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Abstract

Introduction: While lifestyle risk factors are implicated in the development and progression of cognitive impairment,
interventional trials of individual participants have yielded unconvincing evidence. We sought to explore the develop-
ment of lifestyle interventions targeting the household-unit.

Methods: Semi-structured interviews were carried out among eight households affected by cognitive impairment
(i.e. member of the household had cognitive impairment). Interviews took place online using a secure, web-based
video platform recommended for patient clinician interaction. Interview content was analysed, and important themes
identified.

Results: Eighteen participants were interviewed within households, of which eight (one per household) had cogni-
tive impairment and others were spouses or first-degree relatives living in the same home. Several themes emerged;
1) household members without cognitive impairment were more likely to report poor sleep habits, and sleep was
perceived to be the hardest behaviour to change; 2) diet generated most interest as a potential lifestyle intervention
target as most participants believed there is a strong link with nutrition and cognition; 3) physical activity is challeng-
ing to adapt due to lack of motivation and focus when individuals are cognitively impaired. Barriers to study participa-
tion, including risk of harm, complexity of intervention and deviation from routine emerged during discussions.
Conclusions: This study identified beliefs and preferences of households towards lifestyle intervention trials. Find-

ings from this study may be used to inform future clinical trial protocols and future qualitative studies should explore
acceptability and feasibility of digital intervention applications.
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consequence of getting older. Globally, there are over 50
million people living with dementia with an estimated
10 million new cases annually [1]. Similar to the rest of
the world, rates of dementia are increasing in Ireland
[2]. Approximately 180,000 people in Ireland are cur-
rently, or were previously, carers for a family member
or partner with dementia [3] and there are many oth-
ers unaccounted for who are providing care and sup-
port structures in informal ways. There is considerable
regional variation in prevalence of dementia across Ire-
land with some of the highest proportions reported in
the West of the country [4], which has an estimated pop-
ulation of 453,109, most of whom are living in rural areas.

Twelve potentially modifiable risk factors for demen-
tia prevention have been identified including physical
inactivity, smoking, social isolation and conditions such
as diabetes and hypertension [5]. Epidemiological stud-
ies have identified poor sleep as a risk factor for demen-
tia and good quality sleep as having a role in maintaining
brain health [6]. Sleep patterns change with ageing and
multiple lifestyle factors and co-morbidities can con-
tribute to poor sleep hygiene. Pharmacological interven-
tions for sleep are associated with significant adverse
effects, particularly in the older population, so trialling
a non-pharmacological strategy to improve sleep habits
and overall brain health is of interest. Digital cognitive
behavioural therapies targeting habits have shown prom-
ise for cognitive performance [7] but have not been tri-
alled beyond the individual level. Several large European
clinical trials have investigated multicomponent lifestyle
interventions for “at risk” populations with varying effi-
cacy on cognitive outcomes [8—11], all of which targeted
interventions at an individual level.

Household-level interventions of lifestyle interventions
primarily targeting obesity have been trialled within the
paediatric population and in indigenous communities
(where health councillors made regular home visits to
Aboriginal households and supported the setting of die-
tary and physical activity goals) [12, 13], but there have
been no randomised controlled trial (RCT) targeting
household-level interventions to delay cognitive decline.
There have been small clinical trials enrolling dyads but
these have included little information on household
structure or caregiver network [14—16] and focused on
individual-level outcomes (i.e. individual with cognitive
impairment) rather than health outcomes for the entire
household.

Overall, individual-level randomised trials of short-
term, single domain, lifestyle interventions have not dem-
onstrated a large, meaningful effect. This is thought to be
due to several factors, including short follow up periods
and methodological limitations including unblinded
assessments of outcomes. The Finnish intervention study
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to prevent cognitive decline and disability (FINGER) [11]
randomised individuals to a multidomain intervention
(including physical activity, dietary advice and cognitive
training), and demonstrated improvement in global cog-
nitive functioning at 2 years follow up, and from this trial
the World-Wide FINGERS network has been established
bringing together global trials with methodological fea-
tures in common with the original FINGER study [17].
Beyond this, consideration should be given to house-
hold level interventions (where the unit of randomisation
is the household rather than the individual) to deter-
mine if a greater, sustainable effect on cognition can be
achieved. Social contact has been identified as a protec-
tive factor in delaying dementia, and engaging with fam-
ily regularly plays a prominent role [5]. Household level
interventions may confer benefit beyond the individual
with cognitive impairment, with collateral benefits for all
household members. With many family members provid-
ing informal care duties for the individual with cognitive
impairment, they may be at risk of emotional and physi-
cal strain leading to adverse health outcomes, physical
injury, change in immune response and lack of engage-
ment with their own preventative health strategies [18,
19]. Apart from cognitive and physical health benefits
for the participants, targeting a household may improve
feasibility and long-term sustained change in lifestyle, by
changing the culture within the home. Given the preva-
lence of dementia, any strategy shown to benefit overall
brain health is of use, and if individuals feel they are tak-
ing control to prevent further cognitive deterioration this
may be, in itself, of benefit [20]. All members of house-
holds affected by dementia may, therefore, benefit from
targeted lifestyle interventions.

Study aim

The aim of this study was to explore the feasibility and
attitudes towards introducing lifestyle-based interven-
tions in households affected by dementia. Our aim was
to better understand the beliefs of the household mem-
bers around lifestyle factors such as sleep, diet and physi-
cal activity and their link with dementia; what challenges
households affected by dementia might face in changing
lifestyle factors; and how feasible it would be to sustain
change among all household members.

Methods

Design

We collected data from participants using semi-struc-
tured interviews (SSI). The qualitative method of the-
matic analysis [21] was used. This method was chosen
given that it is the most common form of qualitative anal-
ysis and provided a flexible approach given that the inter-
views were adaptable to the participants. We explored
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the opinions and beliefs of household members on pre-
determined topics of interest and spent time exploring,
in depth, any factors which were of importance to any
household member.

Ethical approval
Ethical Approval for this study was obtained from the
Ethics Committee at University Hospital Galway (UHG).

Participants

Two investigators (MMC and CEMcC) identified,
screened, contacted, obtained verbal consent, and inter-
viewed household members. Study participants were
identified prospectively though the dedicated Memory
Clinic service, Department of Geriatric Medicine, UHG
between October 2020 and May 2021. The inclusion cri-
teria for this study was broad, with consecutive patients
referred to the clinic, living in a community-dwelling
household with any level of impaired cognition (ranging
from mild cognitive impairment to dementia), eligible
for invitation to participate, along with their household
members. Information regarding the study was given to
all potential participants and follow-up phone contact
was made to explain the aim of the study, and to reiter-
ate that participation was voluntary. Written consent was
obtained from all household members who participated
in the study.

Interviews were carried out among each household
separately, to ensure all household members had the
opportunity to give their opinion. In light of the COVID-
19 pandemic, interviews took place online using the
secure, web-based video platform recommended by the
Health Services Executive (HSE) for patient-clinician
interaction. One household completed the interview via
telephone due to internet connectivity issues and one
household elected to be interviewed face-to-face at the
request of the individual with cognitive impairment.

