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Abstract
7KH XUJHQW SUHVVXUH RQ KHDOWKFDUH LQFUHDVHV WKH QHHG IRU XQGHUVWDQGLQJ KRZ QHZ
WHFKQRORJ\ VXFK DV VRFLDO URERWV PD\ RIIHU VROXWLRQV 0DQ\ KHDOWKFDUH VLWXDWLRQV DUH
emotionally charged, which likely affects people’s perceptions of such robots in healthcare
contexts. Thus far however, little attention has been paid to how people’s prior emotions
may influence their perceptions of the robot. Based on emotional appraisal theories and
prior research, we assume that particularly emotional coping appraisals would influence
healthcare-robot perceptions. Additionally, we tested effects of actual coping through the
use of emotion-focused and problem-focused coping strategies. Hypotheses were tested in a
2 (sad vs. angry) x 2 (hard-to-cope-with vs. easy-to-cope-with) between-subjects
experiment, also including a control group. Results (1=132; age range 18-36) showed that
manipulated coping potential indirectly affected perceptions of a healthcare robot via the
appraisal of coping potential. Furthermore, positive emotion-focused coping affected
perceptions of a healthcare robot positively. Thus, people’s healthcare-robot perceptions
were affected by how they cope or how they think they can cope with their emotions, rather
than by the emotions as such.
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3HUFHSWLRQVRIKHDOWKFDUHURERWVDVDIXQFWLRQRI
HPRWLRQEDVHGFRSLQJ7KHLPSRUWDQFHRIFRSLQJ
DSSUDLVDOVDQGFRSLQJVWUDWHJLHV
,QWURGXFWLRQ
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The world’s population is aging rapidly: Expectations are that the percentage of elderly
people (aged 60 and over) worldwide will increase from 12 to 22% by 2050 (World Health
Organization, 2015a) and this increase will be even larger in (parts of) North America,
Europe, and Asia (i.e., over 30%; World Health Organization, 2015b). These rapidly aging
populations worldwide put pressure on both acute and long-term healthcare (World Health
Organization, 2015b), and thus the need for solutions to release some of this pressure
grows. Solutions are sought, amongst others, in the use of technological assistance such as
health informatics services (e.g., Shin, Lee, & Hwang, 2017), wearables/activity trackers
(e.g., Shin & Biocca, 2017), robots, or virtual avatars. Increasingly, these technological
developments are focused not only on utility, but also on socially interacting with the user
(Broadbent, 2017; Salem & Dautenhahn, 2017). Based on the ease with which people
communicate in human ways with all kinds of mediated characters and computers (cf. the
Media Equation, Reeves & Nass, 1996; anthropomorphism, e.g., Epley, Waytz, &
Cacioppo, 2007) and actual observations with a humanlike robot (e.g., Van Kemenade,
Konijn, & Hoorn, 2015), the current study focuses on the perceptions people have of social
healthcare robots.
Most research on healthcare robots thus far focused on how people perceive or
experience such robots DIWHU they have interacted with them (e.g., Broadbent et al., 2010;
Heerink, Kröse, Evers, & Wielinga, 2006). For instance, several studies found that
interacting with the cuddly robot seal Paro led to positive emotions in healthy older adults
(McGlynn, Kemple, Mitzner, King, & Rogers, 2017), reduced loneliness among residents
of a rest home (Robinson, MacDonald, Kerse, & Broadbent, 2013), and led to less agitation
and depression among demented elderly nursing home residents (Jøranson, Pedersen,
Rokstad, & Ihlebæk, 2015). Little attention has been paid to how people’s emotions and
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DWWLWXGHVPD\LQIOXHQFHWKHLUSHUFHSWLRQVRIVXFKURERWVHYHQ SULRU to any interaction with
it, while expectations not being met (Shin & Choo, 2011) and negative prior attitudes may
withhold people from starting (or continuing) interactions with robots in the first place (De
Graaf, Ben Allouch, & Van Dijk, 2016; Stafford, MacDonald, Jayawardena, Wegner &
Broadbent, 2014). In a study among residents of a retirement village, residents with positive
prior attitudes towards robots were more likely to actually use the available robot than
residents with less positive prior attitudes towards robots (Stafford et al., 2014). Broadbent
and colleagues (2010) found similar results. They recorded the reactions of participants to a
healthcare robot taking their blood pressure and compared this to the reactions to a medical
