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Abstract

Purpose: This review aims to systematically evaluate the effects of Paro on older adults

and provide a stronger basis for the rational application of Paro in aged care facilities.

Methods:Articles published between January 2003 and January 2020 via five databases

(PubMed, Web of Science, EMBASE, Cochrane Library, Cumulative Index to Nursing and

Allied Health Literature (CINAHL), and Chinese database SinoMed) were searched. The

Cochrane collaboration tool for randomized controlled trials was used to assess the qual-

ity of all included studies.

Results: Nine articles were included in this systematic review. All articles were summa-

rized according to three themes: quality of life, and biopsychological conditions, and drug

usage.

Conclusions: The review demonstrated that interaction with Paro can be beneficial for

improving quality of life (QOL), biopsychological conditions, and reducing psychotropic

and pain medical usage. Since the differences of the study design and low to moderate

quality of these studies, however, we should be cautious to make positive comments on

the role of Paro.

Implications of nursing practice:The implications of Paro in aged care facilities have posi-

tive effects onnursing outcomes. This reviewhelps caregivers understand the advantages

and disadvantages of care robots, and promotes the integration of intelligent technology

andmanual services in nursing practice.

KEYWORDS

Paro, aged care facilities

INTRODUCTION

Thenumberof peopleover65yearsold exceeded thenumberof people

under 5 years old in 2018. It was estimated that people over 65 years

old will account for 16% of the total population (Nations, 2019). Fol-

lowing the growing aging population, the number of older adults liv-

ing in varying aged care facilities is increasing worldwide (Wu, 2019).

However, changes in older adults’ actual or desired need for social rela-
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tionships, such as physical separation from loved ones when they are

living in aged care facilities can precipitate loneliness, depression, and

other negative emotions (Ross, 1997). In addition, the lack of nurs-

ing resources in these kinds of institutions makes it difficult to meet

residents’ spiritual and emotional needs, which may even affect older

adults’ physical health (Fahy & Livingston, 2001). Given that the con-

tradiction between the gradual expansion of spiritual and emotional

needs and insufficient allocation of nursing staffs is intensified, new
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approaches are needed for older adults living in long-term care facili-

ties tomaintain their physical andmental health.

As technology advances, the use of social robots is supporting care-

givers with a broad range of capabilities in helping older adults relieve

emotional problems (Pineau et al., 2003). The most popular compan-

ion robot for older adults is Paro, which has been variously described

as companion robot, social robot, and seal robot (Moyle et al., 2013;

Robinson et al., 2013; Valentí Soler et al., 2015). Designed in Japan by

Takanori Shibata, Paro is a therapeutic, pet-type robotwith the appear-

ance of a baby harp seal (Moyle et al., 2013). Compared with other

social robot shaped like cats and dogs, this unfamiliar seal-like appear-

ance allows it to be more easily accepted as older adults are less likely

to have preexisting notions about its behavior (Shibata et al., 2012).

SinceParohas five types of sensors: light, tactile, posture, temperature,

and audio, it can move its tail and flippers and open its eyes when peo-

ple pet it. It can also respond to sounds and show emotions as it inter-

actswitholder adults. In this case, Paromight be able toprovide a sense

of social connectedness and emotional support for older adults living in

aged care facilities (McGlynn et al., 2017).

Studies have reported that Paro could increase residents’ social

interaction, decrease stress and loneliness, and even increase immune

system response (Broekens et al., 2009; Shibata & Wada, 2011).

Paro can also promote psychological and physiological well-being

and improve quality of life (Sharkey & Wood, 2014). These findings

suggest that Paro can yield health benefits for older adults. The poten-

tial for Paro to impact positively on older adults’ health may be evi-

denced by Animal-assisted therapy (AAT) (Majić et al., 2013), which

aims to incorporate animals into human services, health, and educa-

tion for the therapeutic benefit to humans. Thus, people attempted to

replicate these effects by using pet-type robots. However, AAT is not

always available since animals are often not allowed in aged care facil-

ities (Kimura et al., 2010), due to the risk of injury to patients, staff or

visitors, the possibility of allergic reactions, and the potential nuisance

of cleaning up after animals (Velde et al., 2005). Older adults or staffs

may be reluctant to interact with animals. The costs for taking care of

animals such as space, time, andmoney could also be the extra burdens

to both care staffs and facilities. Thus, pet robots have been suggested

as a potential viable alternative to real animals (Shibata, 2012)