Sample size

Eight households in total were recruited for this study.
Unlike quantitative research where statistical guide-
lines exist for sample size calculation, there remains
practical uncertainty around sample size justification in
qualitative research [22]. Our initial goal was to meet
thematic saturation (whereby further interviews would
have yielded no new themes) [23] however there were
several practical factors which influenced the size of the
sample. These included difficulty in getting household
members to be available at the same time to complete
interviews together, challenges in prospective recruit-
ment due to interruption of services during peak waves
of the COVID-19 pandemic, and a limited pool of poten-
tial participants given many individuals attending the
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memory clinic were living independently. Although the
sample size appears small, and it was difficult to judge
when thematic saturation was reached, detailed informa-
tion was gathered, and similar concepts were repeated
among households, suggesting appropriate thematic con-
clusions could be made in this small, in-depth, study.

Data collection

Demographic details including age, sex and relationship
to household members were collected at time of consent,
along with the most recent neurocognitive test results
(e.g. Montreal Cognitive Assessment Score) and func-
tional assessments performed within the memory clinic.
In advance of the interviews taking place, a standardized
interview guide was developed for use by investigators.
During each interview, one researcher took the lead as
interviewer and the other acted as moderator and facili-
tated if any technical challenges arose for participants.
The interview guide was developed via research group
consensus. Questions were developed around pre-deter-
mined topics and specific follow up questions were used
to explore themes and opinions that participants volun-
teered. The pre-determined questions were devised based
on research group experience of discussions on lifestyle
habits and interventions within the memory clinic, by
both patients and their caregivers. If there was a particu-
lar area of interest for participants, this was explored in
further detail.

Open-ended questions were aligned according to the
following subtopics; Attitudes towards lifestyle factors;
beliefs towards sleep, diet, exercise in cognition, specifi-
cally how they contribute to dementia, and the ability to
modify them; barriers and challenges to individuals/
households in changing lifestyle behaviours, self-efficacy
and feasibility in changing lifestyle behaviours and will-
ingness to participate in trials exploring lifestyle fac-
tors as a household (Table 1). During the course of the
interview, participants were shown a video of a sample
behavioural intervention targeting sleep called Sleepio to
explore attitudes towards digital interventions [24]. No
formal measurements of sleep, diet or physical activity
were taken as part of this study.

Interviews were recorded with permission of all par-
ticipants. This was to allow for detailed analysis of the
responses to be performed. Any identifying information

Table 1 Interview Topics for all household members

Topic 1 General attitudes to sleep, diet, physical activity and cognition.
Topic 2 Barriers & challenges to lifestyle change

Topic3  Self-efficacy/feasibility of changing lifestyle behaviours
Topic4  Willingness to participate in household level clinical trials
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disclosed during the interview process was not included
in the interview transcriptions.

Data analysis

Recorded interviews were transcribed in full and were
analysed by two investigators, MMC and CEMcC. Inter-
view notes were reviewed to look for patterns across
households. A codebook was created informed by the
questions posed to households, being further informed
by the patterns which emerged during the interviews.
Inter and intra household disagreements and agreements
were noted. Quotations, when relating to a specific topic,
were recorded where relevant, and could be contributed
from any household member. Key phrases were quanti-
fied during the analysis with frequency taken as a marker
of importance among households. Codes and quotes
were grouped into themes, which were then revised by
group consensus, and used to inform the narrative con-
tent of this paper.

Reflexivity

This research was based within the clinical setting of
a West of Ireland memory clinic to improve the needs
of the population in this large geographical region. The
assumption is often held that this population would have
little access to, or support to engage in, digital interven-
tions. In addition, further assumptions would include
that this older, cognitively impaired population would
have little interest in engaging in clinical trials of lifestyle
interventions. The aim of this study was to assess if this
was truly the case and to provide a clear evidence base of
this population for a future clinical trial protocol.

Within this study the interviews were carried out by
clinical research fellows (MMC and CEMcC) and both
needed to consider how their previous clinical experience
and professional knowledge would impact on the inter-
view process. This was taken into account while conclud-
ing findings from the data collected, by discussing as a
group if the clinical background of the interviewers could
have affected the direction of the interviews. To mitigate
this bias, the semi-structured format was chosen to allow
open discourse and participants (in particular those with
cognitive impairment) to lead, allowing them to focus
on perspectives on lifestyle habits of most importance
to them. To ensure that a range of perspectives were
obtained, the households included varied in sex, urban
versus rural location and relationship to other household
members. As a research group it was discussed if those
recruited would be appropriately representative and sub-
ject to selection bias. To reduce this risk households were
recruited prospectively from the clinic and the inclusion
criteria remained broad.
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During the reporting of the data, three team mem-
bers (MMC, MDC and MO’D) met on a regular basis
to discuss the data responses that were emerging, if the
interview guide questions were effective and if further
households should participate, particularly with the limi-
tations of the COVID-19 pandemic. The research group
also closely met during the data analysis phase to address
any emerging issues. We were sensitive to the fact that
all authors had a clinical background in interacting with
individuals and families affected by cognitive impair-
ment, but from diverse perspectives, and levels of experi-
ence, which helped shape both a well-rounded interview
guide and study findings.

Results

Demographics/household characteristics

In total, eight households participated in the semi-struc-
tured interviews with a total of 18 participants. The char-
acteristics of the households are outlined in Table 2. Of
the 8 individuals with cognitive impairment, 75% (n=6)
were male, with a median age of 78.5 (range 71-87) years
and all had cognitive test scores that were considered
impaired (median MOCA14/30 [range 10-23]). Dura-
tion of symptomatic cognitive decline ranged from 1 to
5years, 2 of 8 required assistance with personal activi-
ties of daily living (PADL) and all required assistance or
were dependent for instrumental activities of daily living
(IADL). All were living in the West of Ireland. In terms
of the relationship to the person with dementia, among
the 10 household members that participated, 50% (n=15)
were spouses, 30% (n=3) daughters, 10% (n=1) a son
and 10% (n=1) a daughter-in-law.

Responses to interview topics

General attitudes to sleep, diet, physical activity

and cognition

The majority of participants rated their sleep as good or
very good (n=13), two persons with cognitive impair-
ment described their sleep as poor and three household
members without cognitive impairment described their
sleep as poor or very poor. Of the households where
members reported very poor sleep, the person with
cognitive impairment within the household described
their own sleep as very good. All interviewees, including
those with cognitive impairment, reported sleep as being
important or very important to themselves.

