
bone health and the increased risk of fractures.

e |tis now considered important that people with epilepsy should be told about the
long-term effects of AEDs particularly risk of fractures.

e People with intellectual disability are more prone to have seizures which do not
respond fully to AEDs, on multiple AEDs and thus higher risk of fractures.

e This is a small study to see whether people with intellectual disability and/or their
carers are informed of the risks of AEDs and fractures including how to reduce
them.

e The study found that there is little evidence of people with intellectual disability

and epilepsy and/or their carers being informed in spite of their increased risks.

Abstract

Background: People with epilepsy (PWE) have a higher fracture risk than nonepilepsy
populations. Antiepileptic drugs (AEDs) cause bone loss. Limited physical activity and
poor dietary intake increase fracture risk in PWE. People with an intellectual dis-
ability have higher prevalence of epilepsy, likely to be on multiple AEDs, with poorer
response, thus at a higher risk of sustaining fractures compared to general popula-
tion. Ignorance of these issues can add to the risk. The study ascertains bone health
knowledge in people with epilepsy and their carers.

Materials and Methods: A literature search on intellectual disability, epilepsy, bone
health and patient knowledge informed a codesign survey with a service user group.
An easy read survey version was created. It was disseminated via NHS Trust clinicians
to all service users and their carers receiving services from a specialist learning dis-
ability team (catchment population—1,000,000).

Results: Thirty-four carers and 23 service users of total 148 eligible (response rate
38.5%) responded to the questionnaires disseminated by clinicians. Approximately
50% of carers and 25% of people with epilepsy had awareness of the increased frac-
ture risk. Less than 25% of the respondents associated AEDs to bone loss. Less than
a third were aware of protective strategies to reduce fracture risk.

Conclusions: The survey showed significant knowledge shortcomings of both ser-
vice user and carer groups of relationship between intellectual disability, epilepsy,

its medications, fracture risk, and available risk reduction strategies. Clinicians need
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health and epilepsy.

KEYWORDS

1 | INTRODUCTION

Prevalence of epilepsy in people with intellectual disability or
learning disability is reported to be at least 20 times greater than
those with epilepsy from the general population (Amiet et al., 2008;
Branford, Bhaumik, & Duncan, 1998). Approximately 22.5% of peo-
ple with intellectual disability have epilepsy (Robertson, Hatton,
Emerson, & Baines, 2015) of whom 68% are suggested to be phar-
maco resistant (McGrother et al., 2006). The Confidential Inquiry
into Premature Deaths of People with Learning Disabilities (Heslop
et al., 2013) showed 43% of people had epilepsy with antiepilep-
tic drugs (AEDs) being the most commonly associated medication.
Refractory epilepsy can be progressive with long-term risks. Risks
associated with AEDs such as osteoporosis can get neglected (Laxer
et al., 2014).

The downside of AEDs, particularly their adverse metabolic
effects on the bone, has received scant attention, due to these
concerns remaining subclinical for a considerable period of time
after initiation (Arora, Singh, & Gupta, 2016). Studies have demon-
strated that PWE have risk of increased metabolic bone dis-
ease and fracture than nonepilepsy populations (Elliott, Seals, &
Jacobson, 2008). Up to one third of this increased risk is reported
to be due to injuries acquired at the time of seizures (Sheik Ahmad
et al., 2012) possibly predisposed by bone changes. AEDs cause
bone loss (Elliott et al., 2008), compounded by maladaptive life-
style highlighted by limited physical activities and poor dietary
intakes which has been found to increase the risk of fracture in
PWE (Elliott et al., 2008). Physically restricted PWE show an in-
crease in number of fractures up to two to three times compared
to otherwise healthy PWE (Souverein, Webb, Weil, Van Staa, &
Egberts, 2006). Side effects of AEDs also put PWE at risk of falls
(Zaccara, Cincotta, Borgheresi, & Balestrieri, 2004) and subse-
quent fractures. Bone loss can happen just after two years of AED
prescribing (Elliott & Jacobson, 2006). A cumulative association
between number and duration of AED use, and fracture risk has
been demonstrated (Souverein et al., 2006).