student doing the same. Even though the results of the robot and medical students were in
fact equally accurate, participants EHOLHYHG that the robot was less accurate and felt less
comfortable with it than with the medical students. Furthermore, participants with more
positive prior attitudes and emotions about robots in general had more positive perceptions
about the medical robot than participants with less favorable prior attitudes and emotions
about robots. Because many people in healthcare situations experience intense emotions
(e.g., anxiously awaiting a diagnosis, feeling angry or fearful about a bad diagnosis, feeling
frustrated by a loss of autonomy over life, etc.), it is thus likely that such emotions affect
their perceptions of (future interactions with) healthcare robots. Therefore, studying the
effects of people’s prior emotions on perceptions of healthcare robots is important in light
of the most optimal way for such robots to benefit society.
Emotions may influence our perceptions of healthcare robots via the appraisals of
the emotional situation. As suggested by appraisal theorists, every emotional situation is
appraised on a number of different dimensions (such as valence, agency, certainty, coping
potential, etc.) and each emotion is associated with a distinct pattern of appraisals on these
dimensions (e.g., Roseman & Smith, 2001; Frijda, 2007). Emerging from this idea, Lerner
and Keltner (2000; 2001) proposed the appraisal-tendency framework, which hypothesizes
that the appraisal pattern associated with one’s current emotional state could influence
one’s appraisals of future situations. Thus, the appraisals associated with one’s current
emotional situation may transfer to future situations. The future situation – which may be
unrelated to the initial situation – may then be appraised in a similar way as the current
situation. For instance, Lerner and Keltner (2000; 2001) showed that angry people appraise
more certainty and control in their situation than fearful people. Consequently, angry
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SHRSOH DSSUDLVH PRUH FHUWDLQW\ DQG FRQWURO LQ IXWXUH XQUHODWHG  VLWXDWLRQV HYHQWXDOO\
OHDGLQJWRPRUHRSWLPLVWLFULVNDVVHVVPHQWVRIWKRVHIXWXUHVLWXDWLRQV
Previous research found that the effects of people’s prior emotions on their
SHUFHSWLRQV RI D KHDOWKFDUH URERW ZHUH PHGLDWHG E\ WKH DSSUDLVDO RI FRSLQJ SRWHQWLDO
6SHNPDQ .RQLMQ  +RRUQ ). In that study, appraisals of participants’ emotional
VLWXDWLRQ ZHUH FRPSDUHG IRU WKH HIIHFWV RI WKUHH GLIIHUHQW HPRWLRQDO VWDWHV VDGQHVV
frustration, and happiness) on participants’ perceptions of a (future) healthcare robot.
5HVXOWVVKRZHGWKDWWKHWKUHHHPRWLRQDOVWDWHVGLIIHUHGLQWKHDSSUDLVDOVDVVRFLDWHGWRWKHP
VRPH RI ZKLFK LQ WXUQ DIIHFWHG SHUFHSWLRQV RI WKH URERW 7KXV WKH HPRWLRQDO VWDWHV
LQIOXHQFHG WKH SHUFHSWLRQV RI WKH URERW LQGLUHFWO\ ,Q SDUWLFXODU WKH DSSUDLVDO RI FRSLQJ
SRWHQWLDO DSSHDUHG WR SOD\ DQ LPSRUWDQW UROH LQ PHGLDWLQJ EHWZHHQ HPRWLRQDO VWDWH DQG
perceptions of the robot’s affordances, relevance, valence, and use intentions. That is, the
HDVLHUSDUWLFLSDQWVWKRXJKWWKH\FRXOGFRSHZLWKWKHLUHPRWLRQDOVLWXDWLRQWKHPRUHSRVLWLYH
WKH\ZHUHDERXWWKHKHDOWKFDUHURERW*LYHQWKDWPDQ\KHDOWKFDUHVLWXDWLRQVDUHHPRWLRQDOO\
WD[LQJ DQG WKXV UHTXLUH VRPH IRUP RI FRSLQJ WKHVH UHVXOWV JXLGHG WKH FXUUHQW VWXG\ LQ
H[DPLQLQJWKHHIIHFWVRIFRSLQJ SRWHQWLDO RQSHUFHSWLRQVRIKHDOWKFDUHURERWV
7KH DSSUDLVDO RI FRSLQJ SRWHQWLDO LV FORVHO\ UHODWHG WR WKH FRSLQJ VWUDWHJLHV WKDW
SHRSOH DFWXDOO\ XVH WR GHDO ZLWK HPRWLRQDOO\ VWUHVVIXO VLWXDWLRQV %LSSXV  <RXQJ 
/D]DUXV   +RZHYHU HYHQ WKRXJK DSSUDLVHG FRSLQJ SRWHQWLDO DQG DFWXDO FRSLQJ DUH
UHODWHGWKH\DUHQRWWKHVDPH,IVRPHRQHDSSUDLVHVKLVKHUVLWXDWLRQDVHDV\WRFRSHZLWK
LW GRHV QRW LPSO\ WKDW WKH SHUVRQ ZLOO XVH HIIHFWive or ‘easy’ coping strategies ,Q WKH
OLWHUDWXUHWZRPDMRUW\SHVRIFRSLQJVWUDWHJLHVDUHGLVWLQJXLVKHGDVSUREOHPIRFXVHGFRSLQJ
VWUDWHJLHV DQG HPRWLRQIRFXVHG FRSLQJ VWUDWHJLHV /D]DUXV    3UREOHPIRFXVHG
FRSLQJ VWUDWHJLHV DUH DLPHG DW FKDQJLQJ WKH SUREOHPDWLF RU VWUHVVIXO UHODWLRQVKLS EHWZHHQ
WKH VHOI DQG WKH VLWXDWLRQ IRU LQVWDQFH E\ WDONLQJ WR VRPHRQH ZKR PDGH \RX XSVHW WR
FKDQJH WKH VLWXDWLRQ &KDQJ   (PRWLRQIRFXVHG FRSLQJ VWUDWHJLHV DUH DLPHG DW
changing the emotion itself, for instance, by consciously changing one’s appraisal of the
HPRWLRQDOVLWXDWLRQ LHFRJQLWLYHUHDSSUDLVDO.DUDGHPDV7VDOLNRX 7DOODURX RU
sharing one’s emotions with someone else (Chang, 2013). 



