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Abstract

This paper presents a literature review
on the use of light as an intervention
to manage distressing symptoms in
dementia.
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Introduction

With the right support, living well with
dementia can become a reality — particularly
where a mental health nurse’s practice is
underpinned by the best available evidence
(Woods et al, 2013; Department of Health,
2012).

Contemporary evidence suggests that a
comprehensive and integrated package of
interventions should be offered to a person
who is diagnosed with dementia and should
include ‘light’” as one of these interventions
(Department of Health, 2012; NCCMH,
2007/2011; NICE, 2011).

Good practice

Good practice guidance suggests that light
can be used in a number of different ways

in the care of people with dementia, and in
addition to this guidance there is increasing
evidence that light has a specific role to play
in the management of distressing symptoms
such as agitation and aggression and
disordered sleep (Woods et al, 2013; Vardy
and Robinson, 2011; Azermaia et al, 2012;
NCCMH, 2007/2011; NICE, 2011).

It is important to note that using light as an
intervention in dementia is in its early stages.
There is some promising evidence, but as
yet not enough evidence for it to be formally
and robustly recommended, though due to
its increasing use it is essential that mental
health nurses understand its value within their
practice (Woods et al, 2013; Forbes et al,
2004; The Scottish Intercollegiate Guidelines
Network, 2006; Dijkstra et al, 2006; NCCMH,
2007/2011; NICE, 2011; Department of

Health, 2009). Based on the work of Innovate
Dementia, a European-funded project, this
paper aims to provide a summarised overview
of the literature and evidence related to the
use of light within the dementia field.

Innovate Dementia is three-year project
that started in April 2012. It aims to explore,
identify and develop sustainable solutions
to the everyday challenges of living with
dementia (Woods et al, 2013; WHO, 2012;
Prince et al, 2011).

Light is a potential solution the project
was keen to explore due to its increased use
across North West Europe, specifically in
the Netherlands and in some parts of the UK
(Woods et al, 2013). The first phase of the
project was to undertake a literature review of
the evidence, presented in a ‘baseline’ report
in March 2013. The second phase, based
on the recommendations from the baseline
report, was to use and evaluate an intelligent
lighting system within a dementia ward
environment, and this work is still ongoing
(Woods et al, 2013).

The interest in using light as an intervention
or light as therapy has arisen from noticing
that distressing symptoms in dementia such
as agitation and aggression can be worse at
certain times of the day, commonly the late
afternoon to evening — also known as the
‘sundowning phenomena’ (Vardy and Robinson,
2011; Ballard et al, 2009; Ballard et al, 2008;
Bachman and Rabins, 2006).

Traditionally these symptoms have been
managed through the use of pharmacological
treatments, but due to the side-effects of
these treatments there has been a move
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towards using non-pharmacological treatments
(Snowden et al, 2003; Ballard et al, 2009;
Ballard et al, 2008 Corey-Bloom et al, 2006;
Douglas et al, 2004; Hogan et al, 2008;
Eun-Hi Kong et al 2009; Sadowsky and Galvin,
2012, NICE, 2011).

Using non-pharmacological interventions
that includes light is a fairly recent
development and on this basis there is a need
for more rigorous research (Baillon, 2002;
Azermaia et al, 2012; Livingston et al, 2005;
NCCMH, 2007/2011; NICE, 2011).

Some of the most promising research has
been in the use of light as a way of managing
disordered sleep, which is another common
symptom of dementia, though disordered
sleep is not uncommon among older people
(Brown et al, 2011; Wolkove et al, 2007,
Morton et al, 2005).

This age-related occurrence is be linked to
the ageing process. A study by Turner and
Mainster (2008) highlights that age-related
changes in the eye can adversely affect the
older adult’s capacity to receive the required
light levels throughout the day, and this in turn
may negatively impact upon an individual’s
sleep-wake cycle.

