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Abstract

Objectives: Human-animal interactions have beneficial psychosocial and psycho-
physiological effects on individuals in both the presence and absence of medical
health conditions. No previous prospective studies with long follow-up have
investigated the effects of domestic pets on individuals with Alzheimer's disease
(AD) who live at home. We examined the effects of pets on quality of life (QoL) and
general well-being during a 5-year follow-up of home-dwelling persons with AD.
Methods: In a prospective study including 223 patients with very mild (Clinical
Dementia Rating Scale [CDR] 0.5) or mild (CDR 1) AD at baseline who participated
in the ALSOVA study, 40 (18%) had a pet. Self- and proxy-rated QoL in AD quality
of life-AD (QoL-AD), 15D, and self-rated visual analogic scale (VAS) were assessed
annually for 3 years and after 5 years. The Mini-Mental State Examination,
Neuropsychiatric Inventory, and CDR sum of boxes (CDR sum of boxes) were
measured at the same visits.

Results: A significant positive effect of pet ownership (p = 0.003, proxy-rated Qol-
AD) on QoL was found over the entire follow-up. However, self-rated QoL-AD, 15D,
and VAS did not significantly differ between pet owners and non-pet owners.
Conclusions: The findings suggest that having a pet may support QoL in home-
dwelling persons with AD. Self-rated or general QoL or well-being measurements
are not an accurate method for studying QoL in individuals with dementia over time
due to a lack of insight. Adding proxy-rated evaluations to this kind of study is

recommended.
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Key points

e Older adults with Alzheimer's disease living at home with domestic pets preserve their

quality of life better than individuals living at home without pets.
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e Having a pet helps older adults with Alzheimer's disease maintain positive relationships and

activities of life at home without specific intervention.

o The disparity with self-reported and proxy-reported quality of life scores in the longitudinal

study requires further research on the quality of life measurements.

1 | INTRODUCTION

Alzheimer's disease (AD) is the most common memory disorder un-
der the dementia umbrella. Disease-modifying treatments are still
lacking, so supporting the individual's well-being and maintaining an
optimal quality of life (QoL) are essential goals in disease manage-
ment.> The World Health Organization defines the QoL as how an
individual perceives their position in life based on the culture and
value systems around them and their goals, expectations, standards,
and concerns. The concept is broad and affected in a complex manner
by the individual's physical health, psychological state, level of in-
dependence, social relationships, and personal beliefs, as well any
relationship they have with salient features of their environment.?
The disease course of AD is progressive, and previous research has
shown that QoL declines as AD progresses, especially with the
increasing severity of neuropsychiatric symptoms.>¢ Thus, various
approaches are needed to maintain optimal QoL for patients
throughout the disease course.

Human-animal interactions have many beneficial psychosocial
and psychophysiological effects on individuals in both the presence
and absence of specific medical health conditions.> Pet ownership
and animal assistance during therapy are promising therapeutic
approaches in treating and educating patients with various illnesses.
Animal-assisted intervention (AAl) is defined by the International
Association of Human-Animal Interaction Organizations as a “goal-
oriented and structured intervention that intentionally includes or
incorporates animals in health, education, and human services for
therapeutic gains in humans.” For example, animal-assisted therapy
and animal-assisted activities, which are forms of AAIl, have been
used in various settings to care for individuals with memory dis-
orders. However, previous studies have had varying study designs
and have been carried out mainly among individuals living at
nursing homes or assisted living facilities, usually among patients
with at least moderate dementia stage memory disorder.®®
Nevertheless, results regarding the effect of AAls on the QoL of

9,10 6,7,11 and

dementia patients are conflicting, with both positive
negative'? findings. Thus far, little is known about the effects of
having domestic pets as a natural part of everyday life on in-
dividuals with AD. Pets may provide meaningful and activating in-
teractions for those with memory disorders, but pet ownership may
also become a burden on the person with dementia who is living at
home.

To the best of our knowledge, no previous prospective studies
with long follow-up have included detailed information on QoL, dis-
ease progression, and neuropsychological testing on the effects of

domestic pets on home-dwelling persons with AD. Therefore, the

present study investigated the influence of owning pets on the QoL
and general well-being in a prospective 5-year follow-up study

among patients with AD living at home.

2 | METHODS

2.1 | Participants and study design

This study is part of the prospective 5-year ALSOVA follow-up study.
Participants were patients with very mild or mild AD and their
caregivers, and were recruited during the first year after AD diag-
nosis in 2002-2006 from three hospital districts in Central and
Eastern Finland. The last follow-ups were carried out in 2011, and
the registry data were added to follow-up data in 2015-2017. The
inclusion criteria were age >65 years, Clinical Dementia Rating Scale
(CDR) of 0.5 or 1, informed consent, community-dwelling, the
absence of other life-threatening illnesses, and having a family
caregiver (spouse, sibling, child, or some other relative in daily con-
tact with the patient). The endpoint of the study was institutionali-
zation or death.