Even though some researchers distinguish adaptive and maladaptive coping strategies, others stress that coping
strategies are not inherently adaptive or maladaptive. A coping strategy that is adaptive in one situation can be
maladaptive in other situations (Carver, Scheier, & Weintraub, 1989).



3

Chapter 3





,QUHODWLQJWKHDSSUDLVDORIFRSLQJSRWHQWLDOWRWKHSDUWLFXODUFRSLQJVWUDWHJLHVWKDW
DQLQGLYLGXDODFWXDOO\DSSOLHVLWLVLPSRUWDQWWRQRWHWKDWSHRSOHPD\XVHGLIIHUHQWFRSLQJ
VWUDWHJLHVLQSDUDOOHO /D]DUXV 7KXVHPRWLRQIRFXVHGDQGSUREOHPIRFXVHGFRSLQJ
VWUDWHJLHVDUHQRW PXWXDOO\H[FOXVLYH:KLOHERWKVWUDWHJLHVFDQEHXVHGDWWKHVDPHWLPH
WKH EDODQFH EHWZHHQ WKH WZR PD\ GLIIHU LH D SHUVRQ PD\ XVH UHODWLYHO\ PRUH SUREOHP
IRFXVHG FRSLQJ VWUDWHJLHV LQ RQH VLWXDWLRQ DQG PRUH HPRWLRQIRFXVHG FRSLQJ VWUDWHJLHV LQ
RWKHUV  :KLFK RI WKH WZR W\SHV RI FRSLQJ VWUDWHJLHV KDV WKH XSSHU KDQG GHSHQGV RQ WKH
DSSUDLVDORIWKHHPRWLRQDOVLWXDWLRQ )RULQVWDQFHZKHQSHRSOHIHHOWKDWWKH\KDYHFRQWURO
RYHUWKH VLWXDWLRQDQGDUHDEOHWRFKDQJHWKHVLWXDWLRQWKH XVHRISUREOHPIRFXVHGFRSLQJ
VWUDWHJLHVZLOOSUHGRPLQDWHZKHUHDVIHHOLQJVRISRZHUOHVVQHVVDQGLQDELOLW\WRFRQWUROWKH
VLWXDWLRQ RIWHQ FRLQFLGH ZLWK PRUH HPRWLRQIRFXVHG FRSLQJ VWUDWHJLHV &KLDYDULQR HW DO
 *ODQ]

