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Does day length affect cognitive performance in rural and remote memory clinic patients?

Introduction

Natural light is an important environmental cue influencing circadian physiology. Early studies on light 
focused on intensity, generating hypotheses on the contribution of light exposure to human physiology that 
were based on bright light exposure.  More recent studies suggest that natural light exposure also affects 
humans, as circadian systems have been shown to respond to low intensity natural lighting as well1. The 
pattern of depression and remission seen in patients with seasonal affective disorder (SAD) suggests that 
environmental illumination is a factor in the etiology of the syndrome, and cognitive function tests have 
demonstrated summertime improvement in SAD patients who are in remission.1,2

Catherine Lacny1 BSc, Andrew Kirk2 MD FRCPC, Debra G. Morgan3 PhD, Chandima Karunanayake3 PhD

Results

There was no significant correlation between MMSE score and day 
length or mean temperature.  The statistical analysis was repeated 
on patients with scores less than the median score, 22 (SD 6.1; 
n=72), in order to focus our analysis on patients with more severe 
dementia.  Again, there was no significant correlation between 
MMSE score and day length or mean temperature.  We carried out 
multiple linear regression with day length and temperature in the 
model.  We did not find any significant relationship (See Table 3). 

Methods

• The Rural and Remote Memory Clinic (RRMC) in 
Saskatoon, Saskatchewan provided an opportunity to 
examine how cognitive performance on the Mini‐
Mental Sate Exam (MMSE) is influenced by day length. 

• Following an initial assessment by the RRMC team, 
patient follow‐up appointments were performed 
either in‐person or via telehealth videoconference.  

• At each follow‐up appointment the clinic neurologist 
administered the MMSE.  The relationship between 
day length and MMSE scores at the 6‐week follow up 
appointment was analyzed in 154 patients.  

• Ethical approval was granted by the University of 
Saskatchewan Behavioural Research Ethics Board and 
all patients and their families gave informed consent 
prior to participation.  

• Climate data was obtained from the Canadian 
Weather Network, Environment Canada, the National 
Research Council Canada and Natural Resources 
Canada databases (See Table 2).

• Bivariate correlation and linear regression analyses 
were conducted.

Table 1: Demographics and clinical characteristics of 
participants

Total number of patients in study, n 154

Age at initial clinic day, years
Mean  SD  

Range 
73.9  9.8
42 to 91 

Gender, n (%)
Male

Female 
59 (38.3%)
95 (61.7%) 

Neurologist diagnosis, n (%)
Alzheimer’s disease (AD)

Mild cognitive impairmenta

Frontotemporal dementiab

Dementia with Lewy bodies
Vascular dementia

Mixed Dementia – AD/vascular
Vascular cognitive impairment

Normal pressure hydrocephalus
Head injury

Sequelae of coronary artery bypass graft 
Vitamin B12 deficiency

Parkinson’s disease
Huntington’s disease

86 (55.8%)
23 (14.9%)
12 (7.7%)
10 (6.5%)
7 (4.5%)
5 (3.9%)
4 (2.6%)
2 (1.2%)
1 (0.6%)
1 (0.6%)
1 (0.6%) 
1 (0.6%)
1 (0.6%)

MMSE score 
Mean  SD

Range 
20.95  6.16
0 to 29 

Table 3: Correlation and multiple linear regression analysis

MMSE Score

All (n=154) MMSE score 22 (n=72) 

Estimate
P 

value
Estimate

P 
value

Correlation coefficient
Day length
Mean temperature

‐0.058
‐0.048

0.477
0.554

0.056
‐0.079

0.642
0.512

Multiple linear 
regression (SE)

Day length
Mean temperature

R2 

‐0.002 0.004 
‐0.004 0.066

0.003 

0.693
0.958

0.008 0.005
‐0.130 0.078

0.042 

0.115
0.101

Conclusion

Our statistical analysis of the effect of day length and temperature 
on MMSE scores of RRMC patients strongly indicated that there was 
no significant association.  Further research is needed to determine 
if natural light exposure is a useful treatment in improving cognitive 
performance and modulating circadian rhythm disorders.

a Mild cognitive impairment (MCI) includes MCI, MCI due to other 
and MCI amnestic diagnoses. 
b Frontotemporal dementia (FD) includes FD frontal variant, FD 
semantic, and FD progressive non‐fluent diagnoses.