AD was diagnosed by specialists (a geriatrician or neurologist) at
memory clinics according to the National Institute of Neurological
and Communicative Disorders and Stroke and Alzheimer's Disease
and Related Disorders Association criteria®® and The Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition.** Differential
diagnostic examinations were carried out, including a clinical exami-
nation, brain imaging (CT or MRI), laboratory screening, and a neu-
ropsychological examination. A neurologist in the study group
confirmed the AD diagnoses. All patients with AD used AD-targeted
medication as currently recommended (15).

The study participants and their caregivers were followed up
annually for 3 years, with an additional visit at 5 years. At each
follow-up, the study nurse or psychologist performed a structured
interview for the individual with AD and their caregiver. Data were
collected on age, gender, education, physical health, medication,
household composition, living arrangements, general well-being, and
QoL. In addition, a neuropsychological evaluation of the study
participant was carried out by a psychologist.*

Information regarding pets was available for 223 (94.5%) of all
ALSOVA study participants, who formed the study population for
this sub-study. Pet ownership was assessed at each visit through
targeted questions in the interviews of the caregivers by the study
nurse. The caregivers were asked if the participant with AD had
pets and, if they answered yes, were asked to specify the type of
animal(s).
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2.2 | Measures

Three patient-reported instruments were used to assess QoL or
general well-being: the QoL in Alzheimer Disease quality of life-AD
(QoL-AD) questionnaire,®®> the generic 15D,**'” and a visual
analogue scale (VAS; 19). A caregiver-rated assessment of the pa-
tient's QoL was also carried out using the QoL-AD questionnaire.'®

The QoL-AD was developed to assess AD patients' QoL from the
perspective of the patient and caregiver® and contains 13 items:
physical health, energy, mood, living situation, memory, family, mar-
riage, friends, self as a whole, ability to do chores, ability to do things
for fun, money, and life. Each item has response options ranging from
1 (poor) to 4 (excellent). These are then added together to generate a
summary score ranging from 13 (worst) to 52 (best). Because the
data from the present study include married, widowed, and single
patients, the marriage dimension was excluded from the total score
to facilitate patient subgroup comparisons, limiting the potential
score range to 12-48.

The 15D is a generic (i.e., not disease-specific), multidimensional,
standardized, self-administered measure of health-related quality of
life (HRQoL) with profile and single index score properties.*®*” HRQoL
is defined as the individual's perception of the impact of a health
condition on everyday life.*® The 15D instrument provides a compre-
hensive measure of HRQoL for AD by covering the most relevant
concepts important to patients with AD.2? The 15 dimensions of the
15D are mobility, vision, hearing, breathing, sleeping, eating, speech,
excretion, usual activities, mental function, discomfort and symptoms,
depression, distress, vitality, and sexual activity. Each dimension has
five grades of severity weighted using population-based preferences to
obtain a single index score. The value of the 15D index ranges from
0.1062 (worst) to 1 (full health), as O represents being dead.

The patient's satisfaction with life was assessed using a 10-cm
visual analogic scale (VAS). This was a single-item assessment of
QoL using one question on general well-being with a rating from
0 (worst possible) to 100 (best possible).?°

The Mini-Mental State Examination (MMSE)?! assessed cogni-
tion. MMSE is a 30-point instrument widely used to measure cogni-
tive ability, attention, memory, orientation, language, and visuospatial
ability. The overall score ranges from O to 30, with higher scores
indicating better cognitive function.

The 12-item Neuropsychiatric Inventory (NPI) is an interview-
based tool that evaluates the frequency and severity of delusions,
hallucinations, agitation/aggression, dysphoria, anxiety, euphoria,
apathy, disinhibition, irritability/lability, aberrant motor activity,
nighttime behavioral disturbances, and appetite abnormalities.?
Each NPI item is rated on both frequency (scores from 1 to 4) and
severity (scores from 1 to 3). Each item score is the product of the
frequency score multiplied by the severity score. The total score is
the sum of the 12 items and ranges from O to 144, with higher scores
indicating more severe symptoms.