 6FKZDUW]  /D]DUXV  /D]DUXV

 )RONPDQ   7KXV

HPRWLRQDO VLWXDWLRQVWKDWDUH DSSUDLVHGDVXQFRQWUROODEOHRUKDUGWRFRSHZLWK ZLOOOHDGWR
UHODWLYHO\PRUHHPRWLRQIRFXVHGFRSLQJZKHUHDVVLWXDWLRQVWKDWDUHFRQWUROODEOHDQGHDVLHU
WRFRSHZLWKZLOOOHDGWRUHODWLYHO\PRUHSUREOHPIRFXVHGFRSLQJ
)ROORZLQJ WKH DERYH UHDVRQLQJ ZH K\SRWKHVL]HG WKDW SHRSOH ZKR DSSUDLVH WKHLU
HPRWLRQDO VLWXDWLRQ LH KHUH LQ D KHDOWK FRQWH[W  DV KDUGWRFRSHZLWK ZLOO XVH PRUH
HPRWLRQIRFXVHG FRSLQJ VWUDWHJLHV WKDQ SUREOHPIRFXVHG FRSLQJ VWUDWHJLHV ZKHUHDV WKH
RSSRVLWHLVH[SHFWHGIRUSHRSOHZKRDSSUDLVHWKHHPRWLRQDOVLWXDWLRQDVHDV\WRFRSHZLWK
+  )XUWKHUPRUH ZH H[SHFWHG WKDW HPRWLRQDO VLWXDWLRQV WKDW DUH DSSUDLVHG DV HDV\WR
FRSHZLWK LH KLJK FRSLQJ SRWHQWLDO  DUH UHODWHG WR PRUH SRVLWLYH SHUFHSWLRQV DERXW
KHDOWKFDUHURERWV YLDWKHXVHRISUREOHPIRFXVHGFRSLQJFI+ WKDQHPRWLRQDOVLWXDWLRQV
WKDWDUHKDUGWRFRSHZLWK + 

