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Abstract 
This document is intended to summarize how scholars have measured the impact of 

social robots and to develop evaluation recommendations based on these findings. 
This review focuses on secondary research that other scholars have conducted on the 

impact of Socially Assistive Robots (SAR) among older adults. 
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Introduction  

This literature review is intended to summarize how scholars have measured the impact of social robots, to 
develop evaluation recommendations based on these findings. This review focuses on secondary research that 
other scholars have conducted on the impact of Socially Assistive Robots (SAR) among older adults, with some 
inclusion of primary studies. This will inform the work of Social Robots, who intends to test their SAR Mindy in a 
care home setting with cognitively healthy and cognitively impaired residents, in one-to-one and potentially 
group settings.  

Abdi et al., 2018. Scoping review on the use of socially assistive robot technology in elderly care. BMJ Open 
2018;8:e018815.1 

The authors conducted a scoping review of the peer-reviewed literature to determine the role of socially 
assistive robots in the future.  

They included 61 articles, describing 33 different studies, including 1574 participants and 11 robots. They 
determined that there are five roles of social robots: affective therapy, cognitive training, social facilitator, 
companionship, and physiological therapy.  Each of these roles are described below. 

Affective therapy: 11 of 15 studies that measured the impact of the SAR (socially assisted robot) on mood 
reported positive findings, including reductions in depression scores, agitation scores and increases in quality of 
life scores. 

In group settings: decreases in agitation scores, decreases in depression scores, higher expression of 
positive emotions. 

The authors suggest that using SAR one on one may reduce negative emotions, and using SAR in group 
environments may increase positive emotions. 

For PWD – the emotional pleasure and interest scores were higher than with plush toys, but no 
difference regarding impact on agitation.  

 
Cognitive Training: six studies looked at the impact of SAR on memory and executive function. The studies seem 
to suggest that executive functioning may be improved by SAR, but not general cognition and memory – 
however these were measured through an MRI which measured corticol thinning. Robots that sing and talk with 
the user were more likely to show improvements in cognition (using the MMSE) – but only with cognitively 
healthy persons. 

Social Facilitator: Seven studies (230 participants) assessed the utility of SAR as facilitators for improved 
sociability between subjects or between subjects and other people. All concluded that the SAR improved 
sociability. This was measured through observation (counting interactions with the SAR and with others) and 
through a validated communication scale.  They noted that those with severe dementia paid less attention to 
the SAR. 

Companionship: Three studies (78 participants) assessed the utility of SAR in overcoming the feeling of 
loneliness and social isolation in the elderly. One study used the SAR in a one-on-one situation and two used it in 
a group setting, and all showed reductions in loneliness. The studies suggest that a SAR can be as effective as a 
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companion as a pet.  However, the studies of the use of the SAR in a group setting may suggest that the group 
activity had an impact on companionship, and it may not have been entirely the SAR. 

Physiological therapy: Two studies looked at the impact of the SAR on physiological measurements like heart 
rate and blood pressure. It is unclear what this means or what the clinical applicability is. 

Overall, the scoping review concluded that SAR is capable of improving mood, although it is not much better 
than a soft toy or placebo robot – for people with and without dementia. However, with cognitive training, the 
SAR tends to be more effective than soft toys or placebo robots. The clearest evidence for cognitive training 
using SAR was with those who are cognitively healthy. SAR also appears to impact sociability and act as a 
companion.  

Measures used in the literature:  