Sundowning denotes the clinical 
phenomenon of disruptive or agitated behaviour
worsening in late afternoon or evening in dementia 
patients. While the mechanism is unclear, it has been 
suggested that sundowning is the result of disturbed 
circadian rhythms caused by Alzheimer’s disease and 
related dementias3. Currently, there is insufficient 
evidence to assess the effect of natural light exposure 
on dementia patients4. 

Objective

Our objective is to determine whether day length 
affects cognitive performance in rural and remote 
memory clinic patients.  Saskatchewan is an ideal 
location for this investigation as day length varies both 
seasonally and geographically. 
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b R2 is multiple coefficient of determination for regression.

Table 2: Descriptive statistics of climate data

Day length (min)
Mean  SD  

Range
739.6  196.4
417 to 1046

Mean temperature (°C )
Mean  SD  

Range 
2.1  12.3
‐25.2 to +25.0
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Upcoming Work
Hairstyling, image and body work in 
care services to older people

28 month study funded by the ESRC First Grant 
Competition. Start Date: 1 November 2010

Overview: An ethnographic study of the 
provision of hairdressing services within the care 
system for older people. The project will take 
account of the relationship between older people 
who are high level users of health and social 
care and the hairdressers who visit them in 
various types of care settings. The proposed 
methods are qualitative and will combine visual 
and spoken (interview) data to examine the 
meanings that older service users attach to their 
image and appearance. The study will also 
consider the workplace experiences of care-
based hairdressers, their working conditions and 
the relationships they build with older clients. 

Ongoing Work
REMcare: a study looking at the 
effectiveness of reminiscence groups 
for people with dementia and their 
relatives

A single-blinded randomised controlled trial 
funded by the HTA Programme – National 
Institute of Health Research (2007-2011)

Overview: REMcare is a multi-centre, national 
project which aims to explore the effectiveness of 
reminiscence groups for people with dementia 
and their care-givers. The format of the groups is 
based on Pam Schweitzer and Errollyn Bruce’s 
book ‘Remembering Yesterday, Caring Today’. It 
is group based with around 12 couples (any 
caregiving dyad) per group. Various senses and 
modes of communication are used – verbal, 
touch, dance, art, re-enactment. Weekly sessions 
trace the life course with themes including 
childhood, schooldays, working life, holidays.

Recently Completed Work
The Senses in Practice (SiPs): 
Working in partnership with care 
homes to enhance the care of people 
with dementia 

An 18 month project based in two care homes 
(one ‘for profit’ and one ‘not for profit’ providers). 

Overview: Using a relationship-centred 
approach, staff, residents and families were 
invited to complete questionnaires known as the 
CARE Profiles, which were developed from the 
Senses Framework (Faulkner et al 2006). The 
results of the CARE Profiles were used to 
develop the staff education programme. The 
education programme comprised eight sessions 
of one hour duration exploring the senses of: 
purpose; achievement; security; significance; 
belonging; and continuity. Interactive workshops 
encouraged staff to consider the importance of 
each ‘sense’ to their own lives. Staff developed a 
number of resources for use in each home, 
including: memory boxes, sensory boxes, 
personal fact files, ‘Creating the senses for’
booklet, and a care planning resource.

UK Policy Developments
National Dementia Strategy
Department of Health, 2009.
17 objectives including: increased awareness, 
early diagnosis, good quality information for 
people with dementia and carers, increased 
quality of life, quality of care home and hospital 
care. 

Localities will be supported to meet these 
objectives nationally and regionally, with joint 
commissioning of dementia care services a 
priority. 

Key UK Dementia Policy Documents / 
Reports:
Alzheimer’s Research Trust (2010) Dementia 2010: the 
economic burden of dementia and associated research 
funding in the United Kingdom.