Both low bone mineral density (BMD) or bone mass and vitamin
D deficiency are established independent risk factors for fracture.
In PWE, vitamin D deficiency is reported to be a common cause for
the bone loss, secondary to use of AEDs (Elliott et al., 2008). AEDs
are associated with disorders, affecting bone metabolism and den-
sity. Hypocalcaemia, hypophosphatemia, reduction in serum levels
of vitamin D, increase in parathormone (PTH) levels and changes in
bone turnover markers are the main metabolic effects of AEDs on
the bone (Arora et al., 2016).

to be proactive in providing service users and carers with information around bone

antiepileptic drugs, bone health, epilepsy, fracture, intellectual disability, learning disability

A person with epilepsy and intellectual disability is also likely
to multimorbidity and as a result polypharmacy (Royal College of
Psychiatrists CR206, 2017a; Royal College of Psychiatrists CR
203, 2017b). A recent study has suggested that an average adult
with intellectual disability has approximately 11 physical health
conditions, epilepsy being among the most common (Kinnear et
al., 2018). In addition, there is evidence of over-representation
of major mental health concerns in people with intellectual dis-
ability particularly those with epilepsy (McGrother, Thorp, Taub,
& Machando, 2001). Thus, higher levels of mental and physical
health medication are prescribed to this population thus increasing
likelihood of side effects including impact on bone (Royal College
of Psychiatrists 206, 2017a). These would include commonly used
drugs such as steroids and psychotropics. A further concern would
be the protection on bone provided by oestrogen lost to women
when they become menopausal thus increasing the risk of frac-
tures especially if vulnerable to other risk factors (National Health
Service, 2017).

The importance of bone health and informing patients about it
is overlooked by clinicians (Elliott & Jacobson, 2006). A survey by a
UK national epilepsy charity established that 75% of their members
stated never being informed about the possibility of osteoporosis
and osteomalacia as a result of use of AEDs (Epilepsy Action, 2003).
Similar results (75%) were reported in another study around lack of
information about AED side effects (Elliott et al., 2008).

Literature specific to intellectual disability, epilepsy and bone
health are limited. An audit demonstrated not only the lack of infor-
mation provided to people with intellectual disability but the need to
do so in a meaningful person-centred manner (Sawhney, Adams, &
Zia, 2017). The General Medical Council (2001) considers effective
and sensitive communication to be one of the “essentials of basic
clinical method.” However, failure of healthcare providers to com-
municate effectively and appropriately with people with disabilities
is a major barrier to delivery of quality health care for people with
disabilities. Osteoprotective knowledge related to calcium and ex-
ercise has not been assessed specifically in PWE in the intellectual
disability population. With advanced age bones are more prone to
fracture. Thus, the ageing intellectual disability population with ep-
ilepsy has further risk concerns. Other apprehensions include that
popular osteoporosis screening tools such as Q-Fracture and FRAX
have not been validated in the intellectual disability population
(Redfern, Jory, & Shankar, 2014). Small-scale studies have shown
that these tools regularly show a “false negative” for people with
intellectual disability thus putting this population at further risk of
iatrogenic harm (Redfern et al., 2014).
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The National Institute for Health and Care Excellence (NICE,
2012) recommends that clinicians need to have clear discussions
with people around AEDs including indications for prescribing
AEDs as well as their adverse effects. The provided information
needs to be in line with NHS England's Accessible Information
Standard (2016). NICE guidelines also suggest that clinicians ought
to pay careful attention to treatment-induced side effects, for in-
stance bone health issues. This includes performing blood tests
in patients on enzyme-inducing drugs (NICE, 2012). The Scottish
Intercollegiate Guidelines Network (SIGN, 2015) also advises on
giving dietary and other lifestyle advice to minimise the risk of

osteoporosis.

2 | AIM

How aware are people with intellectual disability and epilepsy and
their carers of bone health risks and osteoporosis preventative
strategies.

3 | MATERIAL AND METHODS
3.1 | Questionnaire design and ethics

The questionnaires were codesigned and coproduced by a local
group of experts with experience including service users and carers.
No specific psychometric testing of validity was conducted. It was
presumed to have face validity.

The study sought to invite individuals irrespective of their level
of intellectual disability. Due to varying levels of intellectual disabil-
ity of participants, various options to complete the questionnaire
were proposed, that is independent, supported and proxy. Some
service users who could themselves respond to the questionnaire,
while some others might benefit from help while for substantial pop-
ulation their carers would need to provide information. The survey
included a questionnaire in two formats. A copy of both format was
made available to each participant and their carers. One format was
to assess the carers' knowledge around relation between epilepsy,
fracture risk and medications (Appendix 1). The other was an easy
read version for service users about the same (Appendix 2). It was
requested that either the service user copy or the carer copy be
returned to prevent duplication. In the service user questionnaire
returns, it was not possible to distinguish the level of support an in-
dividual received in completing the survey. No parameters for the

proxy answers were established.

