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Conclusion

The present study found a positive association between FDCs and emotional well-being, reflected by
higher emotional well-being across a variety of activities and factors when compared to regular day
care services. This is potentially a reflection of the positive influences of the farm setting, and the
activities and service providers at FDCs. Across both settings, social interaction was positively
associated with mood. The same was true for the activities quiz, music and spiritual activities and
exercise and dancing, all of which could be considered social activities. This highlights the
importance of the social aspect of the day care services and future research should investigate how

one can facilitate good social interactions at day care services.
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Quality of life in people with dementia attending farm-based dementia day

care — A comparative, longitudinal study

Finnanger Garshol B, Pedersen |, Eriksen S, de Bruin S, Rokstad AM, Patil GG.

Abstract

Background and objective: The adherent symptoms of dementia can profoundly affect the
quality of life of people with dementia. Day care services for people with dementia have
been suggested as settings with the potential to improve quality of life. We aimed to
explore the association between farm-based dementia day care and quality of life, and the

individual and contextual factors associated with quality of life.

Research design and method: A longitudinal study including pairs of attendees and next-of-
kin from farm-based dementia care (n=45) and regular dementia day care (n=100) in
Norway. Participants completed standardized measures for quality of life, wellbeing and
other relevant outcomes at different time points over one year. We used linear regression
and linear mixed models to analyses the relationships between these and the two types of

day care.

Results: We found a larger, but not clinically significant, decrease in quality of life after 12
months among participants of farm-based dementia day care compared to those at regular
day care. Both groups had high self-reported quality of life, which stayed high across the 12
months. Further analyses suggested that changes in the social domain of quality of life was
the main contributor to the difference between the two groups. Additionally, in with-in
group analyses we found that the service-related factors, time spent outdoors at the service
and number of participants at the service, were associated with quality of life for the

participants at farm-based day care.

Discussion and implications: There are seemingly no clear difference in the association
between type of day care and quality of life. Time spent outdoors and number of
participants at the service were positively associated with quality of life among those
attending farm-based dementia care suggesting that the influence of these factors should

be further explored.



Introduction

A common complication in dementia is the occurrence of neuropsychiatric symptoms (Lyketsos et
al., 2002; Savva et al., 2009), which profoundly affect the quality of life(QOL) of people with
dementia (World Health Organization, 2012). Internationally (Merkuri et al., 2017; World Health
Organization, 2012) there has been an increased focus on ensuring QOL for people with dementia
and QOL has also been noted as an important outcome measure in dementia care research (Moniz-

Cook et al., 2008).

QOL is defined by the WHO as “an individual’s perception of their position in life in the context of
the culture and value systems in which they live and in relation to their goals, standards and
concerns” (WHOQOL Group, 1995). QOL is considered a complex concept (Haraldstad et al., 2019),
and there is no current consensus on the meaning of QOL for people with dementia (O'Rourke,
Fraser, & Duggleby, 2015). One attempt at describing QOL for people with dementia is Lawton
(1983, 1997), who argued that QOL for older people is composed of the domains: behavioural
competence, perceived QOL, psychological well-being and the objective environment. Another way
of describing QOL is as emotional wellbeing, as positive affect and enjoyment of activities (Albert et

al., 1996).

Concurrently with the discussion of what constitutes QOL for people with dementia, researchers
have investigated which factors influence QOL and what interventions can impact QOL. In a review
Martyr et al. (2018) found that factors related to relationships, social engagement and functional
abilities were associated with higher QOL, while factors associated with poor physical and mental
health, for example depression, and poor carer well-being were associated with lower QOL. Another
recent review came to similar conclusions (Holopainen, Siltanen, Pohjanvuori, Makisalo-Ropponen,
& Okkonen, 2019). They also found that activation of people with dementia, group-based physical
activity, music, social support and interaction with animals were interventions associated with

improved QOL (Holopainen et al., 2019).

One potential way of providing such activities for people with dementia is day care services. In the
Norwegian context, day care services are considered settings where the participants can do
meaningful activities, and experience coping and wellbeing (Ministry of Health and Care Services,

2015). Day care services for people with dementia in Norway are generally located at already



existing institutions in the municipalities, e.g. long-term care facilities, (Gjgra, Eek, & Kirkevold,
2015). In this paper, these are referred to as regular day care services for people with dementia. The
Dementia Plan 2020 highlights the need for diversifying day care services for people with dementia
and notes farm-based dementia day care services (FDCs) as an innovative service for people with
dementia. In Norway, FDCs are organized similarly to regular day care services, but use the farm
setting and farm resources as an integrated part of the service (lbsen, Eriksen, & Patil, 2018). Farms
are also being used as a care setting for people with dementia elsewhere in Europe, such as in the
Netherlands, and in the US and Japan (Buist, Verbeek, de Boer, & de Bruin, 2018). Sempik, Hine, and
Wilcox (2010) defines care farming as the use of commercial farms and agricultural landscapes as a
base for promoting mental and physical health, through normal farm activities, for example
horticulture, animal husbandry and harvesting crops. Studies investigating farms as a care setting for
people with dementia have found that they provide contact with nature and animals (Sudmann &
Bgrsheim, 2017), stimulate social participation (de Boer, Hamers, Zwakhalen, Tan, Beerens, et al.,
2017; de Bruin et al., 2015), dietary intake (de Bruin et al., 2010), and physical activity (de Boer,
Hamers, Zwakhalen, Tan, Beerens, et al., 2017; de Bruin et al., 2009; Garshol et al., Submitted).
Several of these factors have been noted to improve QOL in people with dementia in general

(Holopainen et al., 2019).