Alzheimer’s Society (2007) Dementia UK: the full report. 

National Institute for Health and Clinical Excellence (2006) 
Dementia. Supporting people with dementia and their carers 
in health and social care. NICE clinical guideline 42.

Department of Health (2005) Everybody’s Business. 
Integrated mental health services for older adults: a service 
development guide.

Department of Health (2001) National Service Framework for 
Older People. 

DART Members
Caroline Swarbrick
Christine Brown Wilson
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Helen Barnes
Jill Pendleton
John Keady
Moira Attree
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Ruth Elvish
Sarah Campbell
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Simon Burrow
Xia Li

Research Clusters
1. Biographical / Narrative Work
2. Psychosocial Interventions
3. Lifestyle and Creative Arts
4. Education

Overview of Current Work
SDO Transitions and Dementia 2009-2010: with 
London and Newcastle

Recovery and Dementia Research project

The Banff Collaboration: a three-year cohort 
study of care for dementia and health outcomes 
during periods of transition. 

Assistive technologies and dementia

Dementia and physical activities evaluation

Deaf with Dementia: working with Deaf people 
with early-stage dementia

Improving Quality of Care for people with 
dementia in acute hospital settings: developing 
an educational training intervention

Recently Completed PhD
A Family-Centred Study of Younger 
People with Dementia

Pamela Roach
Pamela.Roach@manchester.ac.uk

3 year study funded by the Medical Research 
Council (MRC) UK

Phase 1: Literature Review
Literature review conducted to establish current 
evidence base of younger people with dementia 
and family members’ experiences. 

A main theme that emerged from the review was 
Diagnosis and Information Provision:
frequent difficulty experienced obtaining a 
diagnosis and referral to specialist service 
provision. Symptoms often initially attributed to 
stress, menopause or other health-related 
conditions. Diagnosis can take many months, and 
in many cases years, to obtain. Increased 
awareness of common forms of young-onset 
dementia and presenting symptoms required.         

Phase 2: Longitudinal Data Collection
Longitudinal, Narrative study. Data Collection over 
a period of 12-15 months.  

- in-depth interviews
- co-construction of family biographies

Completed family biographies made up primarily 
of family photographs but included text, drawings, 
song lyrics (written by participants).

Participants Recruited through 2 health care 
authorities; younger person with dementia 
recruited initially, then nominated up to five family 
members for participation.

Narrative, storyline analysis identified six storyline 
types. These storyline types may be used in a 
variety of ways by families in order to adjust to 
their new life with young-onset dementia. The use 
of these storylines may be indicative of increased 
clinical support needs and therefore the 
identification of storylines and use of family 
biographical data can lead to enhanced clinical 
decision making. 

Phase 3: Clinical Staff Interviews
Interviews were undertaken with clinical service 
providers working with younger people with 
dementia and their families. Staff reported a 
reluctance to address relational support         
needs within family due to uncertainty of 
professional competency in these areas and 
recognised that the biographical information of 
families plays a significant part in clinical decision 
making.

Development of an exploratory, dementia-specific 
clinical assessment tool resulted. Designed to 
facilitate the formal collection, record-keeping, 
and use of family biographical information in 
clinical settings. This tool is still in early stages 
and needs to be piloted in clinical service areas to 
assess its usefulness and practical application.   

Pamela Roach is currently planning on developing this 
family-centred work further during a post-doctoral 
fellowship at the University of Calgary

Dementia and Ageing Research Theme (DART):
an overview of completed and ongoing research 

John Keady
School of Nursing, Midwifery and Social Work.  University of Manchester, UK
John.Keady@manchester.ac.uk



Funded by Alzheimer’s Society

Emma Ferguson-Coleman1, Tanya Denmark2, Alys Young1, Bencie 
Woll2, Jo Atkinson2, Jane Marshall3, Katherine Rogers1, Ruth Geall4,
John Keady1 and Alistair Burns1

Study 1 (Deafness, Cognition and Language Research Centre) 

•Establish the range of normal changes
in language and thinking associated with
healthy ageing in a population of Deaf 
signing older people.