Six households felt that sleep was important in pro-
tecting brain reserve and memory function. One daugh-
ter commented “If you don't sleep your brain isn't given
time to process or charge” Two households did not place
much importance on the relationship between sleep
and cognitive function, with one spouse noting that her
husband [with cognitive impairment] always had much
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Table 2 Demographic details of study participants
Household Sexof PWD Ageof Neurocognitive Cognitive Test PADL IADL Sex of other Relationship to Formal
PWD Disorder Results Household PWD Home
(yrs) member(s) Supports
1 Male 71 Alzheimer's MoCA 13/30 A Female Wife None
Disease
Female Daughter
2 Male 73 Mild Cognitive MoCA 23/30 I A Female Wife None
Impairment
3 Male 78 Mixed vascular MoCA 15/30 A A Female Daughter-in-law None
and Alzheimer’s
Disease
Male Son
Male Grandson
4 Female 87 Alzheimer's MoCA 19/30 I A Female Daughter None
Disease
5 Female 79 Mixed vascular MoCA 10/30 A D Male Son Home Help
and Alzheimer's
Disease
6 Male 86 Mild Cognitive ACE-IIl 73/100 I A Female Wife None
Impairment
7 Male 80 Lewy Body MoCA 14/30 I A Female Wife Home Help
Dementia
Female Daughter
8 Male 77 Vascular Dementia  MoCA 14/30 I A Female Wife None

PWD person with dementia, ACE-/ll Addenbrooke’s cognitive examination Ill, MoCA Montreal Cognitive Assessment, PADL Personal Activities of daily living, IADL
Instrumental Activities of Daily Living, / Independent, A Assistance Needed, D Dependent

better sleeping patterns and “his memory is worse” Of
the households who felt it was important, they noted that
reduced sleep resulted in mental slowing and difficulty
concentrating; “I'm not as sharp as I'd like to be if I don’t
sleep well” [daughter-in-law, Household 3]; “when you're
that tired....you can’t think straight”[person with cogni-
tive impairment, Household 4]. All households reported
poor concentration if insufficient sleep the night before.

Six participants reported getting 7-8h of sleep per
night, three reported greater than 8h of sleep per night
and half of participants (n=9) reported less than 6 h of
sleep per night. Only one household reported that all
members had similar sleeping habits; other households
reported variation in time to bed, time to getting up and
daytime napping. In one household, the person with cog-
nitive impairment had visual hallucinations at nighttime
and, although he did not report poor sleep, this lead to
sleep disturbance for other household members who
would wake in response to his interactions and need to
re-orient him on a regular basis.

Interviewees self-reported having a healthy or very
healthy diet (n=17) with one household member report-
ing poor diet due to snacking and “comfort eating” Per-
ceptions of healthy diet included eating fresh fruit and
vegetables, consumption of fish 1-2 times per week, and
reduced intake of red meat. In Household 1, the spouse

had been recently diagnosed with celiac disease, which
had resulted in a switch to gluten-free meals for the
entire household. Other than one household, all reported
having the same dietary intake, at mealtime, within
the household. In Household 3, the son adopts a vegan
approach intermittently, which means two separate din-
ners are prepared. In six households, the person with
cognitive impairment was dependent on other house-
hold members to decide which food was in the house and
for meal preparation while in Households 4 and 5 these
responsibilities were shared among members. No house-
hold reported that the person with cognitive impairment
was the main meal preparer.

All households reported that diet was important or
very important in protecting brain reserve and memory
function: “you hear about omega and cod liver oils.....we
specifically eat fish regularly as it is supposed to be good
for brain” [Household 2]. Most households (7=6) were
uncertain of the exact mechanism through which diet
and cognition might be linked, but were able to contrib-
ute specific foods they felt were good for cognition with
fresh fruit and vegetables rated highest, followed by fish.
Household 1 commented that alcohol was “definitely bad
for the memory”. No household named a specific dietary
type (e.g. Mediterranean). Household 2 commented
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“I don’t like the word diet, it sets you up to fail. I prefer
healthy eating or way of eating” [spouse].

Physical activity patterns varied among and within
households. Most interviewees reported walking as their
main form of physical activity. Households 1, 6 and 7
reported “lack of interest” in physical activity among the
individuals with cognitive impairment and they were less
active than other members within households. House-
hold members without cognitive impairment reported
higher levels of physical activity, with many spouses
achieving a walk of 30 min 4-6 times a week. Others
reported participating in yoga, swimming and outdoor
exercise classes and in Households 6 and 8 the spouses
spent a lot of time gardening. Six households reported
enjoying exercise, one household did not overly enjoy
exercise and one household reported having “to endure”
physical activity. Half of households participated in phys-
ical activity together (mainly walking), while the remain-
ing half preferred to exercise separately.

All households reported that physical activity was
important, with two households reporting that it was
very important, in protecting brain reserve and memory
function. Households reported many different ways in
which physical activity played a role in preserving cogni-
tion; “I see exercise is the pump to keep the brain going”
[daughter-in-law, Household 3]; “Exercise is an activity,
you need to have your wits about you...being safe...con-
centrating on what is around you” [person with cogni-
tive impairment, Household 2]. Six households reported
physical activity as being important to relax and for stress
relief to help with cognitive function. Other reported
benefits included environmental change, being outdoors
and socially interacting with others.

Barriers & challenges to individual/household in changing
lifestyle factors

Three households stated they would be interested in
changing their sleep habits using a lifestyle intervention,
one household was potentially interested, and the remain-
der were not currently interested. Half of households felt
it would be easier to improve sleep quality at an individual
level, compared to improving it among the whole house-
hold, while the remainder had no opinion on the matter.
Household 7 had the most uncertainty around this as, due
to Lewy body dementia, visual hallucinations were very
prominent for the individual with cognitive impairment at
night-time. The main barrier to changing sleep quality at
a household level was reported to be the inter-individual
variation of sleep patterns within the household.

The majority of households (n=7) reported that
it would be easier to change the dietary habits of
the entire household, rather than that of an indi-
vidual alone. Most reported no concerns around a
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potential dietary change, however the individual with
cognitive impairment from Household 8 wished to be
certain any dietary reccomendations would not inter-
fere with his medications. Cost or sourcing produce
was not a concern among any household.

Three households felt it would be easier to improve
physical activity levels as a household unit than at an
individual-level, three households felt it would be eas-
ier to improve at an individual level and the remain-
ing two households felt it would depend on the type of
physical activity and the routine of the household. The
main barriers to implementing a new physical activity
programme were risk of physical injury and falls, fol-
lowed by change in routine.

Household income was discussed with all households to
determine if any participants had concerns about finan-
cial limitations in implementing behavioural change.
There were no concerns disclosed, with many having good
access to quality food produce and living nearby green
spaces where physical activity could easily take place.

Self-efficacy and feasibility in changing lifestyle factors

Half of participants reported that it would be difficult
to change sleep habits, and that any change would be
difficult to sustain long-term, while the remainder had
no opinion of this. In comparison, all households felt it
would be very feasible to change and sustain dietary hab-
its, especially if there was regular support, recipe ideas
and that the foods recommended tasted nice. Five house-
holds felt it would be realistic to change physical activity
levels among all household members while the remain-
der felt it would not be realistic or were uncertain. When
asked about methods to overcome barriers to improving
physical activity, clear instructions, regular support and
enjoyment were mentioned most frequently. Household
3 commented it would help “if people were taught self-
compassion and awareness of self...journey would be
possible for anyone at any age” [daughter-in -law].

Six households felt that of the three specific lifestyle
factors (sleep, diet and physical activity), diet would be
the easiest lifestyle habit to change in a household, while
the remaining two ranked physical activity [Household
2] and sleep [Household 3] as easiest to change. Half of
households felt it would be difficult to try and change all
three lifestyle habits in combination, with the remainder
uncertain if it could be achieved.