Studies have investigated the effects of day care services on QOL for people with dementia. A review
(Reinar, Fure, Kirkehei, Dahm, & Landmark, 2011) did not find sufficient evidence to for an effect on
QOL, nor did they find evidence for an effect on physical activity. The review did find some evidence
signifying that attending such services could potentially lead to lower incidence of behavioural
problems, less use of psychiatric medication and less burden for carers. Studies have found that
people with dementia attending day care services have higher QOL than people with dementia living
in nursing homes (Olsen et al., 2016) and home-dwelling people with dementia who did not attend
any services (Rokstad et al., 2017). Additionally, participants at nature-based day care services for
people with dementia indicated that attendance positively influenced their wellbeing (de Bruin,
Buist, Hassink, & Vaandrager, 2019). For farm-based services, one study found that participants at
FDCs showed more positive mood while at the service than participants at regular day care
(Ellingsen-Dalskau et al., submitted). Another study investigated QOL in farm-based nursing homes
for people with dementia and found that they scored higher on QOL than those living in traditional
nursing homes (de Boer, Hamers, Zwakhalen, Tan, & Verbeek, 2017). Lastly, one study found an
association between time spent outdoors and higher QOL among those attending FDCs, but it also

noted the need for longitudinal studies to further investigate which factors are associated with QOL



(Ibsen, Kirkevold, Patil, & Eriksen, 2019). Overall there is little research on day care services and their

impact on QOL, and even less on the impact of FDCs on QOL.

Based on the available research on factors affecting QOL and on the farm as a care setting, we
assume a positive association between QOL and attending FDCs. The present study therefore aims to
investigate this potential association by comparing QOL over time for attendees of FDCs with
attendees of regular day care. Additionally, the study will look at QOL over time within the FDC-

group and which individual and contextual factors are associated with it.

Materials and methods
Design

The present study is an observational study conducted between 2017-2019. It is based on
longitudinal data collected from participants of FDCs over a one-year period as a part of the Farm-
based Dementia Care-project (FDC-project) (Eriksen et al., 2019). We also included comparable data
from participants attending regular day care from the Effects and Costs of a Day Care Centre
Program Designed for People with Dementia-A 24 Month Controlled Study (ECOD) (Rokstad et al.,
2014). We availed ourselves of ECOD-data as these were readily available, from a similar group and

used similar measures.

Participants and recruitment

In the FDC-project we invited municipalities with FDCs and the FDCs themselves to participate in the
project. If both consented to participate, either the service providers or a representative from the
municipality approached potential participants. The inclusion criteria were: attended FDCs for at
least three weeks prior to inclusion, able to express themselves verbally and have the cognitive
capacity to participate, lived with next of kin or saw them at least once a week, and had a next-of-kin
(18 years or older) who were willing to participate and saw the person with dementia at least once
per week (Eriksen et al., 2019). If these participants then consented to be contacted, the project
researchers would schedule the first round of interviews/data collection. The recruitment period
lasted from early 2017 to early 2018, while the data collection period lasted from early 2017 to early
2019. 94 dyads of people with dementia and next-of-kin were included at start-up, of these 45 dyads

remained when data collection was completed.



In ECOD, participants were recruited through invited day care centres. The inclusion criteria were: 65
years or older, had an existing dementia diagnosis, a mini-mental state examination (MMSE) score
equal to or more than 15, had the capacity to give informed consent, attended a day care centre at
least twice a week, not attended a day care centre for more than one year, and had a carer willing to
participate and who saw the person with dementia at least once a week (Rokstad et al., 2014). The
recruitment period lasted from late 2013 to mid-2015, and data collection from late 2013 to mid-
2017. 183 dyads were recruited (Rokstad et al., 2017), of which 100 were still in the project at 12

months.

Data collection

In the FDC-project we conducted data collection at “baseline”, after 6 months and after 12 months.
In ECOD data collection took place at “baseline”, after 12 months and after 24 months. In the
comparison between service types, data from baseline and 12 months from the two projects are
included. In both projects, researchers and research assistants collected the data. All data collectors
attended a training day on the use of the different measures before data collection began. Data
collection was conducted as interviews with the dyads using standardized assessment forms. The
interviews usually took place in the home of the person with dementia and lasted approximately one
hour, with one researcher interviewing the person with dementia, and the other interviewing next-

of-kin. In addition, next-of-kin also filled out some of the forms by themselves.

Measures

Both projects collected demographic information such as age, gender, education level, previous
illness, living situation etc. Further, they included several standardized measures to gather data on
variables of interest, both to include as potential confounders and as factors that could be
associated with QOL. We based the inclusion of these in the present paper on the available literature

on QOL.