Turner and Mainster also make the point
that if an individual is reliant on artificial
lighting then this can compound the problem
as artificial lighting is ‘dimmer and less
blueweighted than natural daylight' (2008:
1439). The implication for mental health
nursing practice is that people with dementia
require exposure to natural daylight that is
consistent with a normal rest-wake cycle,
light in the day and less light at night, and
where access to daylight is restricted then
artificial light should be equivalent to daylight
(Torrington and Tregenza, 2007).

A systematic review by Dijkstra et al
(2006) to ‘determine the effects of physical
environmental stimuli in healthcare settings
on the health and wellbeing of patients’,
supports this view indicating that ‘there were
predominantly positive effects found for
sunlight’ (pp166). Aarts et al (2006: 47) also
highlights that there is a ‘positive correlation
between sleep efficiency and exposure
duration to high intensity light, meaning that
more light is related to efficient sleep’.

Receiving the right amount of light at the
right time is also neurologically important
in that there is evidence that a disrupted
circadian rhythm in dementia is linked to
an individual's melatonin levels. Melatonin

induces drowsiness and this action is inhibited
by daylight (de Jonghe et al, 2010; Hanania
and Kitain, 2002; Hatfield et al, 2004; Wirz-
Justice, 2006; Riemersma, 2004).

A study by de Jonghe et al (2010)
indicates that agitated behaviour in dementia,
specifically the sundowning phenomena, can
improve when treated with melatonin and on
this basis it is postulated that sundowning
behaviour is explicitly related to a ‘disturbance
of the circadian rhythm'.

This study concurs with Hanania and Kitain's
(2002: 338) view that ‘plasma melatonin levels
play an important role in the regulation of the
sleep-wake cycle’. This disruption has a cyclic
effect in that circadian disruption in dementia
can in turn exacerbate existing behavioural
problems.

The significance for mental health nursing
practice is that to effectively manage the
rest-wake cycle of a person with dementia,
including any related behavioural difficulties,
the mental health nurse also needs to
effectively manage their exposure to light
(Turner and Mainster, 2008; Mishima et al,
2001; Shirani and St Louis, 2009).

At a holistic level Carvalho-Bos et al (2007:
92) argues that ‘treatments that enhance
daytime activity and the stability of the
rest-activity rhythm may improve wellbeing’,
enabling people with dementia to live well.

In relation to the specific and controlled use
of light Terman and Terman (2005) highlight
that timed light exposure has some promise for
the treatment of sleep disorders in dementia.
Terman (2007: 497) makes the point that ‘the
rest-activity disturbance of dementia has been
partially allayed under light therapy'.

Wirz-Justice (2006) and Skjerve et al
(2004) also point out that there is some
promise in using light therapy. Further to
2006, a systematic literature by Brown et al
(2011) suggests that light therapy of all the
non-pharmacological interventions has more
‘conclusive’ evidence in reducing disorder
sleep than other interventions.

A study by Sloane et al (2007: 1524) using
‘a cluster-unit crossover intervention trial
involving four conditions: morning bright light,
evening bright light, all-day bright light, and
minimum standard light' on older adults with
dementia concluded that ‘bright light appears
to have a modest but measurable effect on
sleep in this population, and ambient light may
be preferable to stationary devices such as
light boxes'.

In terms of using light to manage agitation
in dementia research, studies to date have
struggled with the complex nature of this type
of research.

A study Ancolilsrael et al (2003) promisingly
found a ‘shift in the peak of agitated
behaviour’ — more so in mild dementia than
severe dementia, though a randomised
trial by Dowling et al (2007) concluded that
‘bright light therapy did not clinically affect
neuropsychiatric behaviours (pp971).

The Dowling et al study also noted that it
was difficult to control complex factors that
may have adversely impacted upon their
findings such as not being able to clearly
quantify agitated behaviour and not being
able to discount the impact of prescribed
medication (Dowling et al, 2007).