3.2 | Settings

Clinicians, both psychiatrists and community nurses, across a learn-
ing disability service in the south of England were asked to dissemi-

nate the questionnaires among service users with epilepsy and their

FWI LEYJ—3

carers, who were seen in outpatient clinics or home visits. The NHS
Trust supports an area with a population of a million in which the
expected numbers of people with intellectual disability is expected
to be around 10,000 people.

3.3 | Implementation

Data were collected prospectively. Service users with a diagnosis of
intellectual disability and epilepsy, in the NHS Foundation Trust, be-
tween August 2017 and January 2018, were included in this project.

3.4 | Data collection

The service users and their carers' knowledge about the risks of peo-
ple with epilepsy suffering from a fracture, and bone loss associ-
ated with AEDs, were assessed. Their knowledge about preventative

measures was also ascertained.

3.5 | Ethics

Data were collected as a service evaluation and registered as such
with the NHS organisation. The NHS Health research authority tool
(http://www.hra-decisiontools.org.uk/research/index.html)  helps
confirm as whether ethical approval is required for a project. A
group email to all clinicians working in the service was sent request-

ing them for their assistance to disseminate the survey.

4 | RESULTS

The survey was disseminated by four learning disability psychiatrists
and their teams to an eligible population of 148 people with intellec-
tual disability and epilepsy. These 148 were people open to the health
services at the time of survey. Thirty-four carers and 23 patients com-
pleted the questionnaires. This was a response rate of 38.5%. Eighteen
(53%) of carers and six (26%) of service users, who participated in this
survey, were aware that PWE have an increased risk of suffering from
a fracture. Seven (21%) of carers and five (22%) of service users were
aware that AEDs can cause bone loss. Twenty-three (68%) of car-
ers and eleven (48%) of service users were aware that bone loss can
increase the risk of having a broken bone (Table 1, Figure 1). Eleven
(32%) of carers and five (22%) of service users were aware of some
strategies to reduce risk of fracture in PWE and provided their views

on what they considered to be preventive of fractures (Table 2).

5 | DISCUSSION

The collected data show shortcomings in knowledge of both service

user and carer groups about the relation between epilepsy and the
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TABLE 1 Results of survey questions

Participants Awareness of PWE being exposed Knowledge of AEDs Understanding of bone loss Awareness of risk

N =57 to increased fracture risk causing bone loss increasing the fracture risk reduction strategies
Carersn =34 18 (53%) 7 (21%) 23 (68%) 11 (32%)

Service users n = 23 6 (26%) 5(22%) 11 (48%) 5(22%)

Abbreviations: AED, antiepilepsy drugs; PWE, people with epilepsy.

Awareness of risk reduction

Bone loss increasing the fracutre risk -

AEDs causing bone loss

PWE increased risk of fractures

FIGURE 1 Results of knowledge of
relationship of bone health and epilepsy
(%)

M service users

M carers

0 10 20 30 40 50 60 70 80

risk of fracture, and also their knowledge of risk reduction. Lack of
knowledge in our sample is established not only by the low numbers
of carers and service users who responded to awareness of strate-
gies for prevention but also by those who replied (Table 2). In those
who replied there was clear inconsistency in response. Other than
for three carers each suggesting calcium supplements or dairy prod-
ucts most answers were incongruous thus highlighting the further
need for structured education.

The Health Belief Model (HBF; Figure 2) is a useful template to
structure the problem and help identify solutions to provide educa-
tion. HBF is a social psychological health behaviour change model
developed to explain and predict health-related behaviours, par-
ticularly in regard to the uptake of health services. HBF suggests
that patients are unlikely to comply with preventative measures if
they perceive a condition as not severe and if they view their risk
of developing a condition as low (Elliott & Jacobson, 2006). Hence,
service users and carers knowledge of the relation between epilepsy
and bone health can play an important part in reducing risk of frac-
ture in people with epilepsy. This is particularly relevant as in seizure
management the focus can be on the seizure control and long-term
issues such as impact on bone can get neglected. Those with intel-
lectual disability are at particular risk.

Clinicians need to be more proactive in terms of providing the
service users and carers with information around relation between
bone health and epilepsy highlighting the perceived threats. This in-
formation can include explanation about the relationship between
antiepileptic medications and bone health and also advice about

healthy lifestyle choices. Additionally developing leaflets in the form

of easy read is of crucial importance in improving the knowledge
of service users about this. This is to overcome the communica-

tion difficulties and illiteracy levels among people with intellectual

TABLE 2 Comments provided by carers and service users on
their perception of what could make fractures less likely

Carers' answers Service users' answers

1. Diary products 1. Being careful

Looking where we go

2. Drinking Milk. 2. No fall

Exercise.