QoL



We used QOL in Alzheimer’s Disease (QoL-AD) to measure QOL in both the persons with dementia
and their next-of-kin (Logsdon, Gibbons, McCurry, & Teri, 1999). The domains proposed by Lawton
were used in the development of this measure (Logsdon et al., 1999; Logsdon, Gibbons, McCurry, &
Teri, 2002). For the persons with dementia we collected both self-reported and proxy-reported data.
The QoL-AD is a 13-item questionnaire where each item is rated from 1 to 4 (1 is “Poor”, 2 is “Fair”, 3
is “Good” and 4 is “Excellent”). The ratings on the different items are summed up in a score ranging
from 13 to 52 points (Logsdon et al., 1999). Cut-offs for the QoL-AD score have been suggested, with
a score of less than 33 being low QOL, 33 to 37 being moderate QOL and more than 37 being high
QOL (Conde-Sala et al., 2016). Additionally, several studies have used a change equal to or greater
than 3 points as clinically significant (Beerens et al., 2015; Clare et al., 2014; Conde-Sala et al., 2016;
Hoe et al., 2009; Selwood, Thorgrimsen, & Orrell, 2005). In order to further explore the aspects of
QoL-AD we elected to include subscales from Revell, Caskie, Willis, and Schaie (2009). These were
Physical QoL-AD (Physical health, Energy, Ability to do chores and Ability to do things for fun), Social
QoL-AD (Living situation, Family, Marriage, Friends, Money) and Psychological QoL-AD (Mood,

Memory, Self as a whole, Life as a whole).

Physical activity

To measure physical activity levels, we asked the average number of times the participants were
physically active in a week. Physical activity was defined as a period of activity with a duration of at

least 30 minutes where the participant had felt out of breath and/or increased body temperature.

Depressive symptoms

We used the Montgomery and Asberg Depression Rating Scale (MADRS) to measure depressive
symptoms. MADRS consists of 10 items, rated 1 to 6, resulting in a score of 0 to 60. A higher score

indicates more severe depressive symptoms (Montgomery & Asberg, 1979).

Neuropsychiatric symptoms

To measure neuropsychiatric symptoms among the participants we used the Neuropsychiatric
Inventory (NPI-Q). NPI-Q was rated based on interviews with next-of-kin. It consists of 12 items

which are rated as present or not present and further rated based on severity (1-3) giving a sum



between 0-36. Higher scores indicate a higher degree of neuropsychiatric symptoms (Kaufer et al.,

2000).

Medical comorbidity

We used the General Medical Health Rating (GMHR) to measure medical comorbidity. This is a rapid
global rating scale of medical comorbidity in people with dementia and is rated on a scale from 1 to

4, with 1 being “Poor” and 4 being “Excellent” (Lyketsos et al., 1999).

Degree of dementia

To measure degree of dementia we used the Clinical Dementia Rating (CDR). This is a 6-item scale,
each rated from 0 to 3, were 0 is no dementia, 0.5 is possible dementia, 1 is mild dementia, 2 is
moderate dementia and 3 is severe dementia (Hughes, Berg, Danziger, Coben, & Martin, 1982). The
ratings are then translated into an overall score, giving precedence to memory. This score is based
on the same 0 to 3 scale. Alternatively, the ratings can be summed up in a sum-of-boxes, ranging

from 0 to 18 (O’Bryant et al., 2008). This study uses the sum-of-boxes in the analyses.

We also gathered data based on additional measures for the group attending FDCs, which are
presented below. These were only available for the FDC-group and are therefore were not included

in the comparative analyses between FDC and ECOD.

Well-being

We used the World Health Organizations Well-being Index (WHO5) to measure well-being. It is a
short generic global rating scale that measures subjective wellbeing (Topp, Ostergaard, Sondergaard,
& Bech, 2015) and is considered to give an insight into people’s positive psychological health and
more specifically their positive affect (Nes, Barstad, & Hansen, 2018). It was included in the present
study to measure QOL from a different perspective than QoL-AD. The WHO5 consists of 5
items/statements, rated from 0-5, with O being “At no time” and 5 being “All the time”. The ratings
are summed up to give a score between 0-25. The score is multiplied by 4 to give a percentage scale
from 0 to 100. A change of 10% is considered a significant change (Topp et al., 2015). WHO-5 has not

been validated for use with people with dementia, but it has been validated for older people (Heun,



Burkart, Maier, & Bech, 1999), and it has been used previously in dementia-related research (Jha,

Jan, Gale, & Newman, 2013; Rippon et al., 2019).

Social support

To measure perceived social support, we used the Oslo Social Support Scale (0SS3). This scale
consists of three items. One item on how many people one feels one can rely on (given as number of
people); one item on how much concern people show (rated from none to a lot); one item on how
easy it is to get help from the neighbours (rated from very easy to very difficult) (Dalgard et al.,
2006). The responses are scored and gives a sum ranging from 3 to 14. 3-8 constitutes “poor
support”, 9-11 constitutes “moderate support, while 12-14 constitutes “strong support” (Bgen,
Dalgard, & Bjertness, 2012). OSS3 is not validated for people with dementia but has previously been

used in research with older people (Bgen et al., 2012).