The CDR was used to evaluate the severity of the AD. CDR is a
global assessment tool containing six domains: memory, orientation,

judgment and problem-solving, community affairs, homes and

hobbies, and personal care.2>2% The rating is obtained through semi-
structured interviews of the participants with AD and their care-
givers in which the six domains are rated on a 5-point scale: 0 = no
impairment; 0.5 = questionable impairment; 1 = mild impairment;
2 = moderate impairment; and 3 = severe impairment (personal care
is scored on a 4-point scale without the 0.5 rating). The six domains
are then formulated to either a global rating (i.e., 0, 0.5, 1, 2, or 3)
through a complex scoring algorithm or to a CDR sum of boxes CDR
sum of boxes (CDR-SOB) score, which is obtained by simply adding
up the domain ratings, ending with a continuous score ranging from
0 to 18. The CDR-SOB score has been demonstrated to correspond
to the global scores; CDR-SOB scores from 0.5 to 4.0 correspond to a
global score of 0.5, from 4.5 to 9.0 to a global score of 1.0, from 9.5 to
15.5 to a global score of 2.0, and from 16.0 to 18.0 to a global score
of 3.0.24

2.3 | Statistical analysis

The study groups (pet owners vs. non-pet owners) were compared at
baseline using an independent samples t-test for continuous variables
and Pearson's chi-squared test for categorical variables. The group
differences during follow-up were analyzed by a linear mixed effect,
adjusting for age, education, and gender. In the analyses of the var-
iables self- and proxy-rated QoL-AD, 15D, VAS, NPI total, and CDR-
SOB variable, the baseline MMSE was included as an adjusting var-
iable because the group differences in the MMSE were significant at
baseline. The measures detected at each time point over the follow-
up was used to create pooled means with standard deviation (SD) to
present group differences at the result table. Change in pet owner-
ship was taken account in the statistical analyses. The data were
analyzed in IBM SPSS statistics version 26.0 software. p < 0.05 was
set to indicate significant results.

3 | RESULTS

The baseline characteristics of the study population (n = 223) are
described in Table 1. A total of 40 (18%) study participants had pets at
baseline. In almost half of cases, the pet was a dog (n = 19, 48%) and
more than one third had a cat (n = 15, 38%). The other pet mentioned
for example was a guinea pig. Percentage of pets, dog and cat own-
erships were the same at visit one. After that, number of pet owner-
ship diminished slightly (11% at visit two, 12% at visits three and five).

We found no significant differences between the study groups in
the sociodemographic characteristics.

At baseline, QoL-AD (self- and proxy-rated), 15D, VAS, NPI,
and CDR-SOB did not differ between the study groups, though the
participants with pets had lower (p = 0.009) MMSE scores (mean
20.2 [SD 3.5]) than those without pets (21.7 [3.3], Table 1). Over
the 5-year follow-up, the mean proxy-rated QoL-AD score was
significantly better for the pet owners than non-pet owners (26.4
[4.5] vs 25.0 [5.2]; p = 0.003, Table 2). As Figure 1 shows the mean
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TABLE 1 Baseline characteristics of

Characteristic All n = 223 Pet n = 40 No pet n = 183 p-Value the study population with Alzheimer's
Age 75.2 (6.6) 73.8 (7.4) 75.5 (6.5) 0.136 disease
Education 7.6 (3.3) 7.3 (3.1) 7.6 (3.4) 0.598

Female gender 52.5% 42.5% 54.6% 0.1647

Self-rated QoL-AD 30.3 (5.6) 29.2 (5.2) 30.5 (5.7) 0.170

Proxy-rated QoL-AD 27.5(4.7) 27.5(4.2) 27.6 (4.9) 0.932

15D 0.86 (0.08) 0.86 (0.10) 0.86 (0.08) 0.614

VAS 79.1(16.8) 78.7 (16.3) 79.2 (16.9) 0.858

MMSE 214 (3.4) 20.2 (3.5) 21.7 (3.3) 0.009

NPI 8.8 (9.8) 7.8 (10.1) 9.0 (9.7) 0.479

CDR-SOB 4.2 (1.5) 4.1 (1.5) 4.2 (1.4) 0.557

Note: Values are expressed as means with standard deviations (SDs) unless otherwise noted. The
independent samples t-test was used unless otherwise noted and p < 0.05 indicates significance
between the pet and no pet groups. QoL-AD = Quality of Life in Alzheimer Disease questionnaire, a
summary score ranging from 13 (worst) to 52 (best); 15D = a generic (i.e., not disease-specific),
multidimensional, standardized, self-administered measure of health-related quality of life; VAS = a
one-item assessment of QolL, including a single question of general well-being with a rating from
0 (worst possible) to 100 (best possible); MMSE = Mini-Mental State Examination, which has a score
range of 0-30, with higher scores indicating better cognitive performance; NPl = Neuropsychiatric
Inventory, which has a score range of 0-144, with higher scores indicating more severe symptoms;
CDR-SOB = Clinical Dementia Rating-Sum of Boxes, with higher scores indicating more severe
symptoms and progressed dementia. Bold value indicates significance level as the column heading
shows.