Most previous individual studies, however, had varying method-

ological problems, including small groups, no or inappropriate con-

trol groups and limited outcome measures, which make the results of

these studies unreliable andunpersuasive (Moyle et al., 2013). Further-

more, previous systematic reviews (Pu et al., 2018, 2019) tended to

investigate the role of Paro in integrated environment including hos-

pitals, homes, long-term care homes and other usage scenarios. How

can Paro help older adults in aged care facilities remains unclear. In

addition, though existing reviews (Mordoch et al., 2013; Rabbitt et al.,

2015) based on nonrandomized trials or observational studies have

contributed to the knowledge basis of potential application of Paro, a

systematic reviewof randomized controlled trials can provide stronger

evidence for rational application of Paro.

In general, the effects of Paro on older adults in varying aged care

facilities require further exploration. Thus, we performed this system-

atic review of randomized controlled trials (RCTs) to comprehensively

explore the roles of Paro in assisting older adults living in the aged care

facilities to promotemore rational application of Paro.

METHOD

This systematic review was based on the preferred reporting items in

the systematic review andmeta-analyses (PRISMA) guidelines (Moher

et al., 2009).

Literature search strategy

PubMed, Web of Science, EMBASE, Cochrane Library, Cumulative

Index to Nursing and Allied Health Literature (CINAHL), and Chinese

database SinoMed were searched for relevant articles in March 2020.

As the Paro robot was commercialized in 2003, studies conducted

from January 1st, 2003 to January 31st, 2020 were searched for the

review. The search terms are sought in the publication titles, keywords,

abstracts and full texts. For each database, key words followed the

PICOSprinciples (see Supporting Information for detailed search strat-

egy), including:

1. Population: elder OR elderly OR “elderly people” OR older OR

“older adults” OR “older people” OR agedOR geriatric OR senior.

2. Intervention: robot OR Paro OR “seal robot” OR “socially interac-

tive robot*” OR “socially assistive robot*” OR “socially commitment

robot*” OR “assistive robot*” OR “companion robot*” OR “personal

assistive robot*” OR “personal robot*” OR “therapeutic robot*” OR

“therapeutic seal robot*” OR “robot* therapy” OR “robot interac-

tion.”
3. Study design: “randomized controlled trial” OR “clinical controlled

trial” OR “randomized” OR “trial” OR “randomly” OR “groups.”

Criteria for inclusion and exclusion

Studies were included in this review if they met the following criteria:

(1) Study population: older adults in aged care facilities; (2) Interven-

tion method: Paro robot assisted activities; (3) Outcomes: the study

reported available detailed data about the effects of the intervention;

(4) Study type: random controlled trials; (5) published in English or

Chinese.

Excluded articles included: (1) studies where subjects were children

or younger adults; (2) nonrandomized studies, pre-post studieswithout

control group, case studies, observational studies, cross-sectional stud-

ies, qualitative studies, studyprotocols, reviews; (3) studieswithout full

text; (4) studies’ main purposes were not to explore the effects of Paro

on the health of older adults, such as the exploration of the quality and

function improvement of Paro.

Study selection and data extraction

All of the searched records were imported into EndNote X9 to elim-

inate duplicated studies and to reduce the number of papers by
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F i gu re 1 Flow chart of study selection

screening titles, abstracts, and full-text articles that did not meet the

criteria. From each included study, we extracted data including author,

publication year, country, participants’ mean age, intervention details

(e.g., type, frequency, duration, and total number of sessions), follow-

up times and outcome. Fig. 1 shows a summary of the study selection

process.

Quality assessment

The nine articles were examined for potential bias by two indepen-

dent reviewers prior to inclusion in the systematic review. The qual-

ity appraisal of the studies in this review was conducted using the

Cochrane Collaboration tool (Higgins et al., 2011) for randomized con-

trolled trials and conflicting results were resolved within discussions.

Data synthesis

This meta-analysis was based on the data from the scales used in the

respective studies. We used the standardized mean difference (SMD)

with 95% CI in most cases. The SMD were interpreted according to

Cohen’s definitions: 0.2–0.5 represented a small effect size, 0.5–0.8

represented a moderate effect size, and > 0.8 represented a large

effect size (Cohen, 1962). The level of heterogeneity was evaluated by

the I2 method, and a value of I2 > 50%was regarded as significant het-

erogeneity (Higgins, Thompson, Deeks, & Altman, 2003). Missing data

wereobtained fromstudyauthors if possible.Weused the fixed-effects

model to calculate the pooled effect size if the data were not signifi-

cantly heterogeneity. Otherwise, the random-effects model was used.