•Develop a dementia assessment 
instrument in BSL that is culturally 
appropriate. 

There are no culturally appropriate assessments in BSL that are 
known to work well in assessing Deaf people who might have 
dementia. 

The Addenbrookes Cognitive Examination Revised (ACE-R) (Mioshi, 
Dawson et al. 2006) has been modified in addition to other language, 
memory and visiospatial tasks, so they are suitable for deaf BSL 
users. 

Items that need adapting:

• Verbal fluency looking at handshapes rather than English letters
• Remove English requirement, writing and repetition of complex words
• Pictures to be named due to iconicity of signs
• Name and address not culturally valid
• Clox administration-sign gives away clock face and hands

In October 2010, 250 deaf healthy signers 
aged between 50-95 will be given these tasks 
at the England Deaf Derby and Joan holiday 
in Pontins, where over 800 deaf older adults 
will attend. 

With the collection of data from a number of different age ranges in 
deaf healthy adults, norms can be developed, so deaf individuals with 
dementia can be compared against healthy norms for their age and
we can determine if they are at risk. 

DCAL, University College London, 49 Gordon Square, London WC1H 0PD, UK Email: dcal@ucl.ac.uk Tel: 020 7679 8679 Fax: 020 7679 8691 Minicom: 020 7679 8693
Social Research with Deaf People, Jean McFarlane Building, University of Manchester, Oxford Road, Manchester M13 9PL, UK     Email: dwd@manchester.ac.uk           Minicom: 0161 306 7751 

Study 2 (The University of Manchester) 

Describe the experience of 
dementia from within the 
cultural perspective of signing 
Deaf people with dementia (DWD)
and their carers.

This is groundbreaking research in the Deaf community as this 
is the first time that Deaf BSL users have ever been interviewed
directly about their dementia. These documented first-hand 
accounts are vital to find out:

• What BSL users’ priorities and values are in terms of care and 
support; 
• The cultural influences on potential recognition of early-stage 
dementia; 
• What daily life is like for a person, who uses BSL, with 
dementia;  
• Deaf BSL users’ experiences with current service provision.

Data will be collected from ten DWD and ten carers twice over 
a period of 6-8 weeks to measure (if any) differences in the 
participants’ experiences and access to information about their 
dementia. Video data will be analysed using Interpretative 
Phenomenological Analysis. (IPA)

Study 3 (the University of Manchester, Alzheimer’s Society 
and Royal Association for Deaf People)

Explore �knowledge of and attitudes 
towards dementia in the Deaf community 
including its identification, 
familial�community support, and service 
need and access to information.

A review of current services available will take place; to identify 
accessibility and to gain feedback from the Deaf community 
about their preferences.

Study 3 will incorporate a number of focus groups in the UK with
Deaf BSL users who have no direct experience of dementia. 
These groups will explore what their knowledge and 
understanding of dementia is; and their perception of service 
provision in this area. The focus groups will also bring local 
Alzheimer’s Society groups, who have limited understanding of 
the support needs of Deaf people with dementia, together with 
Deaf BSL user groups. The study will look at the potential for 
inclusion and the development of joint working and support. 
These groups will be brought together by the Royal Association 
for Deaf People and the Alzheimer’s Society and the research 
developed by the University of Manchester. This feedback will 
be extremely useful for the development of future provision for 
Deaf people with dementia and their carers.

British Sign Language (BSL) is a visual language used by more than 
100,000 people in the UK. Lack of awareness of this linguistic 
minority creates barriers to diagnosis and support which result in  
health inequalities.

Early identification, accessible information and ‘living well with 
dementia’ are key aims of the Government’s Dementia Strategy but 
these cannot be achieved for Deaf people without Deaf-centred 
research in BSL.

A new research study, with three major elements, will assist with the 
early identification of dementia amongst Deaf people. This is a three
year project funded by Alzheimer’s Society.

The University of Manchester1, Deafness, Cognition and Language Research Centre, University 
College London2, City University London3, The Royal Association for Deaf People4
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