Interestingly some studies focusing on sleep
have also looked at restlessness, a form of
agitated behaviour in dementia. Studies by Van
Someren et al (1997), Sloane et al (2005) and
Sloane et al (2007) highlight the potential of
high intensity light in the management of sleep
problems and also restlessness behaviour in
dementia.

Further to this a study by Van Hoof et
al (2009) exploring the intensity of light
in managing restlessness suggests that
‘high-intensity bluish light may play a role in
managing restless behaviour and improving
circadian rhythmicity in institutionalised older
adults with dementia’ (pp146).

Using light as an intervention in dementia
is not just to confined to managing sleep
disturbances and agitated type behaviour.
Teresi et al (2000: 417) highlights the
‘environment is an area that is critical to
specialised dementia care’, which includes the
use of lighting; while Boyce (2003) specifically
stresses the importance of lighting quality.

Voermans et al (2007: 158) makes a further
point that ‘falls in older people are a common,
dangerous and frequently incapacitating
problem’. On this basis good environmental
lighting can help to prevent falls and it can
potentially reduce agitation by enabling
orientation and helping people with dementia
make sense of their environment (Chang,
2004; Hughes and Adams, 2012; NCCMH,
2007/2011; NICE, 2011).

Using light to manage the environment and
prevent falls is part of a package of ‘healthy’
strategies the mental health nurse can use,
which includes paying attention to the use
of colour, floor coverings, signage, and
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accessibility (Doody et al, 2001; Evans and
Cotter, 2008; NCCMH, 2007/2011; NICE,
2011).

As mentioned previously light as an
intervention in dementia is ‘new’ and there is a
need for more robust research, which includes
more randomised controlled trials (Thorpe
et al, 2000; Burns et al, 2002; Ayalon et al,
2006; Dijkstra et al, 2006).

This view was echoed in a Cochrane review
by Forbes et al, (2004) on ‘bright light therapy
(BLT) in managing sleep, behaviour, mood,
and cognitive disturbances associated with
dementia’. The study concluded that at the
moment ‘there is in insufficient evidence
to assess the value of BLT for people with
dementia’ (pp2).

The Scottish Intercollegiate Guidelines
Network (2006: 10) guidance for managing
people with dementia also suggests that
‘Bright light therapy is not recommended
for the treatment of cognitive impairment,
sleep disturbance or agitation in people with
dementia’.

Even though light as a therapy is not
recommended the NICE (2011) guidelines for
dementia suggest using high light levels and
providing access to natural light. This is with a
focus on improving an individual's sleep-wake
cycle.

Challenges

The challenge for researchers and
practitioners interested in this area relates to
knowing when to use light as an intervention,
at what stage of the condition, and how much
light should be used, including optimal timing
and duration (Terman and Terman, 2005).

It is also important, especially in today's
climate of community care, that research
explores the utility of lighting technologies
within the home, their application by informal
carers, and their ‘fit’ within a care package
approach (Cook, 2012; Topo, 2009; Hulme
et al, 2010; Carswell et al, 2009; Koch et al,
2006; Kolanowski and Whall, 2000; McCullagh
et al,2009; Prince et al, 2009).

In the search for more cost-effective
solutions future research will also need
to determine whether the use of light
technologies in the effective management of
dementia delays the transition for home-based
care to hospital/nursing home care (Lawlor,
2002; Hulme et al, 2010; Woods et al, 2013).

Where light technologies are used within
institutional settings there is a drive to

understand the generalised impact of these
technologies, but it has to be recognised
that there should be a desire to understand
how these technologies can be tailored at
an individual level, the level where care is
ultimately provided (Cutler and Kane, 2002;
Kverno et al, 2009).

This increasing use of light technologies will
also create a training need, not just in terms
of delivering this type of intervention, but also
in terms of clinical decision-making.

On this basis research will be required to
assist the mental health nurse in the process
of identifying when these technologies should
be used and when they should not (Mason and
Adeshina, 2011; McGilton et al, 2007; Woods
et al, 2013; NCCMH, 2007/2011; NICE,
2011).