RevMan 5.4 provided by Cochrane Collaboration was used for statisti-

cal calculations, and p< 0.05 was considered statistically significant. A

narrative summarywas also employed to present the results that were

not suitable to be included in themeta-analysis.

RESULTS

Overview of the included studies

A total of 1084 records were identified from the electronic databases

in the final search. After removal of duplicates, 674 articles were

removed based on title and abstract. Therefore, we retrieved 82 full-

text publications to further evaluate their eligibility. Seventy-three

publications were excluded because they did not meet the inclusion

criteria. Ultimately, a total of nine publications (Jøranson et al., 2015,

2016; Liang et al., 2017;Moyle et al., 2013, 2017, 2018; Petersen et al.,

2017; Robinson et al., 2013; Valentí Soler et al., 2015) met the criteria
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TABLE 1 Participants characteristics of included studies (n= 9)

Study(year) Country Participants (n) Mean age (IG/CG) (years) Setting

Moyle et al. (2013) Australia Older adults with dementia (n= 18) 85.3± 8.4 1 residential care facility

Robinson et al. (2013) NewZealand Older adults with andwithout dementia (n= 40) NA a retirement home

Jøranson et al. (2015) Norway Older adults with andwithout dementia (n= 53) 83.9± 7.2 / 84.1± 6.7 3 nursing homes

Soler et al. (2015) Spain Older people with dementia phase 1(n=101)
phase 2 (n= 110)

84.68 a nursing home

Jøranson et al. (2016) Norway Older adults with andwithout dementia (n= 53) 83.9± 7.2/84.1± 6.7 nursing homes

Liang et al. (2017) NewZealand Older adults with dementia (n= 24) NA 2 dementia day care centers

Moyle et al. (2017) Australia Older adults with dementia (n= 415) 84.0± 8.4/86± 7.6 28 long-term care homes

Petersen et al. (2017) USA Older adults with dementia (n= 53) 83.3± 6.0/83.5± 5.8 5 urban secure dementia units

Moyle et al. (2018) Australia Older adults with dementia (n= 455) 84.0± 8.8/86± 7.6 28 long-term care homes

NA. Not Available

F i gu re 2 Risk of bias summary

eligibility criteria andwere included in this systematic review. Themain

characteristics of the included studies are shown in Tables 1 and 2.

All of the included studies reported clear inclusion and exclusion

criteria for their participants. The risk of bias included studies were

shown in Figures 2 and 3. All included studies reported randomized

allocation. Five of the studies specifically reported that the random-

ization sequence was generated by random number generator on a

computer (Liang et al., 2017; Moyle et al., 2013, 2017, 2018; Robin-

son et al., 2013), a coin toss (Petersen et al., 2017), or a six-sided die

(Valentí Soler et al., 2015). Three other studies performed randomallo-

cation using an external research center (Jøranson et al., 2016; Moyle

et al., 2017, 2018).However, only four studies (Moyleet al., 2013, 2017,

2018; Valentí Soler et al., 2015) were considered as low risk of blinding

outcome assessors and one study (Moyle et al., 2013) were judged as

high risk of incomplete outcome data because of advanced cognitive

impairment of participants. Figures 2 and 3 shows the risk of bias of

included studies.

Functions of Paro in helping older adults in aged care
facilities

Improving quality of life

Four studies (Jøranson et al., 2015; Moyle et al., 2013; Robinson et al.,

2013; Valentí Soler et al., 2015) assessed participants’ QOL by either

the QOL-Alzheimer’s Disease scale or the QOL in late-stage demen-

tia (QUALID) scale. Significant improvement inQOLwas reported in all

these four studies. The result of the meta-analysis showed that com-

paredwith the control participants, the participants in the intervention

group experienced significant amelioration of QOL (n = 250, SMD =

0.35, 95%CI [0.10, 0.60], p= 0.007, I2 = 0, the fixed-effectsmodel; Fig-

ure 4).

Improving biopsychological conditions

Since all studies included the participants with dementia, neuropsychi-

atric symptoms, suchas apathy, depression, anxiety, agitation, andwan-

dering were considered to be biopsychological conditions.