Willingness to participate in trials exploring lifestyle factors
as a household

Attitudes to digital interventions Five households
reported that an online intervention would be easy
for them to use, especially if via smartphone or tablet
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application. The remaining three households stated they
would find it difficult with main concerns being computer
literacy and need for technical support from children
outside of the home. Five households reported no issues
with internet connectivity while the remainder reported
intermittent difficulties with Wi-Fi. All had internet avail-
able in their homes. Seven households reported that
at least one member would have no issues with typing,
with one household reporting the person with cogni-
tive impairment would be especially limited as he had
no experience of using computers or typing on a smart-
phone. Only one household (Household 6) reported that
they could be limited due to hearing issues.

Participation in future trials Six households were very
interested in participating in a future clinical trial to
improve cognition by introducing sleep, dietary and/or
physical activity interventions, and which did not involve
any pharmaceutical agents. The remaining two house-
holds stated they were “potentially” or “maybe” inter-
ested. With regards to trial outcomes, fitness, stimulation
of memory and improvement in blood pressure was most
frequently mentioned as being of importance to inter-
viewees, followed by laboratory measurements of blood
glucose and cholesterol levels. Regular support from trial
staff, reminders and regular education were mentioned
as ways to ease participation and avoid dropping out of
the trial, with one household mentioning that virtual calls
and assessments would make it easier to participate due
to their rural location.

Discussion

In this study we used semi-structured interviews to
explore themes relating to the beliefs, preferences,
and barriers of lifestyles (diet, sleep and physical activ-
ity) among households where a member had cogni-
tive impairment. These lifestyle factors are similar in
complexity in terms of measurement, intervention and
optimal dose. There has been a great interest in diet as
a modifiable risk factor for dementia. Until recently,
there has been limited evidence to suggest any form of
additional dietary supplements play a role in demen-
tia prevention [25-28] however the recently published
LipiDiDiet clinical trial, randomising participants
with prodromal Alzheimer’s Disease to Fortasyn Con-
nect (Souvenaid) or placebo, demonstrated promis-
ing improvements in cognition, functional outcomes
and cerebral atrophy within the intervention group
[29]. Beyond this, there is a shift to explore the role of
whole dietary patterns. The World Health Organisa-
tion recommend the Mediterranean diet for delaying
dementia, although the evidence remains limited, with

Page 7 of 12

small effect sizes on cognitive performance demon-
strated [30]. It has been proposed that adhering to this
diet may improve cognition through several biological
mechanisms including reducing oxidative stress and
neuroinflammation, improving metabolic control and
minimising incidence of diabetes, hyperlipidaemia and
coronary heart disease [31]. A recent systematic review
identified that adherence to such diets in mid-life has
promise for neuroprotection in later life [32]. Buckinx
et al. applied the GRADE approach (Grades of Recom-
mendation, Assessment, Development, and Evaluation)
to determine recommendations for the preferred diet to
prevent or to treat cognitive impairment, and although
diet was determined to have an important role, specific
guidelines could not be determined from the evidence
to date [33]. Further randomised controlled trials tar-
geting diet of at-risk populations, with sufficient follow
up periods, are necessary to truly determine impact on
cognition.

Physical activity has been identified as a key target
for maintaining good cognitive function. There is still
uncertainty around the optimal dose of physical activity
for brain health, with lack of clarity on how this is best
measured [34]. There are several factors to consider when
investigating the effect of physical activity on long term
cognition including stage of cognitive dysfunction, asso-
ciated functional impairments, intensity of activity and
type of exercise. Physical activity which improves car-
diorespiratory fitness levels is thought to be potentially
beneficial to delay cognitive decline among healthy older
adults. This has been a challenging area for compari-
son given differences in cognitive testing used and there
is uncertainty around which specific areas of cognitive
function benefit the most (e.g. visuospatial skills, motor
function, cognitive speed) [35]. The cognitive benefit of
physical activity in older adults has been reviewed exten-
sively [36—38], but clear clinical consensus is difficult to
determine as many trials are limited in size, have inap-
propriate control populations, have short follow-up
periods and use cognitive measurement tools that may
not reflect clinically meaningful change. In a systematic
review of randomised clinical trials published in Sep-
tember 2021, Liu et al. determined that older adults gain
benefit from physical activity interventions in terms of
mobility and physical functioning but overall there was
no clear evidence of improvement in cognitive function-
ing [39]. Further research is required, not only to deter-
mine type and duration of physical activity, but also if
benefits vary by dementia type.

Interrupted sleep and greater prevalence of sleep dis-
orders are common features of dementia and there is
growing evidence that poor sleep may be a risk fac-
tor for dementia. There is a U-shaped association, with
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both sleep deprivation and excessive sleep associ-
ated with increased risk of mild cognitive impairment
and dementia [5]. The mechanism for this association
remains unclear, as it is uncertain if extremes in sleep
duration are a risk factor or an early consequence of
cognitive impairment. Biologically, shorter sleep dura-
tions have been associated with neuronal pathway dis-
ruption and amyloid-p accumulation [40] but there have
been no similar causal mechanisms identified for longer
sleep durations [41]. New onset disturbed sleep in older
age may be a very early feature of a dementia process
and therefore may be a suitable time-point to intervene.
Given the harm, including increased risk of falls and
hospitalisations associated with hypnotics and benzodi-
azepines often prescribed for sleep disturbance, greater
emphasis should be placed on sleep hygiene practices
and behavioural interventions. The mechanisms behind
the association of sleep and poor cognition are complex
and multifactorial. There are several proposed hypoth-
eses. First, insomnia, a common condition among older
adults, can cause short term and long term cognitive dis-
ruption through immediate impairment of several cog-
nitive domains and having limited important periods of
sleep to embed procedural memories [42]. Second, the
presence of obstructive sleep apnoea (OSA) leads to frag-
mented, poor quality sleep, chronic intermittent hypoxia
and neuroinflammation which may be contributing fac-
tors in the neurodegenerative process underpinning
many dementias [43]. Finally, sleep duration is a target to
be considered, with Wu et al. demonstrating the lowest
incidence of cognitive disorders among individuals sleep-
ing 7-8h a night compared to those reporting shorter or
longer durations of sleep [44]. Given the bidirectional
relationship that exists between sleep and cognition, well
designed clinical trials are needed to guide management
of disordered sleep in order to prevent further decline
among those with cognitive impairment.

Table 3 Themes arising from semi-structured interviews
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Within this study we further explored attitudes towards
household-level lifestyle interventions, and online
modes of intervention, among households. The identi-
fied themes are summarised in Table 3. Key information
which emerged included the complexity of sleep within
households, the willingness to trial dietary interventions,
the motivations to participate in physical activity and the
openness to digital interventions. With no clinical trial to
date targeting the household as the unit of randomisation
for lifestyle interventions to delay cognitive decline, the
themes which we have identified can be used to inform
and plan for future research studies.

The first theme that emerged was that household mem-
bers without cognitive impairment were more likely to
report poor sleep than those with cognitive impairment.
There are multiple possible factors involved including
caregiver burden, disruption of sleep routine, difficulty
falling back asleep after assisting with nocturnal care
needs and poor sleep hygiene, such as over-reliance on
caffeine, to compensate for this [45]. The complexity of
this was highlighted in Household 7, where the person
with Lewy Body Dementia had frequent nocturnal vis-
ual hallucinations which led to sleep disturbance for his
spouse.