3. Type of seizures. 3. Calcium tablets

Duration of seizures.

4. Controlling the frequency of epilepsy.
Monitoring and keeping the place clear of
obstacles.

4. No falling over

5. No weak bones
No falling

5. Turning on side.
Make sure no dangerous objects is near.
Having beds near ground or sides.

6. Milk

7. Fall on something soft.
If know a seizure is coming sit down.

8. Calcium
Vitamins

9. Medication

10. Bone scan.
Vitamins and Supplements.

11. Good calcium intake
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FIGURE 2 Health Belief Model (Glanz
& Bishop, 2010)

Modifying
variables

Perceived
seriousness

Perceived
susceptibility

disability. The responsibility to deliver information lies with all clini-
cians who work regularly with people with intellectual disability and
epilepsy as highlighted by NICE (NICE, 2012).

Opportunities to enquire and conduct relevant investigations
around bone welfare in the vulnerable group present itself during
the Annual Health Checks (National Health Service). Further over-
sight of this could happen via the multidisciplinary team. Particular
vigilance needs to be kept over issues such as falls which is partic-
ularly common in people with chronic epilepsy (Jory, Oak, Organ,
Mclean, & Shankar, 2019).

5.1 | Limitations

Lack of detailed demographic data such as male/female ratio, race,
age, comorbid diagnosis, number of AEDs and details of other
bone health influencing medication such as psychotropics are limi-
tations. Should this information were collected, a more in-depth
analysis of the results would have been possible. Nevertheless, the
focus of the survey was gaining insight to the level of knowledge
in this population irrespective of the individual characteristics of

the service user.

6 | CONCLUSION

Results strongly suggest poor knowledge of service users and their
carers about relation between epilepsy and bone health regardless
of the various potential confounders and bias. The emphasis needs
to be on improving the knowledge about bone health and epilepsy in
a person-centred manner.
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APPENDIX 1

SAMPLE OF SURVEY TOOL, USED TO ASSESS THE SERVICE USERS' KNOWLEDGE ABOUT BONE HEALTH AND
EPILEPSY

& HPFT & HPFT MEZE
Leaming Disability Specialist Health Services Leaming Disability Specialist Health Services
Dear Service user 3. Do weakened bones make it more likely that you get a broken bone
(fracture)?
We would like to see what you know about the chance (risk) of having a % 7
broken bone (fracture) in people with fits (epilepsy). We would also like @ {

to see if you know how to make this less likely. You can help us by

completing this survey. Please tick the box that applies to you. D D D
Thank you very much for your help.
Yes No

Don’t know
1. Are people with fits (epilepsy) more likely to break their bones?

4. Can you name two things that make it less likely that you get a broken

é’ I? bone (fracture)?
$ ¢
O O O ,

2
Yes No Don’t know

5. Is there anything else that you would like to say?
2. Can medications, that are used to treat fits (Epilepsy) weaken the bones?

& @ ?

Please do not put your name on this survey.
D D D The information from the survey forms may be shared.
Yes No

Don’t know Thank you very much for taking part.
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APPENDIX 2

SAMPLE OF SURVEY TOOL, USED TO ASSESS THE CARERS' KNOWLEDGE ABOUT BONE HEALTH AND EPILEPSY

b N HPFT IS b N HPFT IS
Leaming Disability Specialist Health Services Leaming Disability Specialist Health Services
Dear Carer 3. Do you know if bone loss can increase the risk of having a broken bone?
We would like to see what you know about the chance (risk) of having a
broken bone (fracture) in people with fits (epilepsy). We would also like & % 7
H

to see if you know how to make this less likely. You can help us by

completing this survey. Please tick the box that applies to you.
Thank you very much for your help. D D D
Yes No Don't know
1. Do you know if peopie with fits (epilepsy) have an increased chance 4. Can you name two things that make it less likely that people with fits
(nisk) of suffering from a broken bone (Fracture)? (epilepsy) get a broken bone (fracture)?

D S ¢ .
O O O '

Don't know 5. Please let us know if you have any other coments.

2. Do you know if medications, that are used to treat fits (Epilepsy) can
cause thinning and weakening of bones (bone loss)?
Please note that this survey is anonymous. Please do not put your name
on this survey. The information from the survey forms may be shared.
é % ? Thank you very much for taking part.

O O O

Don't know
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