Service-related variables

We also collected data related to FDC-participation, such as average time spent outdoors per week
at the FDC, hours at the FDC per week, number of participants each day and group size, and the
presence of animals. These were gathered for another study in FDC-project by Ibsen et al. (2018).
Average time spent outdoors and hours at the FDC per week were constructed using longitudinal
data on attendance from each participant and information from the farmers on average time spent
outdoors for the group at baseline. The other variables were based on information gathered from
farmers around baseline and assumed to be constant. Only one participant did not have access to

animals, and the variable was therefore not included in the analyses.

Other measures

Both the FDC-project and ECOD included measures for personal activity of daily living (PADL) and
instrumental activities of daily living (IADL) (Lawton & Brody, 1970), awareness of memory loss
(REED) (Reed, Jagust, & Coulter, 1993) and proxy-reported depression (Cornell Scale for Depression
in Dementia) (Alexopoulos, Abrams, Young, & Shamoian, 1988). None of these were included in the

final analyses and are therefore not described in length.



Statistical analysis

All imputation and statistical analyses in the present study were made using SPSS Statistics 25.0 (IBM
Corp, Armonk, NY, US). P-values < 0.05 were considered statistically significant. We assumed missing
values from the measures were missing at random and did the imputation at the item level. We
performed imputations only in cases were the respondent had answered at least 50% of the items in
the measurement in question. Imputed values were random numbers drawn from the observed
distribution in the dataset. The data from ECOD were imputed along the same guidelines and in a
similar fashion (Rokstad et al., 2017). We used descriptive statistics to describe the people attending
FDC and people attending regular day care. We used independent samples t-tests to investigate
potential differences between them. To further investigate the association between type of day care
and QOL over time at 12 months we used linear regression and controlled for baseline QOL. ANOVA
was used to see differences between the three time points for the group attending FDCs. Lastly, we
used linear mixed models to investigate factors associated with QOL among people attending FDCs.
Linear mixed models were chosen because of their ability to incorporate all three data collection
points. In both the linear regression analyses and the linear mixed models, we built several models.
These were founded on logical assumptions based on previous research and bivariate analyses of
QoL-AD and other variables in the dataset. Covariates were discarded from the models based on
whether they significantly contributed to the model, as measured by r (Field, 2013), for the linear
regression, and Akaike’s information criterion (AIC) (Fitzmaurice, Laird, & Ware, 2012), for the linear
mixed models. Significant covariates were not discarded. For bivariate correlation between
independent variables a recommended cut-off is 0.7 (Pallant, 2013), but due to limitations based on
the size of the data set, we also discarded some variables with moderately high correlation (more

than 0.5, but less than 0.7). Data is only shown for the final models.

Ethics

The FDC-project was approved by the Norwegian Centre for Research Data (No. 49,799) (Eriksen et
al., 2019), and ECOD was approved by the Regional Committee for Medical and Health Research
Ethics in South-East Norway and registered in Clinical Trials (NCT01943071) (Rokstad et al., 2014).
The inclusion of data from ECOD in the FDC-project was approved by the Regional Committee for
Medical and Health Research Ethics. All participants gave informed written consent and were

informed that they could at any time withdraw from the studies.



Table 1. Descriptives of participants attending FDCs and participants attending regular day care.

Variable Farm-based Dementia Regular day care p-value for
Care centers difference!

(n=45) (n=100)

Gender (%) 0.013

Women 17 (37,8%) 60 (60,0%)

Men 28 (62,2%) 40 (40,0%)

Age (SD) 74.73 (8.17) 81.47 (6.48) <0.001

Education level (%) 0.331

Primary school 17 (37,8%) 48 (48,0%)

High School 19 (42,2%) 30 (30,0%)

University College/University 9 (20,0%) 18 (18,0%)

Missing 0 (0,0%) 4 (4,0%)

Times active per week (SD) 3.20(2.86) 1.20(2.48) <0.001

Time (weeks) in service before 87.60 (81.31) 29.88 (21.17) <0.001

first interview (SD)

QoL-AD Self-reported 39.33 (4.26) 38.75 (5.25) 0.514
(baseline) — Sum (SD)

QoL-AD Self-reported (12 38.00 (5.59) 38.79 (5.17) 0.423
months) —Sum (SD)

QoL-AD Proxy-reported 35.77 (4.25) 33.57(5.23) 0.008
(baseline) — Sum (SD)

QoL-AD Proxy-reported (12 34.80 (5.07) 32.85(5.41) 0.045
months) — Sum (SD)

QoL-AD (12 months) Next-of- 40.35 (5.69) 41.45 (5.29) 0.269
kin —Sum

MADRS - Sum (SD) 3.29(3.52) 4.41 (5.86) 0.256
NPl —Sum (SD) 5.00 (4.47) 6.02 (4.82) 0.259
CDR—Sum (SD) 7.72 (3.40) 8.30(2.81) 0.292
GMHR - Sum (SD) 3.04 (0.71) 2.96 (0.71) 0.549

!p-values <0.05 were considered significant

QoL-AD: QOL in Alzheimer’s Disease, MADRS: Montgomery and Asberg Depression Rating Scale,
NPI: Neuropsychatric Inventory, CDR: Clinical Dementia Rating, GMHR: General Medical Health
Rating, SD: Standard deviation




Results

We present demographic variables for the FDC-group and the group attending regular day care in
Table 1, along with the results of the t-test for differences. There were only significant differences
for proxy-reported QoL-AD at baseline and 12 months, while no such difference was found for self-
reported QoL-AD. Additionally, there were no significant differences between the two groups at 12
months for education level, MADRS, NPI, CDR, GMHR and QoL-AD for next-of-kin. We found group
differences on age, gender, physical activity level and attendance time before enrolment in the

project.