Conclusion
There is promising evidence that light has a
significant role to play in the management
of distressing symptoms in dementia —
specifically disturbed sleep and associated
restlessness (Montgomery and Dennis, 2004).

Light can also improve the environment
for individuals with dementia, which includes
falls prevention (NCCMH, 2007,/2011; NICE,
2011).

As the use of light technologies in the
care delivered to people with dementia is
increasing, mental health nurses will be
exposed to these technologies on a more
regular basis. Therefore based on the work
of the Innovate Dementia project the following
points should be considered:
e More controlled trials are required within the
area of symptom management; these trials
would need to consider such technical factors
as the intensity, duration, spectral content,
and method of exposure of the light therapy
(Woods et al, 2013).
e Lighting research has to be care-packaged
focused rather than just reductionist. Future
research cannot just consider the rest-wake
cycle in isolation — it would need to consider
rest-wake activity cycle in conjunction with
diet and exercise, and it would also have to
be sensitive to the community-based nature of
care delivery (Woods et al, 2013).
e Future research has to consider lighting as
a way of managing the environment as well
as symptom management; it would also need
to consider any future training requirements
including the development of specific
assessment tools (Woods et al, 2013). MHN

References

Ancoli-Israel S, Martin JL, Gehrman P, Shochat T,
Corey-Bloom J, Marler M, Nolan S, Levi L. (2003)
Effect of light on agitation in institutionalized
patients with severe alzheimer disease. Am J Geriatr
Psychiatry 11(2): 194-203.

Aarts MPJ, Schoutens AMC, Stapel JC. (2006) Natural
light exposure, healthy elderly people and sleep:

a field study. Proceedings of the 2nd CIE Expert
Symposium on Lightning and Health: Ottawa: 47-48.

Ayalon L, Gum AM, Feliciano L, Arean PA. (2006)
Effectiveness of nonpharmacological interventions
for the management of neuropsychiatric symptoms
in patients with dementia: a systematic review. Arch
Intern Med 166: 2182-8.

Azermai M, Petrovica M, Elseviers MM, Bourgeois
J, Van Bortel LM, Vander Stichele RH. (2012)
Systematic appraisal of dementia guidelines for
the management of behavioural and psychological
symptoms. Ageing Research Reviews 11: 78-86.

Bachman D and Rabins P. (2006) “Sundowning” and
other temporally associated agitation states in
dementia patients. Annu Rev Med 57: 499-511.

Baillon S, Van Diepen E, Prettyman R. (2002) Multi-
sensory therapy in psychiatric care. APT 8: 444-50.

Ballard CG, Gauthier S, Cummings JL, Brodaty H,
Grossberg GT, Robert P, Lyketsos CG. (2009)
Management of agitation and aggression associated
with Alzheimer disease. Nat Rev Neurol 5: 245-55.

Ballard C, Day S, Sharp S, Wing G, Sorensen S.
(2008) Neuropsychiatric symptoms in dementia:
importance and treatment considerations.
International Review of Psychiatry 20(4): 396-404.

Boyce PR. (2003) Lighting for the elderly. Technology
and Disability 15(3): 165-80.

Brown CA, Berry R, Tan MC, Khoshia A, Turlapati L,
Swedlove F. (2011) A critique of the evidence base
for non-pharmacological sleep interventions for
persons with dementia. Dementia Published online 7
November 2011.

Burns A, Byrne J, Ballard C, Holmes C. (2002)
Sensory stimulation in dementia: an effective option
for managing behavioural problems. BMJ 325:
1312-3.

Carswell W, McCullagh PJ, Augusto JC, Martin S,
Mulvenna MD, Zheng H, Wang HY, Wallace JG,
McSorley K, Taylor B, Jeffers WP. (2009) A review
of the role of assistive technology for people with
dementia in the hours of darkness. Technology and
Health Care 17: 1-24.