Following on from this, a key second theme which
emerged was that sleep habits were perceived by most
interviewees to be more related to the individual than the
household, and that sleep would be the hardest lifestyle
habit to change of the three explored during the inter-
views. Many participants were not aware of non-phar-
macological strategies to improve sleep. When provided
with a sample online sleep behavioural intervention,
participants were uncertain or neutral about its appli-
cation. There was uncertainty around approaching it as
a household rather than as an individual. To date, most
RCTs exploring household level interventions targeting
sleep have been aimed at families with young children as

Themes

Household members without dementia were more likely to report poor sleep habits

Sleep habits were perceived to be much more related to the individual and the household and would be the hardest to change and sustain change

within households

Although most participants had healthy diets, most were interested in making a change if it would be of benefit to cognition

Participants felt there was a strong link with nutrition and cognition

Physical activity is challenging to adapt due to lack of motivation and focus when individuals are cognitively impaired and additional barriers to

changing lifestyle interventions concentrated around risk of harm

Motivations for physical activity in households are far beyond strength and cardiovascular benefit; more prominently it used for relaxation and social

interaction.

Digital or online based interventions were appealing with virtual visits highlighted as a method to improve trial participation

Regular support and reminders would be beneficial to support behavioural change
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an intervention to prevent childhood obesity, however,
parental or caregiver sleep is rarely measured alongside
child sleep habits [46]. Future trials of sleep and cogni-
tion should include measurement of sleep of all house-
hold members, reasons for disruption, compensation
mechanisms alongside objective sleep measurements.

Another theme which emerged was that although most
participants had healthy diets, most were interested in
making a change and felt there was a strong link with
nutrition and cognition. Each household was easily able
to volunteer foods that they felt were beneficial for over-
all brain health. Throughout the interviews it was clear
that household members all ate similarly, and if there
were dietary restrictions or specific food dislikes for one
individual, all members tended to adapt their diet accord-
ingly. Our study supports the literature finding that fam-
ily and the household environment remains the most
continuous factor which influences dietary behaviours
[47] and should be considered a key level at which a tar-
geted intervention can be delivered.

Higher income does not always equate to better diets
among households. Economic development can lead to
increased food security but also lead to higher fat and
processed food consumption [48]. Having greater food
access and options therefore does not always equate to
better nutrition which may have regional implications for
population based dietary interventions. The participants
in this study did not consider cost or sourcing produce
to be a barrier, instead highlighting that recipe ideas or
methods to incorporate certain food groups would be of
great practical benefit.

Another emergent theme were the challenges relat-
ing to changing physical activity behaviours. First, three
households commented that it was very challenging to
motivate the person with cognitive impairment to exer-
cise. Interestingly, on further exploration, these individ-
uals were very physically active when younger, involved
regularly in team sports and took organisational roles
within clubs. It has been previously reported that per-
sons with dementia are more likely to abandon recrea-
tional and physical activities spaces [49]. Participation
in physical activity, particularly group based activities
has been shown to be of benefit for cognition [50, 51]
but based on our interviews, physical activity interven-
tions need to account for difficulties with focus and
attention and not deviate greatly from routine. Many
households also expressed that physical injury and risk
of falls would be a concern with this type of interven-
tion. Future trials should ensure that physical activity
goals are easily incorporated into daily routine, with
regular reminders that are achievable for all house-
hold members. The incentive for physical activity for
most of our interviewees was stress relief and change of
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environment. Previous individual level trials of physical
activity in older persons demonstrated that a targeted
custom physical activity intervention was effective in
reducing major mobility disability [52] and therefore it
is worth investigating if there is benefit for those with
cognitive impairment and their households to offset
significant functional decline.

A further theme which emerged was that digital inter-
ventions were appealing to all households. Very few
described challenges with internet access or sensory
issues which would adversely impact engagement with
online applications. For one individual, this study was
the first time he had participated and engaged in a video-
based call and found it very user friendly. He stated it
had increased his confidence in participating in a future
trial incorporating digital technology. Another household
promoted the use of virtual trial visits as they were based
rurally and attending in person would be time consum-
ing and stressful. Involving patients with dementia in
designing and adapting of online interventions is cru-
cial to ensure engagement and acceptability [53]. Given
the recent surge in information communication technol-
ogy, piloting new applications is essential, however, our
interviews suggested that many participants were already
empowered to use technology, frequently using messag-
ing services and video calling to maintain communica-
tion among family members outside of the home. Most
had greatest comfort with smartphones and tablets and
noted little need for computer or laptop-based activ-
ity which should be considered when choosing a digital
application host.

An important theme which emerged was the need
for regular support and reminders for any household
participating in a lifestyle intervention trial. Most con-
cern around participation was due to uncertainty about
how and when to incorporate changes. Many felt that
reminders or messages about small adaptations on a
regular basis would be achievable rather than a single
educational seminar at the beginning of the trial. There
was a sense among participants that personalising the
interventions would allow change to be sustainable
and that would allow for better support within house-
holds. The use of smart technology to encourage health
behaviour change has not been found to be superior to
traditional methods following acute myocardial infarc-
tion and stroke [54, 55], however, our findings sug-
gest it may have a beneficial role for the cognitively
impaired population and their households in allowing a
trial intervention to be more feasible.

Given the estimated contribution of lifestyle behav-
iours to the risk and progression of dementia, and the
impact this condition has on household structures, a
logical approach would be to target the household as
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the unit for intervention. Families shape health at an
individual level by not only influencing wellbeing at
a genetic level, but at an environmental level [56, 57],
with members often demonstrating shared behaviours
including diet, physical activity and smoking. Despite
this, there have been limited studies with households
and families as the target unit of randomisation, with
most household-level trials in the literature focus-
ing on investigating behavioural change environments
for children [12, 58, 59]. By intervening at household
level, it is hypothesised that lifestyle adaptations will
be better sustained by changing the overall routine and
habitual patterns of families. Although adults influ-
ence health behaviours of children, there is uncertainty
if this would be reflected in other household types, in
particular those who are older and may no longer have
children living with them.

Observational studies have demonstrated where tar-
geted health interventions (e.g. diet) for cardiovascular
risk have been implemented, spouses of participants, who
were not themselves enrolled in the study, changed their
lifestyle behaviour, suggesting indirect benefits to house-
hold members when such interventions are employed
by one person [60, 61]. Another population based study
demonstrated family status had significant influence over
self-reported physical and mental health, with worse out-
comes among families who were older, had lower income
and lacked availability to insurance [62]. Further inves-
tigation is needed to determine the feasibility and effec-
tiveness of lifestyle interventions targeting households
with an older age range, where at least one individual has
cognitive impairment.

One inherent challenge is the practicality of household
recruitment. Our pilot study noted difficulty in recruit-
ing households, as many memory clinic attendees were
living independently with family nearby. Definition of a
household is of great consideration in trial design and is
impacted by local, societal, and cultural factors. A house-
hold is traditionally defined as several persons who live
in the same dwelling. Consideration should be given to
the inclusion of groups of individuals who share the same
meals, grocery provision and have physical contact on
a consistent and regular basis, most likely living in very
close proximity as meeting the definition of a household.
Recruitment in certain countries or rural environments
may be limited by only including the traditional defini-
tion of a household. Further feedback from individuals
with cognitive impairment and their caregivers should be
used to inform the structure of an eligible household.