Table 2: Linear regression for the association between type of day care service and self-reported
QoL-AD, adjusted for baseline QoL-AD

Variables QoL-AD Sum QoL-AD Physical QoL-AD Social QolL-AD
Psychological
B p- B p- B p- B p-
value? value? value! value?

Day Care Service -2.359 0.009 -0.338 0.454 -1.455 0.006 -0.616  0.089

Time in service -0.008 0.265 -0.004 0.248 0.001 0.897 -0.003 0.270
Gender -0.629 0.411  -0.082 0.742 -0.145 0.740 -0.281 0.368
Age 0.034 0.549  0.010 0.742 -0.002 0956 0.018 0.430
Education level 0.486 0339 0.364 0.161 -0.047 0.873 0.123  0.544

Times active in a 0.324 0.040 0.129 0.108 0.071 0.430 0.096 0.135
week

MADRS - Sum -0.348 0.000 -0.118 0.001 -0.114  0.004 -0.150 0.000
NPI—Sum -0.166 0.031 -0.051 0.189 -0.033 0452 -0.069 0.027
CDR —Sum -0.281 0.037 -0.134 0.050 -0.155  0.048 0.014 0.801
GMHR 1.398 0.017 0.953 0.001 -0.299  0.362 0.811 0.001

Qol-AD Baseline 0.357 0.000 0.337 0.000 0.423 0.000 0.170  0.058

p-values <0.05 were considered significant

QoL-AD: QOL in Alzheimer’s Disease, MADRS: Montgomery and Asberg Depression Rating Scale,
NPI: Neuropsychiatric Inventory, CDR: Clinical Dementia Rating, GMHR: General Medical Health
Rating.




Comparison of self-reported and proxy-reported QoL-AD between FDCs and regular day care

Due to the group differences, we conducted an adjusted linear regression for self-reported QoL-AD
at 12 months where we adjusted for QoL-AD at baseline (Table 2). This showed a significant
association between type of day care and QoL-AD at 12 months. Those attending regular day care
scored 2.36 points higher than those attending FDCs. We also conducted the same adjusted linear
regression on the three subscales for QoL-AD. There were no significant associations between type
of day care service and the score on the physical and psychological subscales. There was a
statistically significant difference between the groups on the social subscale where those attending

regular day care scored 1.46 points higher than those attending FDCs.

Table 3: Linear regression for the association between type of day care service and proxy-reported
QoL-AD, adjusted for baseline QoL-AD

Variables QoL-AD Sum QoL-AD Physical QoL-AD Social QolL-AD
Psychological
B p- B p- B p- B p-
value! value? value! value?

Day Care Service  -1.572 0.071  0.010 0.980 -1.055 0.023 -0.387 0.336

Time in service -0.001 0.833  0.002 0.457 -0.004 0.271 0.000 0.979

Gender 0.650 0.374 0.220 0.509 0.332 0.382  0.072 0.837
Age -0.066 0.223  -0.035 0.153 -0.040 0.166  0.001 0.957
Education level -0.838 0.083  -0.335 0.127 -0.353 0.158 -0.099 0.666

Times activeina  0.094 0.527 0.152 0.029 -0.066 0.389 0.048 0.490
week

MADRS - Sum -0.131 0.045  -0.064 0.026 -0.010 0.762 -0.081 0.013
NPI—Sum -0.277 0.002 -0.109 0.006 -0.093 0.037 -0.098 0.020
CDR —Sum -0.241 0.060 -0.131 0.032 -0.075 0.254 -0.67 0.276
GMHR 1.291 0.015 1.030 0.000 -0.021 0.938 0.353 0.162

QolL-AD Next-of- 0.167 0.013 -0.005 0.870 0.130 0.000 0.039 0.218
kin

QoL-AD Baseline  0.625 0.000 0.415 0.000 0.674 0.000 0.394 0.000

p-values <0.05 were considered significant

QoL-AD: QOL in Alzheimer’s Disease, MADRS: Montgomery and Asberg Depression Rating Scale,
NPI: Neuropsychiatric Inventory, CDR: Clinical Dementia Rating, GMHR: General Medical Health
Rating.




We also conducted an adjusted linear regression for proxy-reported QoL-AD at 12 months, adjusting
for baseline QoL-AD (Table 3), and found no statistically significant association with type of day care
service. Further, we found no statistically significant association between type of day care and the
physical and psychological subscales. However. we did find a statistically significant association for
the social subscale were the participants of regular day care scored 1.06 points higher than those

attending FDCs.