Abbreviations: CDE-SOB, Clinical Dementia Rating-Sum of Boxes, MMSE, Mini-Mental State
Examination; NPI, Neuropsychiatric Inventory; VAS, visual analogic scale

2Pearson's chi-squared test was used.

TABLE 2 Group comparisons

5-year follow-up Pet n = 40 No pet n = 183 Difference (95% CI)? p-Value between the pet and non-pet owners
Self-rated QoL-AD 29.7 (6.1) 30.7 (5.8) -0.7 (-1.8; 0.5) 0.261 during the 5-year follow-up, using the
Proxy-rated QOL-AD 264 (4.5) 250 (5.2) 1.6 (0.6; 2.7) 0.003 linear mixed effect model.

15D 0.87 (0.13) 0.84 (0.13) 0.00 (-0.02; 0.02) 0.848

VAS 76.7 (19.7) 75.8 (22.0) 2.1(-2.3; 6.4) 0.347

Note: Values are expressed as means with standard deviations (SDs) unless otherwise noted. The
measures detected at each time point over the follow-up was used to create presented pooled
means with SDs. p < 0.05 indicates significance between the groups. QoL-AD = Quality of Life in
Alzheimer Disease questionnaire, a summary score ranging from 13 (worst) to 52 (best); 15D = a
generic (i.e., not disease-specific), multidimensional, standardized, self-administered measure of
health-related quality of life; VAS = a one-item assessment of QoL, including a single question of
general well-being with a rating from O (worst possible) to 100 (best possible). Bold value indicates
significance level as the column heading shows.

Abbreviations: QoL-AD, Quality of Life in Alzheimer Disease, VAS, visual analogic scale.

*The adjusted group differences are presented as the average values during the follow-up with 95%
confidence intervals (Cls).

DISCUSSION

proxy-rated quality QoL-AD was better in pet owners compared to 4 |
non-pet owners in all time points, and the mean difference during

the entire follow-up was 1.6 ([95% confidence interval (Cl) 0.6; 2.7],
p = 0.003). Self-rated QoL-AD, 15D, and VAS did not differ be-
tween the study groups (Table 2).

We have previously reported MMSE, NPl and CDR-SOB results
over time.?> MMSE difference between the groups seen at baseline

attenuated during follow-up.

This study found that individuals with AD living at home with do-
mestic pets preserved their QoL better than individuals with AD
living at home without pets. This effect was seen in the proxy-rated
QoL-AD evaluation, though both pet owners and non-pet owners
with AD estimated their QoL to be preserved at the same level in the

self-rated QoL or well-being measurements.
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FIGURE 1 The mean proxy-rated quality of life (QoL) in
Alzheimer's disease (AD) quality of life-AD (QoL-AD) in pet owners
and non-pet owners over a 5-year follow-up. Data are shown as the
mean with 95% confidence interval (Cl) (Cl) at each time point. The
mean difference during the entire follow-up was 1.6 ([95% Cl 0.6;
2.7], p = 0.003)

Only a few reports have focused on the impact of domestic
pets as a natural part of everyday life on the QoL of individuals
with AD, which is likely to be fundamentally different from an AAI
setting in the studies. One study with 1542 patients with mild-to-
moderate dementia living at home showed that having a dog and
being involved in its care is associated with a lower likelihood of
being lonely.!! Interestingly, the same study noted that having a pet
and not being involved in its care is associated with higher
depression and lower QoL as measured by the QolL-AD
questionnaire.*!

A recent review reported that companion animals positively
contribute to the mental and/or physical health of older adults (age
>60 vyears). Involvement with a companion animal significantly
improved participants' QoL and relieved depression, anxiety,
cognitive impairment, and behavioral and psychological symptoms
of dementia.?® However, previous studies regarding dementia have
mainly focused on the effects of AAls on nursing home or assisted
living residents with a variation in study designs and study settings.
In a Swedish study evaluating the effects of AAI on QoL in a small
sample of individuals with dementia in nursing homes, the QoL in
Late-stage Dementia (QUALID) total score improved after the
intervention.® Another study in a nursing home setting showed that
animal-assisted activities may positively affect symptoms of
depression and QoL measured using the QUALID in older people
with dementia, especially those in late-stage disease.” However, no
effect on QoL was detected among home-dwelling persons with
dementia attending day-care centers.*> One randomized controlled
trial of dog-assisted therapy versus a human-therapist only for in-
dividuals with mild to moderate dementia living in residential aged

care facilities demonstrated that participants in one facility who

received dog-assisted therapy had better depression scores and
improved QoL-AD scores, but the scores were worse for partici-
pants in another facility.®