Strengths and limitations
The main strength of this study is the novel use of semi-
structured interviews to explore perspectives of all
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household members on lifestyle intervention trials. Given
the lack of trials randomising at a household level, this
study provides in-depth insight into the beliefs, prefer-
ences, and deterrents of potential participants. Using
small semi-structured interviews, rather than larger focus
groups, allowed for the person with cognitive impairment
and their household members to voice their opinions
comfortably and freely. Although other methodologi-
cal approaches such as surveys provide more structured
data, this approach allowed subjects to express a deeper
thought process around topics and give commentary on
aspects that were of most importance to them.

An additional advantage of conducting the interviews
over a web-based video platform was twofold. First, par-
ticipants were able to have the interviews take place from
the comfort of their own home, allowing a relaxed atmos-
phere and greater open discussion around the relevant
topics. Second, this was a method to practically explore
digital literacy, ease, and comfort of using online applica-
tions among our memory clinic attendees which is rele-
vant for any future clinical trial incorporating technology.

Another strength to this study was the variation in
household relationships, with participation from children
as well as spouses. This gave additional insights and dif-
ferent perspectives of household members on lifestyle
behaviours among different generations, however, we
found that diet and physical activity behaviours were
similar despite age gaps.

A limitation to this study was identifying suitable par-
ticipants. Many of our memory clinic attendees live inde-
pendently supported by family members who do not live
within the same household structure. Consideration, in
future trials, should be given to the definition of a house-
hold; as within West of Ireland populations, many family
members live in very close proximity and meals are often
shared with regular visits throughout the day, although
families may not be living under the same roof. In addi-
tion, due to the small sample size, the participants may
not be truly representative of our region, however, effort
was made to ensure there was a geographical spread
ensuring urban and rural differences could be captured.

In addition, a limitation to this study is that we did not
explore all lifestyle interventions for the delay of cogni-
tive decline including smoking cessation and reduction
in alcohol consumption. The rationale for this was that
there is a stronger evidence base for the modification of
these lifestyle habits [63, 64] compared to sleep, diet and
physical activity which are similar in complexity to meas-
ure and to determine optimal dose and require further
evaluation in clinical trials.

A further limitation to the study was that we did not
show sample digital applications that a trial could use to
affect change in diet and physical activity e.g. use of Fitbit
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tracking application or the Second Nature Programme
digital application [65]. An area for future patient and
public involvement would be to hold focus groups to
discuss and explore appropriate, feasible and acceptable
online applications for use by all household participants
to inform a trial protocol.

Conclusions

This limited study identified that sleep, diet and physical
activity are justifiable targets for intervention at household
level for those affected by cognitive impairment. In addi-
tion, there may be cumulative benefits to targeting more
than one lifestyle activity in need of intervention further
adding to the potential of this type of trial methodology.
Barriers to this centre around acceptability of digital inter-
vention, concern around risk of injury and perceptions of
sleep behaviour among different household members. Fur-
ther study with a larger sample of households is needed to
explore these findings further, to inform future trial proto-
cols and to maximise study feasibility.

Abbreviations
RCT: Randomised Controlled Trial; SSI: Semi-structured interview.

Acknowledgements
We are grateful to all households who participated in this study.

Authors’ contributions

MMC and CEMcC were responsible for data acquisition, interviews and data analy-
sis. MMC was responsible for drafting the manuscript. All authors were involved in
conception and design of the study and the final approval of the manuscript.

Funding
None.

Availability of data and materials

Relevant extracted data are included within the main body of the manuscript
and the tables. Recorded interview transcripts are securely maintained with
the authors of the study.

Declarations

Ethics approval and consent to participate

Ethical approval for this study was granted by the research ethics committees
at University Hospital Galway (UHG) and was conducted in accordance with
the ethical principles as set out by the World Medical Association Declaration
of Helsinki. Informed consent was obtained for all study participants.

Consent for publication

Informed consent was obtained for all study participants. All participants pro-
vided verbal consent for publication at time of interview. This was recorded.
All participants were informed that the contents of the interview would be
kept confidential, and no individual participant or household would be identi-
fied in any future communication or publication.

Competing interests
The authors declare that they have no competing interests.

Author details

"HRB-Clinical Research Facility, National University of Ireland Galway, Galway H91YR71,
Ireland. 2University Hospital Galway, Newcastle Road, Galway, Ireland. > School

of Rehabilitation Science, McMaster University, Hamilton, Canada.

Page 11 of 12

Received: 8 September 2021 Accepted: 28 February 2022
Published online: 13 April 2022

References

1. Organization WH. Global action plan on the public health response to
dementia 2017-2025.2017.

2. PierseT, Shea EO, Carney P. Estimates of the prevalence, incidence and
severity of dementia in Ireland. Ir J Psychol Med. 2019;36(2):129-37.

3. Pierce M, Cahill S, O'Shea E. Planning services for people with dementia in
Ireland: prevalence and future projections of dementia. Ir J Psychol Med.
2013;30(1):13-20.

4. Pierce M, Cahill S, O'Shea E. Prevalence and projections of dementia in Ire-
land. Report prepared for Genio Ltd; 2011. Available at: https.//www.genio.
ie/system/files/publications/Dementia_Prevalence_2011_2046.pdf.

5. Livingston G, Huntley J, Sommerlad A, Ames D, Ballard C, Banerjee S, et al.
Dementia prevention, intervention, and care: 2020 report of the lancet
commission. Lancet. 2020;396(10248):413-46.

6.  Bubu OM, Brannick M, Mortimer J, Umasabor-Bubu O, Sebastido YV, Wen
Y, et al. Sleep, Cognitive impairment, and Alzheimer’s disease: A System-
atic Review and Meta-Analysis. Sleep. 2017;40(1):zsw032. https://doi.org/
10.1093/sleep/zsw032 cited 2021 Apr 21.

7. Kyle SD, Hurry MED, Emsley R, Marsden A, Omlin X, Juss A, et al. The
effects of digital cognitive behavioral therapy for insomnia on cognitive
function: a randomized controlled trial. Sleep. 2020;43:zsaa034. https://
doi.org/10.1093/sleep/zsaa034 [cited 2021 Mar 27].

8. van Charante EP, Richard E, Eurelings LS, van Dalen J-W, Ligthart SA, van
Bussel EF, et al. Effectiveness of a 6-year multidomain vascular care inter-
vention to prevent dementia (preDIVA): a cluster-randomised controlled
trial. Lancet. 2016;388(10046):797-805.

9. Andrieu S, Guyonnet S, Coley N, Cantet C, Bonnefoy M, Bordes S, et al.
Effect of long-term omega 3 polyunsaturated fatty acid supplementa-
tion with or without multidomain intervention on cognitive function in
elderly adults with memory complaints (MAPT): a randomised, placebo-
controlled trial. Lancet Neurol. 2017;16(5):377-89.

10. Richard E, Moll van Charante EP, Hoevenaar-Blom MP, Coley N, Barbera
M, van der Groep A, et al. Healthy ageing through internet counselling in
the elderly (HATICE): a multinational, randomised controlled trial. Lancet
digit. Health. 2019;1(8).e424-34.