Table 4: Descriptives for FDC within-group variables
Variables Baseline 6 months 12 months p-value!
QoL-AD self-reported (SD) 39.33 (4.26) 38.57(5.13) 38.00(5.59) 0.465
QolL-AD proxy-reported (SD) 35.77 (4.25) 35.26 (4.39) 34.80(5.07) 0.601
WHO-5 (SD) 74.23 (16.12) 70.70 (16.53) 74.90(17.81) 0.487
0SS3 (%) 0.437

- Poor support 4(8.9) 4(8.9) 4(8.9)

- Moderate support 19 (42.2) 17 (37.8) 22 (48.9)

- Strong support 22 (48.9) 22 (48.9) 14 (31.1)

- Missing 0(0.0) 2 (4.4) 5(11.1)
Average time spent outdoors in a 5.09 (2.64) 5.21(2.79) 5.40 (2.81) 0.869
week (SD)
p-values <0.05 were considered significant
QoL-AD: QOL in Alzheimer’s Disease, WHO-5: World Health Organization’s Wellbeing Index, OSS3:
Oslo Social Support Scale, SD: Standard deviation

FDC - within-group analyses

FDC-project specific variables are presented in Table 4. There were no statistically significant
changes across the 12-month period for self-reported QoL-AD, proxy-reported QoL-AD, WHO-5, OSS-

3 and time spent outdoors while at the farm.

We conducted a linear mixed model analysis for factors related to self-reported QoL-AD and WHO-5
over time (Table 5). For the service-related variables, more time spent outdoors and higher numbers
of participants each day were significantly associated with higher QoL-AD-Sum and higher score on
the WHOS. For all three QoL-AD subscales more time spent outdoors were significantly associated
with higher scores on the subscale. For the psychological subscale higher numbers of participants

were also significantly associated with higher scores on the subscale. For the non-service-related




factors, we found that high social support (0SS3) was significantly associated with higher scores on

the social subscale.

Table 5: Linear mixed model for the association between different factors and self-reported QoL-

participants

AD
Variables QoL-AD Sum QolL-AD QolL-AD QolL-AD WHO-5
Physical Social Psychological
B p- B p- B p- B p- B p-

value! value!? value!? value!? value!
Age 0.08 0.169 0.008 0.802 0.06 0.043 0.005 0.810 -0.20 0.343
Gender -0.21 0.836 -0.54 0.306 0.24 0.658 0.04 0.899 -4.66 0.192
Time
2 -0.54 0.422 -0.005 098 -0.22 0.462 -0.32 0.252 -0.59 0.836
3 -1.32  0.117 -0.28 0.467 -0.52 0.178 -0.53 0.112 -3.92 0.099
CDR -0.45 0.008 -0.21 0.009 -0.17 0.033 -0.02 0.699 -0.85 0.149
MADRS -0.28 0.006 -0.01 0.830 -0.07 0.099 -0.19 <0.001 -1.38 <0.001
0SS3
2 235 0.079 0.63 0.303 1.78 0.005 -0.29 0.566 2.43 0.595
3 2.02 0.137 0.20 0.745 8.06 0.001 -0.40 0.440 -479 0.301
Time 0.64 0.001 0.17 0.045 0.18 0.045 0.24 <0.001 1.26 0.039
outdoors
Numberof 0.86 0.019 0.33 0.072 0.24 0.199 030 0.016 241 0.052

!p-values <0.05 were considered significant
QoL-AD: QOL in Alzheimer’s Disease, WHO-5: World Health Organization’s Wellbeing Index,

MADRS: Montgomery and Asberg Depression Rating Scale, CDR: Clinical Dementia Rating, OSS3:
Oslo Social Support Scale

We conducted the same analysis for proxy-reported QoL-AD (Data not shown). None of the service-

related variables were significantly associated with proxy-reported QoL-AD-Sum score or the

subscales. For 0SS3 we found similar results as for self-reported, and additionally, carers QoL-AD

Sum was significantly associated with the proxy-reported social subscale.




Discussion

The aims of the present study were to investigate the influence of farm-based dementia day care
services on QOL over time and compare it with regular day care services. Additionally, the present
study wanted to investigate factors relating to different aspects of QOL, as measured by QoL-AD and

WHO-5, including aspects of the FDC.

We found a statistically significant association between type of day care and self-reported QoL-AD
over time, with those attending regular day care having higher scores. Previous research on farm-
based dementia care has found a different association, with people at farm-based nursing homes
having higher QOL than people in other types of nursing homes (de Boer, Hamers, Zwakhalen, Tan, &
Verbeek, 2017). Although we found a statistically significant difference between the groups, the
difference in self-reported QoL-AD (2.36 points) at twelve months was not clinically significant (>3
points). The changes within the groups was also not clinically significant and both groups had,
according to self-reported QoL-AD, high QOL (>37 points) at the beginning of the study and at 12
months. As such, there does not seem to be a substantial difference between the two day-care

services when it comes to QOL as measured by QoL-AD.