Apathy was measured by the apathy in dementia nursing home

version scale (APADEM-NH) (Valentí Soler et al., 2015) and the apa-

thy evaluation scale (AES) (Moyle et al., 2013). Apathy was signifi-
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F i gu re 3 Risk of bias graph

F i gu re 4 The effect of Paro on participants’ quality of life

cantly improved in one study, only in phase one (Valentí Soler et al.,

2015). Depression was measured by the geriatric depression scale

(GDS) (Moyle et al., 2013; Robinson et al., 2013) and the Cornell scale

for depression in dementia (CSDD) (Jøranson et al., 2015; Liang et al.,

2017; Petersen et al., 2017). Though two of the three studies using the

CSDD reported significant improvement in depression (Jøranson et al.,

2015; Petersen et al., 2017), meta-analysis showed no statistically sig-

nificant effects for depressive symptoms (n = 208, SMD = 0.08, 95%

CI [-0.19,0.35], p= 0.57, I2 = 0, the fixed-effects model; Figure 5). Anx-

iety was measured by the rating for anxiety in dementia (RAID) scale

(Moyle et al., 2013; Petersen et al., 2017) and indicated improvement in

the studyof Petersen et al. (2017).However, no significant resultswere

observed on anxiety throughmeta-analysis (n= 97, SMD= -0.08, 95%

CI [-0.48,0.32], p = 0.71, I2 = 0, the fixed-effects model; Figure 6). Agi-

tation was measured by the brief agitation rating scale (BARS) (Jøran-

son et al., 2015) and the Cohen Mansfield agitation inventory-short

form (CMAI-SF) (Liang et al., 2017; Moyle et al., 2017). All three stud-

ies (Jøranson et al., 2015; Liang et al., 2017;Moyle et al., 2017) showed

a significant decrease in agitation. Although the SMD for agitation of

older adultswas -0.23 [95%CI: -0.53, 0.07], but not at a statistically sig-

nificant level (n= 173, p= 0.14, I2 = 27%, the fixed-effects model; Fig-

ure 7). Wandering was measured using the revised Algase wandering

scale-nursing home version and a clinically improvementwas observed

in this pilot study (Moyle et al., 2013).

Two of the nine studies used physiological and biochemical indexes

as the indicators of biopsychological conditions. In one study (Liang

et al., 2017), participants’ blood pressure, pulse rate, and salivary lev-

els were measured before and after the session. Hair cortisol, which

reflected cumulative cortisol secretion two months prior to the sam-

pling, was also obtained at baseline and at six weeks. No significant

differences in any of the three indicators were reported. While in

the other study (Petersen et al., 2017), galvanic skin response, pulse

rate, and pulse oximetry readings as indicators of stress and anxiety

were examined before and after each 20-min exposure to the robotic

pets. Researchers found significant differences in pulse rates and pulse

oximetry readings.

One study concentrated on the effect of Paro on the motor activity

and sleep patterns of older adults, which was measured by wearable

technology (Moyle et al., 2018). The device was placed on participants’

upper nondominant arm for 24 h during the baseline period, at weeks

5 and 10 of intervention. The intervention group showed a greater

reduction in daytime step count than usual care. The Paro group also

had a greater reduction in nighttime physical activity than the usual-

care group. But there was no difference in sleep patterns.

Reducing drug usage

Medication usage among participants were reported in two studies.

It was checked for psychoactive medications, pain medications, sleep

medications and behavioral medications. One study (Jøranson et al.,

2016) found that there was a significant decrease in the use of psy-

chotropic medications among participants with advanced dementia.

However, there is no difference in medication usage for participants
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F i gu re 5 The effect of Paro on depression

F i gu re 6 The effect of Paro on anxiety

with mild or moderate dementia. The other study (Petersen et al.,

2017) reported that the dosage of medications for pain and behavior

decreased significantly with a Paro intervention after 3 months, while

there is no difference in the use of sleep medications or depression

medications.

DISCUSSION

Social robots have developed at an astounding pace in recent years

as increasing studies suggested that social robots could improve older

adults’ well-being, physical, and mental health. Even though, roles

of the most popular social robot—Paro in assisting long-term care

for older adults living in aged care facilities were not well clarified.

Stronger and more comprehensive evidence were provided for inves-

tigating the effects of Paro on older adults through this systematic

reviewof RCTs. Three domainswere identified: Paro could improve the

QOL, biopsychological conditions, and reducingmedical usage of older

adults.