Carvalho-Bos SS, Riemersma-van der Lek RF,
Waterhouse J, Reilly T, Van Someren EJW. (2007)
Strong association of the rest-activity rhythm with
well-being in demented elderly women. Am J Geriatr
Psychiatry 15: 92-100.

Chang JT, Morton SC, Rubenstein LZ, Mojica WA,
Maglione M, Suttorp MJ, Roth EA, Shekelle PG.
(2004) Interventions for the prevention of falls in
older adults: systematic review and meta-analysis of
randomised clinical trials. BMJ 328.

Cook DJ. (2012) How Smart Is Your Home? Science
335(30): 1579-81.

Corey-Bloom J, Yaari R, Weisman D. (2006) Managing
patients with Alzheimer’s Disease. Practical
Neurology 6: 78-89.

Cutler LJ, Kane RA. (2002) Environments for privacy,
safety, and movement of persons with dementia:
maximal privacy + moderate barriers = minimal




Dementia special

intrusion, Alzheimer’s Care Quarterly 3(1): 50-4.
Department of Health. (2009). Living Well with Dementia:
A national dementia strategy. Department of Health:

London.

Department of Health. (2012) Prime Minister’s challenge
on dementia: Delivering major improvements in
dementia care and research by 2015. Department of
Health: London.

de Jonghe A, Korevaar JC, van Munster BC, de Rooij
SE. (2010) Effectiveness of melatonin treatment on
circadian rhythm disturbances in dementia. Are there
implications for delirium? A systematic review. Int J
Geriatr Psychiatry 25: 1201-8.

Dijkstra K, Pieterse M, Pruyn A. (2006) Physical
environmental stimuli that turn healthcare facilities
into healing environments through psychologically
mediated effects: systematic review. Journal of
Advanced Nursing: 166-81.

Doody RS, Stevens JC, Beck C, Dubinsky RM, Kaye JA,
Gwyther L, Mohs RC, Thal LJ, Whitehouse PJ, DeKosky
ST, Cummings JL. (2001) Practice parameter:
Management of dementia (an evidence-based review)
Report of the Quality Standards Subcommittee of
the American Academy of Neurology. Neurology 56:
1154-66.

Douglas S, James I, Ballard C. (2004) Non-
pharmacological interventions in dementia. Advances
in Psychiatric Treatment 10: 171-9.

Dowling GA, Graf CL, Hubbard EM, Luxenberg JS.
(2007) Light treatment for Neuropsychiatric behaviors
in Alzheimer’s disease. Western Journal of Nursing
Research 29(8): 961-75.

Evans LK, Cotter VT. (2008) Avoiding restraints in
patients with dementia understanding, prevention, and
management are the keys. AJN 108(3): 40-9.

Forbes D, Morgan DG, Bangma J, Peacock S, Adamson
J. (2004) Light Therapy for Managing Sleep,
Behaviour, and Mood Disturbances in Dementia.
Cochrane Database of Systematic Reviews Issue 2.

Hanania M, Kitain E. (2002) Melatonin for Treatment and
Prevention of Postoperative Delirium. Anesth Analg
94: 338-9.

Hatfield CF, Herbert J, van Someren EJW, Hodges JR,
Hastings MH. (2004) Disrupted daily activity/rest
cycles in relation to daily cortisol rhythms of home-
dwelling patients with early Alzheimer’s dementia.
Brain 127: 1061-74.

Hogan DB, Bailey P, Black S, Carswell A, Chertkow H,
Clarke B, Cohen C, Fisk JD, Forbes D, Man-Son-Hing
M, Lanctot K, Morgan D, Thorpe L. (2008) Diagnosis
and treatment of dementia: 5. nonpharmacologic and
pharmacologic therapy for mild to moderate dementia.
CMAJ 179(10): 1019-26.

Hughes L, Adams L. (2012) Non-pharmaceutical
approach to managing behavioural disturbances in
patients with dementia in a nursing home setting. BMC
Proceedings 6(4): 7.