For proxy-reported QoL-AD, we did not find any statistically significant associations with type of day
care. For proxy-reported QoL-AD the FDC group average remained at moderate QOL (33-37 points),
while the group average for those attending regular day care went from moderate to low (<33
points) QOL. Based on the cut-offs for high and moderate QOL per QoL-AD (Conde-Sala et al., 2016),
differences between self-reported and proxy-reported QoL-AD were present in both groups.
Differences in the rating of QoL-AD between self-report and proxy have been noted by the
researchers behind the measure and they attribute it to a difference in the perception of QoL
(Logsdon et al., 2002). Subsequent research has found proxy-reported QoL-AD to be consistently
lower than self-reported QoL-AD (Banerjee et al., 2009; Romhild et al., 2018). Several factors have
been suggested as impacting proxy-reported QoL-AD, such as carer depression (Logsdon et al., 1999,
2002) and carer burden (Logsdon et al., 2002; Sands, Ferreira, Stewart, Brod, & Yaffe, 2004). Based
on current research there is no clear service-related factor to attribute the difference between self-

reported and proxy-reported QoL-AD to.



For the subscales we found no statistically significant association between the physical and
psychological subscales and type of day care service, neither on self-reported nor proxy-reported.
This seems to indicate a similar impact of both types of day care services on these two subscales
despite the different settings. Based on previous research showing higher levels of physical activity
at care farms (de Boer, Hamers, Zwakhalen, Tan, Beerens, et al., 2017; de Bruin et al., 2009; Garshol
et al., submitted) one would expect attending FDCs to translate into a higher score on the physical
subscale, but the present results do not indicate this. This could be because the difference in
physical activity levels is not large enough to translate into a difference on the subscale or because
increased physical activity alone is not enough to change the score on the subscale. Another
explanation could be that the subscales might not be sensitive enough to change to capture changes
over time. Similar explanations could account for the lack of difference on the psychological
subscale. One aspect of the subscale is mood, and a recent study (Ellingsen-Dalskau et al.,
submitted) found that participants at FDCs exhibited more positive mood when at the service than
participants at regular day care services. Still this difference is not present in the current results. This
could, similarly to the physical subscale, be because the difference is not large enough to translate
into a difference on the subscale or because the difference in mood alone is not enough to change

the score on the subscale.

For both groups there was a statistically significant association between type of day care service and
the social subscale of QoL-AD, with those attending regular day care having a higher score. Based on
our QoL-AD subscales analyses the differences between the two groups therefore seem to be rooted
in the difference in the social subscale as this was the only one of the subscales that was statistically
significant in both self- and proxy-reported analyses. The social subscale includes items on “Living
conditions”, “Family”, “Marriage”, “Friends” and “Money”, several of which, particularly living
conditions and money, day care services would not be able to influence in any noticeable degree.
Previous studies on farm-based dementia care have highlighted increased social interaction among
its participants compared to regular care settings (de Boer, Hamers, Zwakhalen, Tan, Beerens, et al.,
2017; de Bruin et al., 2015; Ellingsen-Dalskau et al., submitted). This indicates that it is not a lack of
social interaction at care farms causing the difference between the FDCs and regular day care, but
rather that the main impacts on the social subscale come from factors outside the day care setting,

factors we either have not measured or been able to account for.



For the FDC-group, we found no statistically significant changes between start-up, 6 months and 12
months for either QoL-AD or WHOS5. The QoL-AD went slightly down for both self-reported and
proxy-reported, while the WHO-5 remained stable. The stability of the WHO-5 scores over time
contrasts with the relative decrease in QoL-AD scores and seems to indicate that they tap into
slightly different aspects of QOL. The QoL-AD is a condition specific QOL measure measuring
different domains in life (Logsdon et al., 1999), while the WHO-5 is a more generic QOL measure
focusing on subjective wellbeing (Topp et al., 2015). At the same time neither had any clinically
significant changes over the one-year period. This might be because the day care services have little
impact on QOL, either because they do not affect QOL, or because the way QOL is measured
encompasses too much for the service to make a noticeable impact. Factor analyses of QoL-AD have
revealed multiple domains within the measure (Revell et al., 2009; Torisson, Stavenow, Minthon, &
Londos, 2016), domains that day care services might not necessarily influence in any significant
degree. The lack of changes might also be because, as has been noted for QoL-AD, QOL stays stable
in people with dementia (Clare et al., 2014; Selwood et al., 2005). An alternative interpretation could

be that attending day care contributes to the stability of the QOL over time.

We found several factors associated with QoL-AD and WHO-5. Among the FDC-related factors,
average time spent outdoors were related to higher score on self-reported QoL-AD, including
subscales, and WHO-5. Higher numbers of participants were associated with higher self-reported
QoL-AD, including the psychological subscale, and higher score on the WHO-5. None of the service-

related variables were associated with proxy-reported QoL-AD.

Being outdoors has been reported as beneficial for people with dementia, for example as important
for their emotional wellbeing (Duggan, Blackman, Martyr, & Van Schaik, 2008; Fgrsund et al., 2018;
Olsson, Lampic, Skovdahl, & Engstrom, 2013). More generally, Markevych et al. (2017) suggested
that being outdoors in green space could affect health and wellbeing through several pathways. One
relevant pathway for the farm context is instoration. Instoration is about impacting wellbeing
through building capacities, for example through encouraging physical activity and promoting social
cohesion (Markevych et al., 2017). Tasks at the farm could be viewed as naturally facilitating physical
activity, as woodworking or harvesting for example necessitates a certain level of physical effort.
Another relevant pathway is restoration. This pathway is about the restoring capacities of
greenspace and bases itself on the potential stress-reducing effect of being in or viewing nature, and