Quality of evidence

Most of included studies were of low to moderate quality and only

two studies (Moyle et al., 2017, 2018) were regarded as low risk in all

seven criteria for RCTs. All studies reported the method of randomiza-

tion but two of them (Jøranson et al., 2016; Valentí Soler et al., 2015)

did not give detailed statement. The concealment of allocation in two

studies (Petersen et al., 2017; Robinson et al., 2013) were not clear.

Though it is hard to blind the subjects, seven studies were at low risk

of performance bias. Blinding outcome assessors was comparatively

practical, however, only four studies were at low risk of detection bias.

One study (Moyle et al., 2013) was at high risk of incomplete out-

come data because the participants of this study included older adults

with advanced dementia. Overall, more rigorously designed RCTswere

needed to interpret the roles of Paro scientifically.

Participants and intervention examined

Six studies involved participants with varying levels of dementia

and three studies included participants with and without dementia.

Because studies reported their results generally, it seemed like both

types of subjects benefited from the Paro intervention, particularly for

those with advanced dementia (Takayanagi et al., 2014). Researchers

were more willing to explore the roles of Paro for the older adults with

intensive needof spiritual and emotional care, such as older adultswith

cognitive impairment or disability due to their poor ability to control

their behavior and emotions and these kinds of older adults cannot

express their own spiritual needs effectively (Hirakawa et al., 2020),

even though Parowas designed to improve positive feelings for all indi-

viduals (McGlynn et al., 2017). However, in a quasi-experimental study

F i gu re 7 The effect of Paro on agitation
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(Bemelmans et al., 2015), researchers using Paro in intramural care

as the intervention method found that therapeutic outcomes had no

relationships with dementia severity. Thus, on one hand more studies

should focus on exploring the potential of Paro for healthy older adults.

On the other hand,moreRCTs are needed to verify the effectiveness of

Paro on older adults with dementia.

Intervention formats (individual or group) and group size varied

largely in this systematic review. Previous studies have shown that

interacting with Paro in a group format can enhance cooperation and

communication with other participants, therapists, and staff, which

could be useful in improving older adults’ social connectedness and

enlarging social networks (Jøranson et al., 2015; Wada et al., 2004).

However, interacting with Paro individually can better meet the needs

of each participant and it is more suitable for relieving individual neg-

ative mental state and emotional problems, as this allows older adults

more time to interactwith Paro (Kang et a., 2020).Meanwhile, it should

be noted that the results of the study may be affected because partic-

ipants had their preferred scale of intervention formats (De Graaf &

Allouch, 2013).We need further research to explore the optimal inter-

vention formats based on users’ needs and desires to maximize the

beneficial of Paro.

Similar to intervention formats, intervention frequency and dura-

tion was also different in each study. Due to lack of relevant studies,

we cannot determine the dose–response effects of Paro intervention.

However, since Paromay be used as a substitute for real animals, clues

from AAT studies may shine a light on this question. A meta-analysis

(Nimer & Lundahl, 2007) showed that as the number of AAT sessions

increase, there could be an improvement in subjects’ behavioral out-

comes, such as communication or social interaction, but their sense of

well-being could be weakened. The result of this study indicates that

further research are needed to examine appropriate intervention fre-

quency and duration as well as the effects of dosage of Paro interven-

tion.

Roles of Paro in improving quality of life

Our meta-analysis indicated that Paro could improve quality of life

of older adults, and this finding is consistent with another litera-

ture review (Leng et al., 2019). This may because Paro could help

older adults combat loneliness and stimulate social interaction (Cohen-

Mansfield, 2013) which could contribute to the promotion in mood

state, social engagement, and well-being (Bemelmans et al., 2015).

However, Jøranson et al. (2016) found no significant improvement in

quality of life of older adults within mild-to-moderate dementia even

though they received Paro intervention. This may be explained by the

fact that this group of participants had higher remaining psychologi-

cal and physical functions, so they could carry out some daily activities

and maintain meaningful social interactions freely and independently

(Engedal & Haugen, 2004). In this case, the effects of Paro to improve

the quality of life of older adults inmild-to-moderate stage of dementia

were very weak.