ABMI Agitated Behaviours Mapping Instrument;  
ACIS Assessment of Communication and Interaction Skills;  
AES Apathy Evaluation Scale;  
AI Apathy Inventory; 
AIBO Artificial Intelligence Robot;  
AOKLS Ando Osada and Kodama Loneliness Scale;  
APADEM-NH Apathy Scale for Institutionalized Patients with Dementia Nursing Home version;  
BARS Brief Agitation Rating Scale;  
CAM Confusion Assessment Method;  
CDR Clinical Dementia Rating Scale;  
CMAI Cohen Mansfield Agitation Inventory; 
Coop/Wonca Mood scale;  
CSDD Cornell Scale for Symptoms of Depression in Dementia;  
GBS Gottfries-Bråne-Steen Scale;  
GDS Geriatric Depression Scale;  
GLDS Global Deterioration Scale;  
IPPA Goal attainment scale;  
LAPS Lexington Attachment to Pets Scale; 
LMBS Lawton’s Modified Behaviour Stream;  
MMSE Mini Mental State Examination;  
NPI Neuropsychiatric Inventory; 
OERS Observed Emotion Rating Scale;  
POMS Profile of Mood States;  
QoLAD Quality of Life in Alzheimer’s Disease Scale; 
QUALID Quality of Life Scale;  
RAID Rating Anxiety in Dementia Scale;  
SF-36 Short Form Health Survey; 
UCLA LS University of California Los Angeles Loneliness Scale. 
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Beuscher et al. 2017. Socially Assistive Robots: Measuring Older Adults’ Perceptions. J Gerontol Nurs. 2017 
December 01; 43(12): 35–43.2 

The authors surveyed older adults to determine their likelihood to use SARs. They called this survey the “Robot 
Acceptance Survey”. It has 3 subscales: Performance Expectancy, Effort Expectancy, and Attitude. They argue 
that this survey requires further testing but may be helpful in determining the potential of SARs in a given 
population. 

 

Chen et al. 2018. Social Robots for Depression in Older Adults: A Systematic Review. Journal of Nursing 
Scholarship. 50:6, 612–622.3 

The authors conducted a systematic review of studies that measured the impact of SARs on depression in older 
adults.  Seven studies were included.  Social robot interventions consisted of companion, communication, and 
health monitoring robots. Three studies presented promising outcomes for reducing depressive symptoms in 
older adults following social robot interventions, and three studies showed decreased, but nonsignificant, trends 
in depression scores. 

The assessment of the primary outcome of depressive symptomatology was based on two instruments: the 
Cornell Scale for Depression in Dementia (Jøranson et al., 2015 ; Petersen et al., 2017 ) and the Geriatric 
Depression Scale–Short Form (GDS ; Broadbent et al., 2016 ; Moyle et al., 2013 ; Robinson et al., 2013 ; Tanaka 
et al., 2012 ; Thodberg et al., 2016 ). 

A group activity with the social robot demonstrated more beneficial effects than an individual activity for older 
adults. It appears that social robots, particularly Paro, are an effective intervention for alleviating depressive 
symptoms when used frequently, such as twice a week. 

 

Moyle 2017. Potential of telepresence robots to enhance social connectedness in older adults with dementia: 
an integrative review of feasibility. International Psychogeriatrics.4 

This paper presents a mixed-method integrative review of telepresence robots used to improve social 
connection of people with dementia by enabling real-time communication with their carers. 
 
A review of 1,035 records, identified four eligible peer-reviewed publications, reporting findings about three 
different mobile telepresence robots. The study designs included qualitative and mixed-methods approaches, 
focusing primarily on examining the feasibility and acceptability of the telepresence robots within the context of 
dementia care. These studies reported both positive outcomes of using telepresence robots to connect people 
with dementia to others, as well as barriers, such as a lack of experience in using a robot and technological 
issues. 
 
Telepresence robots have potential utility for improving social connectedness of people with dementia and their 
carers. However, more systematic feasibility studies are needed to inform the development of telepresence 
robots followed by clinical trials to establish efficacy within dementia care. 
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Moyle, W., Kellett, U., Ballantyne, A. and Gracia, N. (2011). Dementia and loneliness: an Australian 
perspective. Journal of Clinical Nursing, 20, 1445–1453. doi: 10.1111/j.1365-2702.2010.03549.x.5 

The purpose of this study was to assess the feasibility of using “Giraff”, a telepresence robot to enhance 
engagement between family and a person with dementia living in long-term care. 