Hulme C, Wright J, Crocker T, Oluboyede Y, House A.
(2010) Non-pharmacological approaches for dementia
that informal carers might try or access: a systematic
review. Int J Geriatr Psychiatry 25: 756-63.

Koch S, Haesler E, Tiziani A, Wilson J. (2006)
Effectiveness of sleep management strategies
for residents of aged care facilities: findings of a
systematic review. Journal of Clinical Nursing 15:
1267-75.

Kolanowski AM, Whall AL. (2000) Toward holistic theory-
based intervention for dementia behaviour. Holist Nurs

Pract 14(2): 67-76.

Kong E, Evans LK, Guevara JP. (2009)
Nonpharmacological intervention for agitation in
dementia: A systematic review and meta-analysis.
Aging and Mental Health 13(4): 512-20.

Kverno KS, Black BS, Nolan MT, Rabins PV. (2009)
Research on treating neuropsychiatric symptoms
of advanced dementia with non-pharmacological
strategies, 1998-2008: a systematic literature review.
Int Psychogeriatr 21(5): 825-43.

Lawlor B. (2002) Managing behavioural and
psychological symptoms in dementia. British Journal of
Psychiatry 181: 463-5.

Livingston G, Johnston K, Katona C, Paton J, Lyketsos
CG. (2005) Systematic Review of Psychological
Approaches to the Management of Neuropsychiatric
Symptoms of Dementia. Am J Psychiatry 162: 1996-
2021.

Mason J, Adeshina A. (2011) The role of psychiatrists
in developing the skills of dementia care workers.
Advances in Psychiatric Treatment 17: 372-80.

McCullagh PJ, Carswell W, Augusto JC, Martin S,
Mulvenna MD, Zheng H, Wang HY, Wallace JG,
McSorley K, Taylor B, Jeffers WP. (2009) State of
the Art on Night-Time Care of People with Dementia.
IET Assisted Living Conference, 24-25 March 2009:
London.

McGilton K, Wells J, Davis A, Rochon E, Calabrese S,
Teare G, Naglie G, Biscardi M. (2007) Rehabilitating
Patients With Dementia Who Have Had a Hip Fracture
Part II: Cognitive Symptoms That Influence Care.
Topics in Geriatric Rehabilitation 23(2): 174-82.

Mishima K, Okawa M, Shimizu T, Hishikawa AY. (2001)
Diminished Melatonin Secretion in the Elderly Caused
by Insufficient Environmental lllumination. J Clin
Endocrinol Metab 86: 129-34.

Montgomery P, Dennis J. (2004) A systematic review of
non-pharmacological therapies for sleep problems in
later life. Sleep Medicine Reviews 8: 47-62.

Morton J, Wood NI, Hastings MH, Hurelbrink C, Barker
RA, Maywood ES. (2005) Disintegration of the Sleep—
Wake Cycle and Circadian Timing in Huntington’s
Disease. The Journal of Neuroscience 25(1): 157-63.

National Collaborating Centre for Mental Health
(NCCMH). (2007) (Updated 2011) Dementia: A
NICESCIE Guideline on supporting people with
dementia and their carers in health and social care.
National Clinical Practice Guideline Number 42: The
British Psychological Society and Gaskell: London.

National Institute for Health and Clinical Excellence.
(2011) Dementia: supporting people with dementia and
their carers in health and social care. NICE: London.

Prince MJ, Acosta D, Castro-Costa E, Jackson J, Shaji
KS. (2009) Packages of Care for Dementia in Low- and
Middle-Income Countries. PLoS Medicine 6(11).

Riemersma RF. (2004) P1-340 light and melatonin: effect
on sleep, mood and cognition in demented elderly.
Neurobiology of Aging 25(Supplement 2): S194.

Sadowsky CH, Galvin JE. (2012) Guidelines for the
Management of Cognitive and Behavioral Problems in
Dementia. J Am Board Fam Med 25: 350-66.