11. NganduT, Lehtisalo J, Solomon A, Levélahti E, Ahtiluoto S, Antikainen
R, et al. A 2 year multidomain intervention of diet, exercise, cognitive
training, and vascular risk monitoring versus control to prevent cognitive
decline in at-risk elderly people (FINGER): a randomised controlled trial.
Lancet. 2015;385(9984):2255-63.

12. Sherwood NE, Levy RL, Langer SL, Senso MM, Crain AL, Hayes MG, et al.
Healthy homes/healthy kids: A randomized trial of a pediatric primary
care-based obesity prevention intervention for at-risk 5-10year olds.
Contemp ClinTrials. 2013;36(1):228-43.

13. Anand SS, Davis AD, Ahmed R, Jacobs R, Xie C, Hill A, et al. A family-based
intervention to promote healthy lifestyles in an Aboriginal community in
Canada. Can J Public Health. 2007;98(6):447-52.

14. Anna-Eva P, de Lange J, Scherder E, Twisk J, Pot AM. The effects of a mul-
ticomponent dyadic intervention with physical exercise on the cognitive
functioning of people with dementia: a randomized controlled trial. J
Aging Phys Act. 2017;25(4):539-52.

15. Fernandez-Barres S, Garcia-Barco M, Basora J, Martinez T, Pedret R, Arija
V. The efficacy of a nutrition education intervention to prevent risk of
malnutrition for dependent elderly patients receiving home care: a
randomized controlled trial. Int J Nurs Stud. 2017;70:131-41.

16. Salva A, Andrieu S, Fernandez E, Schiffrin E, Moulin J, Decarli B, et al. Health
and nutrition promotion program for patients with dementia (NutriAl2):
cluster randomized trial. J Nutr Health Aging. 2011;15(10):822-30.

17. Kivipelto M, Mangialasche F, Snyder HM, Allegri R, Andrieu S, Arai H, et al.
World-wide FINGERS network: a global approach to risk reduction and
prevention of dementia. Alzheimers Dement. 2020;16(7):1078-94.

18. Schulz R, Beach SR. Caregiving as a risk factor for mortality: the caregiver
health effects study. JAMA. 1999;282(23):2215-9.

19. Kiecolt-Glaser JK, Dura JR, Speicher CE, Trask OJ, Glaser R. Spousal caregiv-
ers of dementia victims: longitudinal changes in immunity and health.
Psychosom Med. 1991;53(4):345-62.


https://www.genio.ie/system/files/publications/Dementia_Prevalence_2011_2046.pdf
https://www.genio.ie/system/files/publications/Dementia_Prevalence_2011_2046.pdf
https://doi.org/10.1093/sleep/zsw032
https://doi.org/10.1093/sleep/zsw032
https://doi.org/10.1093/sleep/zsaa034
https://doi.org/10.1093/sleep/zsaa034

Costello et al. BMC Geriatrics

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33

34.

35.

36.

37.

38.

39.

40.

41.

42.

(2022) 22:322

Anderson E, Cochrane A, Golding J, Nowicki S. Locus of control as a modifi-
able risk factor for cognitive function in midlife. Aging. 2018;10(7):1542-55.
Vaismoradi M, Turunen H, Bondas T. Content analysis and thematic
analysis: implications for conducting a qualitative descriptive study. Nurs
Health Sci. 2013;15(3):398-405.

Vasileiou K, Barnett J, Thorpe S, Young T. Characterising and justifying
sample size sufficiency in interview-based studies: systematic analysis of
qualitative health research over a 15-year period. BMC Med Res Meth-
odol. 2018;18:148.

Green J, Thorogood N. Qualitative Methods for Health Research. Sage
Publications; 2004. p. 131-4.

Espie CA, Kyle SD, Williams C, Ong JC, Douglas NJ, Hames P, et al. A rand-
omized, placebo-controlled trial of online cognitive behavioral therapy
for chronic insomnia disorder delivered via an automated media-rich
web application. Sleep. 2012;35(6):769-81.

Browne D, McGuinness B, Woodside JV, McKay GJ. Vitamin E and Alzheimer’s
disease: what do we know so far? Clin Interv Aging. 2019;14:1303-17.

Tabet N, Birks J, Grimley EJ. Vitamin E for Alzheimer’s disease. Cochrane
Database Syst Rev. 2000;4(4):CD002854.

McCleery J, Abraham RP, Denton DA, Rutjes AW, Chong L-Y, Al-Assaf AS, et al.
Vitamin and mineral supplementation for preventing dementia or delaying
cognitive decline in people with mild cognitive impairment. Cochrane Data-
base Syst Rev. 2018,(11) Available from: https.//www.cochranelibrary.com/
cdsr/doi/10.1002/14651858.CD011905.pub2/full [cited 2021 Sep 28].
Tangvik RJ, Bruvik FK, Drageset J, Kyte K, Hunskar I. Effects of oral nutrition
supplements in persons with dementia: A systematic review. Geriatr Nurs
NYN.2021;42(1):117-23.

Soininen H, Solomon A, Visser PJ, Hendrix SB, Blennow K, Kivipelto M, et al.
36-month LipiDiDiet multinutrient clinical trial in prodromal Alzheimer’s
disease. Alzheimers Dement. 2021;17(1):29-40.

Radd-Vagenas S, Duffy SL, Naismith SL, Brew BJ, Flood VI, Fiatarone
Singh MA. Effect of the Mediterranean diet on cognition and brain
morphology and function: a systematic review of randomized controlled
trials. Am J Clin Nutr. 2018;107(3):389-404.

Lourida I, Soni M, Thompson-Coon J, Purandare N, Lang IA, Ukoumunne
OC, et al. Mediterranean diet, cognitive function, and dementia: a system-
atic review. Epidemiology. 2013;24:479-89.

Gaudi S, Young LM, Arnoldy L, Lassemillante A-C, Scholey A, Pipingas A.
Dietary patterns in middle age: Effects on concurrent neurocognition
and risk of age related cognitive decline. Nutr Rev. 2021;nuab047. https://
doi.org/10.1093/nutrit/nuab047.

Buckinx F, Aubertin-Leheudre M. Nutrition to prevent or treat cognitive
impairment in older adults: A GRADE recommendation. J Prev Alzheimers
Dis. 2021;8(1):110-6.

Erickson K1, Hillman C, Stillman CM, Ballard RM, Bloodgood B, Conroy DE, et al.
Physical activity, cognition, and brain outcomes: A Review of the 2018 physi-
cal activity guidelines. Med Sci Sports Exerc. 2019 Jun;51(6):1242-51.
Angevaren M, Aufdemkampe G, Verhaar HJJ, Aleman A, Vanhees L. Physi-
cal activity and enhanced fitness to improve cognitive function in older
people without known cognitive impairment. Cochrane Database Syst
Rev. 2008;(2) Available from: https://www.cochranelibrary.com/cdsr/doi/
10.1002/14651858.CD005381.pub2/full [cited 2021 Apr 21].

Colcombe S, Kramer AF. Fitness effects on the cognitive function of older
adults: A Meta-analytic study. Psychol Sci. 2003;14(2):125-30.