Human-animal interaction has been demonstrated to have many
beneficial effects on humans regarding social attention, social
behavior, interpersonal interactions, and mood; stress-related pa-
rameters, such as cortisol, heart rate, and blood pressure; self-
reported fear and anxiety; and mental and physical health, espe-
cially cardiovascular diseases.” In particular, contact with a dog
provides various positive effects through non-verbal communication,
including tactile experience, companionship, and assisting in social
interactions with other people. Also, living with a pet can serve as an
opportunity to nurture and care for another living being, explaining
previous findings of decreased loneliness in pet owners.?” Some ev-
idence indicates that dog ownership also improves physical activity
among older adults.?®2? One previous study on home-dwelling per-
sons with mild-to-moderate dementia demonstrated that having pets
increases the likelihood of walking.11 Thus, these features of human-
animal interactions and possibly better physical activity may reflect
better QoL among home-dwelling persons with AD with domestic
pets.

In the ALSOVA study, we previously reported that pet owners
with AD preserved their functional capacity better than individuals
with AD without pets as measured by the AD Cooperative Study-
Activities of Daily Living (ADCS-ADL) inventory. In addition, the
disease progression was slower among pet owners, and they had
milder AD (measured by the CDR-SOB) during the follow-up than the
participants without pets. The participants with domestic pets also
had fewer neuropsychiatric symptoms than those without pets.?* It is
plausible that these features also contribute to better QoL among pet
owners.

The positive effect of a domestic pet on QoL was observed only
in the proxy-rated QoL-AD score. Patient-rated and caregiver-rated
QoL estimates are known to differ.*3° Furthermore, individuals with
AD estimate their own QoL as being preserved better than estimated
by caregivers.*3132 We previously reported that the AD patient's
ability to respond to the QoL questionnaires unassisted or even
assisted diminishes at an early moderate stage of AD.* The diver-
gence between self- and caregiver-rated QoL may be related to a lack
of insight and difficulty understanding the questionnaire as AD
progresses.

On the other hand, in the validation of the self-rated QoL-AD
measurement, AD progression was taken into account. During the
development of this measurement, moderate levels of cognitive
impairment did not have a negative effect on the reliability or validity
of the self-rated Qol -AD measurement, and all participants with a
MMSE score of 10 and over were able to complete the measure.3®
Yet, the difference between the scores gained from the persons

themselves and caregivers was noted®®

and has been reported
elsewhere.®* Possible explanations for this disparity include the
burden of higher dependence of the person with dementia.®
Although proxy reports are essential to consider, it must be noted

that there may be a bias toward reporting negative behaviors such as
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irritability and depression as playing a more prominent role in QOL
than as perceived by people with dementia®® but further research is
still required in this area. To get as valid information as possible, self-
rated and proxy-rated QoL measurements must be carried out and
reported.

The strengths of this study include the long follow-up of
5 years, the comprehensive information on a variety of AD-related
symptoms from both the participant with AD and the caregiver,
and the detailed clinical evaluation of the study participants dur-
ing the follow-up visits. This gives us an excellent opportunity to
investigate the QoL of the participants in a prospective setting.
The limitations of this study are related to the progressive nature
of AD; 30.5% of the original study population participated in the
fiftth and final follow-up visit. The longitudinal study setting among
persons with progressive memory disease unavoidably leads to
relatively high drop-out rates.?® The percentage of pet ownership
diminished naturally over the follow-up as expected in this patient
group. However, used statistical analyses enabled to analyze the
effect of pet ownership over time at each time point to examine
influence of pets on their owners' QoL as well as possible.
However, the drop-out rate is comparable to similar studies with
aged study participants.>” ALSOVA is one of the few studies to
include a well-defined AD population with this long follow-up
time. LMM enables us to examine the average effects of pet
ownership during the follow-up rather than only at the end of the
follow-up period.

As there is no cure for AD, maintaining an optimal QoL is one of
the essential goals in disease management. According to our results, a
domestic pet may support QoL in home-dwelling persons with AD. In
the future, more attention should be paid to individual natural family
settings that can promote QoL at home. People with memory dis-
orders, such as AD, may have beneficial hobbies and other pleasur-
able activities, which may be more effective than short interventions.
Therefore, challenges lay in the possibility of maintaining enjoyable

activities with advancing memory disorder.
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