 

Twenty-six calls with an average duration of 23 mins took place. Residents showed a general state of positive 
emotions across the calls with a high level of engagement and a minimal level of negative emotions. Participants 
enjoyed the experience and families reported that the Giraff robot offered the opportunity to reduce social 
isolation. 

Measurement: through video recording, semi-structured interviews, and research team observations and notes.  

Data collected: The protocol for the coding of facial emotional responses was based on the ‘Observed Emotion 
Rating Scale’ (OERS). The OERS was developed to assess affective states (positive and negative emotion) in older 
people with Alzheimer’s disease. As per the OERS, residents’ emotional responses were categorised as pleasure, 
anger, anxiety or fear, and sadness, and coded according to frequency. The occurrence of an emotion was coded 
only if a resident exhibited a unique emotional expression within a given five second timeframe. If the same 
emotion re-occurred in the same five-second timeframe, it was disregarded and only one instance was coded.  

Engagement – research team determined whether the user was engaged with the robot, or unengaged.  
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Pu. 2017. The Effectiveness of Social Robots for Older Adults: A Systematic Review and Meta-Analysis of 
Randomized Controlled Studies. Gerontologist, 2019, Vol. 59, No. 1, e37–e51.6 

 A mixed-method systematic review of RCTs meeting the study inclusion criteria was undertaken. 

A total of 13 articles from 11 RCTs were identified from 2,204 articles, of which 9 studies were included in the 
meta-analysis.  

Social robots appeared to have positive impacts on agitation, anxiety, and quality of life for older adults, but no 
statistical significance was found in the meta-analysis.  However, results from a narrative review indicated that 
social robot interactions could improve engagement, interaction, and stress indicators, as well as reduce 
loneliness and the use of medications for older adults. 

Measurements: 

MLAPS   Modified Lexington Attachment to Pets Scale 
GDS1     Geriatric Depression Scale;  
SF-12     Health Related Quality of Life Short Form;  
MARS     Medication  Adherence Report Scale;  
BARS     The Brief  Agitation Rating Scale;  
CSDD     Cornell Scale for Symptoms of Depression in Dementia;  
QUALID   Quality of Life in Late-Stage Dementia Scale;  
CMAI-SF     The Cohen-Mansfield  Agitation Inventory-Short Form;  
NPI-Q     Neuropsychiatric Inventory Brief Questionnaire;   
RAID     Rating  Anxiety in Dementia;   
AES     Apathy Evaluation;  
OERS     Observed Emotional Rating Scale;  
QoL-AD   Quality of life for Alzheimer’s Disease 
GDS2     Global Deterioration Scale;  
APADEM-NH   Apathy scale for institutionalized Patients with Dementia Nursing Home version 

 

Pooled results indicate that social robots have the potential to reduce agitation and anxiety, as well as improve 
quality of life for older adults.  The narrative review indicates that interacting with social robots improves 
engagement and communication, as well as reduces loneliness, stress responses, and medication use in older 
adults. 

 

Robinson, Cottier, Kavanaugh. 2019. Psychosocial health interventions by social robots: systematic review of 
randomized controlled trials. JMIR 21(5): e13203.7 

The authors conducted a systematic review of psychosocial health interventions by social robots and did not 
only focus on interventions targeted to older adults. 

Out of 408 extracted records, 27 trials met the inclusion criteria: 6 in child health or well-being, 9 in children 
with autism spectrum disorder, and 12 with older adults. 
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Of the interventions that focused on older adults, there was a tendency towards improvements in loneliness, 
depression, agitation, and quality of life.  Impacts on cognition were less about improving cognition and more 
about reducing decline. 

2 measured a decrease in loneliness using the UCLA Loneliness Scale. 

2 measured a decrease in depression using the Cornell Scale for Symptoms of Depression in Dementia. 

2 studies demonstrated a reduction in agitation using the Cohen-Mansfield Agitation Inventory-Short Form. 

2 studies demonstrated increased quality of life using the Quality of Life in Late-stage Dementia (QUALID) scale 
and the Quality of Life for Alzheimer’s Disease Scale. 