Heyn P, Abreu BC, Ottenbacher KJ. The effects of exercise training on
elderly persons with cognitive impairment and dementia: A meta-analy-
sis. Arch Phys Med Rehabil. 2004;85(10):1694-704.

Smith PJ, Blumenthal JA, Hoffman BM, Cooper H, Strauman TA, Welsh-
Bohmer K, et al. Aerobic exercise and neurocognitive performance: a
Meta-analytic Review of randomized controlled trials. Psychosom Med.
2010;72(3):239-52.

Liu L, Dong H, Jin X, Brooke-Wavell K. Tackling Dementia: A System-

atic Review of Interventions Based on Physical Activity. J Geriatr Phys
Ther. 2001;00(0):1-31. https://doi.org/10.1519/jpt.0000000000000332.
Yaffe K, Falvey CM, Hoang T. Connections between sleep and cognition in
older adults. Lancet Neurol. 2014;13(10):1017-28.

Leng, Yaffe K. Sleep duration and cognitive aging—beyond a U-shaped
association. JAMA Netw Open. 2020;3(9):e2014008.

Scullin MK, Bliwise DL. Sleep, cognition, and normal aging: integrating

a half century of multidisciplinary research. Perspect Psychol Sci J Assoc
Psychol Sci. 2015;10(1):97-137.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Page 12 of 12

Yun C-H, Lee H-Y, Lee SK, Kim H, Seo HS, Bang S, et al. Amyloid burden in
obstructive sleep apnea. J Alzheimers Dis. 2017;59(1):21-9.

Wu'L, Sun D, Tan Y. A systematic review and dose-response meta-analysis
of sleep duration and the occurrence of cognitive disorders. Sleep Breath.
2018;22(3):805-14.

McCurry SM, Logsdon RG, Teri L, Vitiello MV. Sleep disturbances in
caregivers of persons with dementia: contributing factors and treatment
implications. Sleep Med Rev. 2007;11(2):143-53.

Agaronov A, Ash T, Sepulveda M, Taveras EM, Davison KK. Inclusion of
Sleep promotion in family-based interventions to prevent childhood
obesity. Child Obes. 2018;14(8):485-500.

Fieldhouse P. Food and nutrition: customs and culture. Springer; 2013.
Drewnowski A, Popkin BM. The nutrition transition: new trends in the
global diet. Nutr Rev. 1997;55(2):31-43.

Chaudhury H, Mahal T, Seetharaman K, Nygaard HB. Community par-
ticipation in activities and places among older adults with and without
dementia. Dementia. 2021;20(4):1213-33.

Tsuji T, Kanamori S, Miyaguni T, Hanaztato M, Kondo K. Community-level
sports group participation and the risk of cognitive impairment. Med Sci
Sports Exerc. 2019;51(11):2217-23.

Fabrigoule C, Letenneur L, Dartigues JF, Zarrouk M, Commenges D,
Barberger-Gateau P. Social and leisure activities and risk of dementia: A
prospective longitudinal study. J Am Geriatr Soc. 1995;43(5):485-90.
Pahor M, Guralnik JM, Ambrosius WT, Blair S, Bonds DE, Church TS, et al.
Effect of structured physical activity on prevention of major mobility
disability in older adults: the LIFE study randomized clinical trial. JAMA.
2014;311(23):2387-96.

O'Connor S, Bouamrane M-M, O'Donnell CA, Mair FS. Barriers to co-
designing Mobile technology with persons with dementia and their
Carers. In: Nursing Informatics; 2016. p. 1028-9.

Emmerson KB, Harding KE, Taylor NF. Home exercise programmes sup-
ported by video and automated reminders compared with standard
paper-based home exercise programmes in patients with stroke: a
randomized controlled trial. Clin Rehabil. 2017;31(8):1068-77.

Volpp KG, Troxel AB, Mehta SJ, Norton L, Zhu J, Lim R, et al. Effect of elec-
tronic reminders, financial incentives, and social support on outcomes
after myocardial infarction: the HeartStrong randomized clinical trial.
JAMA Intern Med. 2017;177(8):1093-101.

Medalie JH, Cole-Kelly K. The clinical importance of defining family. Am
Fam Physician. 2002;65(7):1277-9.

Turk DC, Kerns RD. Health, iliness, and families: a life-span perspective.
Fam Process. New York: Wiley. 1985;24(4):602-3.

Nader PR, Sallis JF, Patterson TL, Abramson IS, Rupp JW, Senn KL, et al. A
family approach to cardiovascular risk reduction: results from the San
Diego family health project. Health Educ Q. 1989;16(2):229-44.

Marsh S, Taylor R, Galland B, Gerritsen S, Parag V, Maddison R. Results

of the 3 pillars study (3PS), a relationship-based programme targeting
parent-child interactions, healthy lifestyle behaviours, and the home
environment in parents of preschool-aged children: A pilot randomised
controlled trial. PLoS One. 2020;15(9):e0238977.

Shattuck AL, White E, Kristal AR. How women's adopted low-fat diets
affect their husbands. Am J Public Health. 1992;82(9):1244-50.

Sexton M, Bross D, Hebel JR, Schumann BC, Gerace TA, Lasser N, et al.
Risk-factor changes in wives with husbands at high risk of coronary heart
disease (CHD): the spin-off effect. J Behav Med. 1987;10(3):251-61.
Ferrer RL, Palmer R, Burge S. The family contribution to health status: a
population-level estimate. Ann Fam Med. 2005;3(2):102-8.

Choi D, Choi S, Park SM. Effect of smoking cessation on the risk of demen-
tia: a longitudinal study. Ann Clin Trans| Neurol. 2018;5(10):1192-9.
llomaki J, Jokanovic N, Tan CK, E, Lonnroos E. Alcohol consumption,
dementia and cognitive decline: an overview of systematic reviews. Curr
Clin Pharmacol. 2015;10(3):204-12.

The Second Nature Weight Loss Programme | Used by the NHS. Available
from: https://www.secondnature.io, https://www.secondnature.io. [cited
2021 Sep 30]

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


http://dx.doi.org/10.1002/14651858.CD011905.pub2/full
http://dx.doi.org/10.1002/14651858.CD011905.pub2/full
https://doi.org/10.1093/nutrit/nuab047
https://doi.org/10.1093/nutrit/nuab047
http://dx.doi.org/10.1002/14651858.CD005381.pub2/full
http://dx.doi.org/10.1002/14651858.CD005381.pub2/full
https://doi.org/10.1519/jpt.0000000000000332
https://www.secondnature.io
https://www.secondnature.io

	Are clinical trials randomising households to lifestyle interventions to delay cognitive decline feasible? A pilot study to determine the beliefs, preferences, and deterrents for households impacted by dementia based on semi-structured interviews
	Abstract 
	Introduction: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Study aim
	Methods
	Design
	Ethical approval
	Participants
	Sample size
	Data collection
	Data analysis
	Reflexivity

	Results
	Demographicshousehold characteristics
	Responses to interview topics
	General attitudes to sleep, diet, physical activity and cognition
	Barriers & challenges to individualhousehold in changing lifestyle factors
	Self-efficacy and feasibility in changing lifestyle factors
	Willingness to participate in trials exploring lifestyle factors as a household


	Discussion
	Strengths and limitations

	Conclusions
	Acknowledgements
	References