Roles of Paro in improving biopsychological
conditions

Results of this review showed that Paro could impose positive impacts

on neuropsychiatric symptoms such as apathy, depression, agitation,

anxiety, and wandering of older adults with dementia. Meanwhile,

physiological indexes related to stress and anxiety including blood

pressure, pulse oximetry and pulse also changed as these symp-

toms improved. Previous studies (Banks et al., 2008; Libin & Cohen-

Mansfield, 2004) have found that interacting with social robotic pets

had similar benefits as AAT. Several studies (Friedmann et al., 2015;

Majić et al., 2013; Menna et al., 2016) have confirmed the benefi-

cial effects of AAT. The underlying mechanisms may be explained by

changes in hormone levels (Handlin et al., 2012), social support (Barker

et al., 2003), or attachment (Miesen, 1993) that occur when older

adults are in contact with animals. Similar to AAT, Paro may exert pos-

itive effects on older adults through similar mechanisms (Leng et al.,

2019). When older adults interact with Paro including stroking, hug-

ging, and petting the soft fur of pet robots, stress-relieving hormones

will be released that alter stress responses and reduce depression and

agitation (Remington, 2002). These stress-relieving hormones would

also lower blood pressure and reduce cortisol levels. In brief, the role

of Paro in improving the health of older adults may result in reducing

hormone responses and physical interactions with pet robots.

Roles of Paro in reducing drug usage

This review found that interacting with Paro can reduce the use of psy-

choactive medications, behavioral medications, and pain medications.

Due to the functions and mechanisms of Paro in relieving neuropsy-

chiatric symptoms which were mentioned earlier, symptoms-related

behaviors could be alleviated and improved. Accordingly, the dosage of

psychoactive and behavioral drugs would also be reduced. In addition,

unmanaged pain could also be a stressor which contributed to peo-

ple’s stress and depression (Brecher &West, 2016).When older adults

interacted with Paro, older adults could be distracted from pain (Lane

et al., 2016). Meanwhile, stress-relieving hormones would release in

order to alleviate the bad emotional experience caused by pain to a

certain extent (Remington, 2002). Thus, the dosageof painmedications

would be reduced. Paro might become a nonpharmacological tool with

great development significance.

Limitations and future research

Our findings suggested that Paro may be a suitable tool to improve

the well-being and the quality of life for older adults living in the aged

care facilities. However, this research also has some limitations. First,

only nine articles were included in this study. Though each trial pro-

vided detailed data, the limited number of included trials limits the

strength of the evidence and resulted in a poor interpretation of the
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findings of some of these studies (Leng et al., 2019). For example, only

two included studies mentioned the roles of Paro in medication usage,

so the results of these studies may not be convincing enough. Second,

the included studies used varying experimental design methods, such

as group and individual interventions, cluster and parallel methods,

and varying durations of interventions. Thus, these differences would

affect the results of this meta-analysis. Third, most subjects included

in this systematic review were older adults with dementia. This may

make our study lack of universality among older adults without intel-

lectual obstacles who also needmental and spiritual care. Last, most of

the included studies were of low to moderate quality, which could also

be a potential risk of bias.

Besides, several issues require attention to further investigation.

First, in addition to determine the proper intervention formats of Paro

to meet varying needs of older adults, it is also very important train-

ing for facilitators, staffs, and potential informants for optimizing the

use of Paro. Facilitators and staffs as well as older adults in the aged

care facilities should receive theeducationprogram fromcertifiedParo

trainer and educationmaterials to help the residents of aged care facil-

ities have more efficient interaction with Paro. The articles (Jøranson

et al., 2015; Jøranson et al., 2016;Moyle et al., 2013; Valentí Soler et al.,

2015) we reviewed in this paper also reported the facilitator training

with protocol and assessors though information of training protocol is

limited.Moreover, as older adults with dementia lost part or all of their

autonomy, ethical issues should be consideredduring the application of

Paro as interventionmethods. How to protect the rights of older adults

when they interact with Paro is worth thinking deeply about.

CONCLUSIONS

A total of nine articles were included in our systematic review. The

results of the meta-analysis showed that Paro have positive effects on

the quality of life, biopsychological conditions, and medical usage of

the older adults living in the aged care facilities. However, the potential

beneficial effects ondaytimeandnighttimephysical activities and sleep

patterns remain unclear. Considering that most of the included studies

were of low tomoderate quality and that only included limited number

of studies with varying study design, there were potential risk of bias

which limited the strength of evidence. Thus, we should be cautious

to make positive comments on the role of Paro. More RCTs should be

established for exploring the role of Paro in older adults without intel-

lectual obstacle and the optimal intervention methods in helping older

adults interacting with Paro.
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