 

Vandemeulebroucke et al., 2018. How do older adults experience and perceive socially assistive robots in 
aged care: a systematic review of qualitative evidence. AGING & MENTAL HEALTH, 2018 VOL. 22, NO. 2, 149–
167.8 

The authors conducted a systematic literature review. 

Seventeen studies producing 23 publications were included. Based on the opinions of older adults, four themes 
emerged in relation to the use of SARS: (1) roles of a SAR; (2) interaction between the older adult and the SAR, 
which could be further subdivided into (a) the technical aspect of the interaction and (b) the human aspect of 
the interaction; (3) appearance of the SAR; and (4) normative/ ethical issues regarding the use of SARs in aged 
care. 

Role of the SAR: help with safety, useful for servant-like functions, help with memory and do cognitive health 
games, entertainment, companionship. 

Interaction with the SAR: ease of use very important – users should not have to over-annunciate; it should 
function properly; human-like responses; spontaneous. 

Appearance of the SAR: Older adults can be divided into three groups on the basis of their opinions of the SARs’ 
appearance. One group favored human-looking SARs, one preferred machine-looking SARs, and one preferred 
SARs with a mixed appearance. Both negative and positive feelings were expressed toward every possible 
appearance of a robot. 

 

In Summary 

Of the five primary “functions” of SAR (affect, cognition, companionship, sociability, and physiology), four are 
relevant for Mindy: affect, cognition, companionship and sociability.  It is thus, theoretically possible that Mindy 
might impact users’ affect (mood), cognition (memory, executive functioning), companionship (loneliness) and 
sociability (enjoyment of others’ company).  With regards to improving sociability – it depends upon how Mindy 
is used. If Mindy is used one-on-one and not used in a group or to connect the user with remote friends and 
family, we would not expect Mindy to impact sociability. At this point, since group activity is unknown, let’s 
focus on affect, cognition and companionship.  
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The literature suggests that cognition is difficult for socially assisted robots to improve because the population 
of older adults that these devices have been tested with is primarily cognitively impaired7. With this population, 
improved cognition is not expected. However, the technology may reduce cognitive decline. However, this is 
difficult to measure because determining “baseline” cognitive decline in an individual is extremely difficult 
because it is non-linear and very individual. As such, we suggest that we focus on evaluating how Mindy impacts 
affect and companionship. 

Affect 

Affect (or mood) is a large category of emotional states, many widely considered positive (e.g. engagement), and 
many widely considered negative (e.g. depression). Dementia is associated with mood changes such as 
increased depression and agitation and reduced engagement. As such, among older adults, these states are 
commonly measured. The most commonly used methods of measuring depression are using the Geriatric 
Depression Scale and the Cornell Scale of Symptoms of Depression in Dementia. Since the population of older 
adults who will be using Mindy includes cognitively well and cognitively impaired persons, we are 
recommending the use of the Geriatric Depression Scale (GDS).  

For the measurement of agitation, the most commonly used instruments are the Brief Agitation Rating Scale and 
the Cohen-Mansfield Agitation Inventory Scale. Since the Brief Agitation Rating Scale has 10 items and the 
Cohen-Mansfield has 29, and both have been validated in care home settings, we are recommending the Brief 
Agitation Rating Scale (BARS). Overall changes in affect have also been captured in quality of life scales. In the 
SARs studies we reviewed, quality of life was most often measured using the Quality of Life for Alzheimer’s 
Disease scale, the Quality of Life in Late-Stage Dementia Scale, and the SF-QOL instrument. Since our population 
includes many people who do not have dementia, we have chosen to use the SF-QOL instrument. 

Companionship 

Companionship captures the ability of the SAR to be “company” for the user. Companionship for SARs has been 
most often measured using the UCLA Loneliness Scale.   

Another method of gauging a user’s reaction to the SAR is by measuring emotional response. Emotional 
response can be measured by observing the user’s facial and physical reaction to the SAR. It has been measured 
using the OERS – the Observed Emotional Rating Scale.  
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