nature’s potential to evoke positive emotions (Markevych et al., 2017). The immediate access to



green space found at farms could therefore positively influence the wellbeing of the participants at
FDCs. The association between being outdoors and QoL-AD and WHO-5 might also be related to the
activities conducted outdoors. Soga, Gaston, and Yamaura (2017) found a positive impact of
gardening on several outcomes, including life satisfaction, mood and positive affect. The outdoors is
also an environment for interactions with animals and animal assisted activities/interventions have
been found to have a positive effect on QOL for people with dementia (Holopainen et al., 2019;
Yakimicki, Edwards, Richards, & Beck, 2019). Since all participants, bar one, had access to animals,
we were not able to investigate the direct association between access to animals and QOL. As
shown, there are many potential pathways and the consistent association of time spent outdoors
with the outcomes might be due to the outdoors containing all these possible influences on QOL and

well-being.

The number of participants at the farm was positively associated with the psychological subscale of
QoL-AD and WHOS. This association could be explained by what Helliwell and Putnam (2004) called
the social context of well-being. They found that social capital, for example in the form of friendships
or work-place ties, were linked with subjective well-being in the general population. De Bruin et al.
(2015) noted that attending FDCs made the participants feel like a part of society and that it
increased social interactions. Additionally, the participants at FDCs mentioned social participation in
the form of employment or volunteer work (de Bruin et al., 2015), which could indicate that the
FDCs might fill the social space formerly held by the workplace. Higher numbers of participants could
mean increased opportunities for social interaction, and social interactions have been linked with
positive affect (Jao, Loken, MacAndrew, Van Haitsma, & Kolanowski, 2018) and better mood
(Beerens et al., 2018) among people with dementia in long term care. Additionally, people with
dementia also appreciate the opportunity to be together with their peers (Eriksen et al., 2016).
Martyr et al. (2018) found that factors relating to relationships and social engagement were
associated with higher QOL, which is echoed in other studies that also found that the quality of
relationships were related to QOL (Moyle et al., 2011; O'Rourke, Duggleby, Fraser, & Jerke, 2015).
Holopainen et al. (2019) notes that studies have shown that relationships and participation improve

QOL, while loneliness, a lack of interest and a feeling of not belonging decreases QOL.

For the non-service-related factors we found that perceived social support, 0SS3, was significantly
associated with the social-subscale of both self-reported and proxy-reported QoL-AD. OSS3 was not

significantly associated with any other aspect of QoL-AD or WHO-5. This can be linked to possible the



explanations for the impact of number of participants at the farm mentioned above. Further, social
support has been linked with mood and well-being among older adults (Golden et al., 2009) and a
lack of social support has been linked to psychological distress among older adults living at home
(Bgen et al., 2012). Social support interventions can also potentially improve QOL in early stages of
dementia (Holopainen et al., 2019). The fellow participants at the farm could be viewed as people
willing to help or as showing interest in the person’s life, which could explain the association

between perceived social support and the social subscale of the QoL-AD.

Methodological Considerations

The main strength of the present study is its longitudinal and comparative perspective, based on the
best available data, from a setting were practical and ethical considerations makes randomized
controlled trials difficult and unfeasible. At the same time the present study has some limitations.
Firstly, the data is from two different projects, both with their own inclusion criteria. The differences
in inclusion criteria might suggest that the FDC-group and regular day care group are less
comparable, for example when it comes to age. However, we included several covariates in our
analyses to account for these differences. Neither of the groups were randomized, and recruitment
was conducted through intermediaries, who might have screened the participants based on
different criteria than just the inclusion criteria. This might influence how representative the samples
are and the generalizability of our findings. However, based on the organization of the services in

Norway, time constraint and ethical considerations, this was deemed the only option.

The two projects had for the most part different data collectors, meaning that we cannot discount
inter-rater discrepancies. However, in both projects data collectors were trained along similar
guidelines and both projects used the same standardized and validated instruments, potentially
minimizing such discrepancies. We also do not have any pre-day care assessments for any of the
groups, meaning that we cannot say anything with regards to causality. As with randomization such
a pre-day care assessment would have been difficult both with regards to the organization of
welfare services in Norway, and to logistical and ethical considerations. The QoL-AD subscales used
in the present study are based on a different study with community-dwelling older adults (Revell et
al., 2009) and this might impact its applicableness. At the same time other studies have found similar
subscales with just minor differences (Torisson et al., 2016) and the subscales have been used in

other studies of people with dementia (Larsson et al., 2011; Ydstebg et al., 2018)



Conclusion

The present study found no clear difference between type of day care services and their association
with QoL-AD over time, with both attendees of farm-based and regular day care services retaining
high self-reported QoL-AD over the one-year period. Future research should consider along which
pathways day care services can be expected to influence QOL. And further, if global measures of

QOL are too encompassing to be influenced sufficiently by one single intervention.

The present study further found that among participants at FDCs time spent outdoors and number
of participants were factors positively associated with QOL and wellbeing, highlighting the potential
positive effects of being in nature and of social interactions. Such factors could be considered and
implemented across different types of day care service, but further research is needed to assess its

applicability in different settings.
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