Scottish Intercollegiate Guidelines Network. (2006)
Management of patients with dementia: A national
clinical guideline — 86. Scottish Intercollegiate
Guidelines Network: Edinburgh.

Shirani A, St Louis EK. (2009) llluminating Rationale
and Uses for Light Therapy. J Clin Sleep Med 5(2):
155-63.

Skjerve A, Bjorvatn B, Holsten F. (2004) Light therapy for
behavioural and psychological symptoms of dementia.
Int J Geriatr Psychiatry 19: 516-22.

Sloane PD, Noell-Waggoner E, Hickman S, Mitchell CM,
Williams CS, Preissler JS, Barrick AL, Zimmerman S,
Brawley E. (2005) Implementing a lighting intervention
in public areas of long-term care facilities: Lessons
learned. Alzheimer’s Care Quarterly 6(4): 80-93.

Sloane PD, Williams CS, Mitchell M, Preisser JS,

Wood W, Barrick AL, Hickman SE, Gill KS, Connell
BR, Edinger J, Zimmerman S. (2007) High-intensity
environmental light in dementia: effect on sleep and
activity. J Am Geriatr Soc 55: 1524-33.

Snowden M, Sato K, Roy-Byrne P. (2003) Assessment
and treatment of nursing home residents with
depression or behavioral symptoms associated with
dementia: a review of the literature. J AmGeriatr Soc
51:1305-17.

Teresi JA, Holmes D, Ory MG. (2000) The therapeutic
design of environments for people with dementia:
further reflections and recent findings from the national
institute on aging collaborative studies of dementia
special care units. The Gerontologist 40(4): 417-21.

Terman M, Terman JS. (2005) Light Therapy. In: Kryger
MH, Roth T, Dement WC. (Eds.). Principles and
Practice of Sleep Medicine (4th Edition). Elsevier:
Philadelphia.

Terman M. (2007) Evolving applications of light therapy.
Sleep Medicine Reviews 11: 497-507.

Thorpe L, Middleton J, Russell G, Stewart N. (2000)
Bright light therapy for demented nursing home
patients with behavioral disturbance. American Journal
of Alzheimer's Disease 15(1): 18-26.

Topo P. (2009) Technology studies to meet the needs of
people with dementia and their caregivers: a literature
review. Journal of Applied Gerontology 28(1): 5-37.

Torrington JM, Tregenza PR. (2007) Lighting for people
with dementia Lighting. Res Technol 39(1): 81-97.

Turner PL, Mainster MA. (2008) Circadian
photoreception: ageing and the eye's important role in
systemic health. Br J Ophthalmol 92: 1439-44.

Van Hoof J, Aarts MPJ, Rense CG, Schoutens AMC.
(2009) Ambient bright light in dementia: effects on
behaviour and circadian rhythmicity. Building and
Environment 44(1): 146-55.

Van Someren EJW, Kessler A, Mirmirann M, Swaab DF.
(1997) Indirect bright light improves circadian rest-
activity rhythm disturbances in demented patients. Biol
Psychiatry 41(9): 955-63.

Vardy E, Robinson L. (2011) Management of behavioural
problems in people with dementia. InnovAiT 4(6):
347-52.

Voermans NC, Snijders AH, Schoon Y, Bloem BR. (2007)
Why old people fall (and how to stop them). Pract
Neurol 7: 158-71.

World Health Organization and Alzheimer’s Disease
International. (2012) Dementia: A public health priority.
World Health Organization: Geneva.

Wirz-Justice A. (2006) Biological rhythm disturbances
in mood disorders. International Clinical
Psychopharmacology 21: 11-5.

Wolkove N, Elkholy O, Baltzan M, Palayew M. (2007)
Sleep and aging: 2. Management of sleep disorders in
older people. CMAJ 176(10): 1449-54,

Woods L, Smith G, Pendleton J, Parker D. (2013)
Innovate Dementia Baseline Report: Shaping the future
for people living with dementia. Innovate Dementia
Project: London.