2YHUYLHZRIWKHFXUUHQWVWXG\
7R WHVW WKH K\SRWKHVL]HG HIIHFWV RI DSSUDLVHG FRSLQJ SRWHQWLDO DQG DFWXDO XVH RI FRSLQJ
VWUDWHJLHV RQ SHUFHSWLRQV RI KHDOWKFDUH URERWV ZH PDQLSXODWHG DSSUDLVDOV RI FRSLQJ
SRWHQWLDO HDV\WRFRSHZLWKYVKDUGWRFRSHZLWK LQUHODWLRQWRGLIIHUHQWHPRWLRQDOVWDWHV
DQJHUYVVDGQHVV (YHQWKRXJKRXUPDLQDLPZDVWRWHVWWKHHIIHFWVRIDSSUDLVHGFRSLQJ
SRWHQWLDO ZH UHFRJQL]H WKDW DSSUDLVDOV RQO\ RFFXU LQ WKH FRQWH[W RI HPRWLRQDO VWDWHV DQG
WKDWGLIIHUHQWHPRWLRQDOVWDWHVDUHDVVRFLDWHGWRGLIIHUHQWSDWWHUQVRIDSSUDLVDOV FIDSSUDLVDO
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theory). Two different emotional states were thus included to check whether the expected
effect of the appraisal of coping potential would be unique for any of these emotional
states, or whether it existed in spite of the emotional state of the participant. We chose to
manipulate anger and sadness because these emotional states often occur in healthcare
contexts, based on informal pilot interviews with healthcare professionals, which were in
line with the literature (e.g., Olsson, Bond, Johnson, Forer, Boyce, & Sawyer, 2003).
Moreover, the associated appraisal of coping potential clearly differentiates between these
two emotions: Anger is generally associated with high coping potential, whereas sadness is
associated with low (problem-focused) coping potential (E. Harmon-Jones, Sigelman,
Bohlig & C. Harmon-Jones, 2003; Lowe et al., 2003). For comparison, we contrasted this
with a control group in a relaxed state (which is considered as slightly positive). We
induced emotional state by means of a commonly applied recall procedure (cf. Lerner &
Keltner, 2001; Small & Lerner, 2008). Appraised coping potential was manipulated by
asking participants either to recall a situation they could easily cope with or to recall a
situation they could hardly cope with. Because the control group was instructed to recall a
situation in a relaxed state, coping potential was not manipulated within this group.

)LJXUH Screenshot of robot Alice. (Photo: Marloes Spekman)

Participants were invited to a study about emotional memories. References to
robots were intently avoided to prevent self-selection bias and interference of prior
75
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perceptions of robots with the expected effects of emotional state and appraised coping
potential. Only after emotion recall were participants informed that they would interact with
humanoid social robot Alice 2 about their well-being. Then, the robot asked the participants


a series of questions based on the Manchester Short Assessment of Quality of Life
(MANSA) questionnaire (Priebe, Huxley, Knight, & Evans, 1999) via brief on-screen video
clips (Figure 1).

0HWKRGV
3DUWLFLSDQWVDQGGHVLJQ
Participants (1 = 141) were randomly assigned to one of 5 conditions of a 2 (emotional
state: sad vs. angry) x 2 (coping potential: hard-to-cope-with vs. easy-to-cope-with)
between-subjects experiment and a control group (relaxed emotional state, no coping
potential manipulation). Participants were recruited voluntarily and received course credits
(through the university’s undergraduate participant pool) or a small monetary compensation
as a reward. Informed consent was obtained from all participants. Nine participants were
removed from the dataset because they displayed clear answering patterns (i.e., only
checking the extremes or only the mid-category, no variation), or did not complete the
study. The remaining 132 participants ranged in age from 18 to 36 (0 = 21.70, 6' =
4.68).The majority was female (77.3%). When checking for gender effects, we found that
female participants perceived the humanoid robot as prettier (0 = 2.98, 6' = .80) than male
participants (0 = 2.37, 6' = .99, )(1,130) = 12.03, S = .001, ȘS2 = .09). No other effects of
gender were found and therefore gender was not included as covariate in subsequent
analyses.

3URFHGXUH
Upon entering the lab, participants were seated behind a PC and instructed to put on the
headphones and follow the on-screen instructions. Participants were informed that the first
part of the study was about mapping how people recall and cope with emotional situations.

2
Alice is humanoid robot (model R-50) with a special expressive face (“Alice”), produced by RoboKind. Since
then, RoboKind has stopped producing the Alice-face.

76
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,Q IDFW WKH SDUWLFLSDQWV ZHUH LQVWUXFWHG WR UHFDOO DQ HPRWLRQDO VLWXDWLRQ FI /HUQHU



.HOWQHU6PDOO /HUQHU UHODWHGWRRQHRIWKHH[SHULPHQWDOFRQGLWLRQV LH
HPRWLRQDOVWDWHVDGYVDQJHUYVUHOD[HGFRQWUROFRSLQJSRWHQWLDOKDUGYVHDV\WRFRSH
ZLWK  3DUWLFLSDQWV ZHUH LQVWUXFWHG WR UHFDOO WKH HPRWLRQDO VLWXDWLRQ DV YLYLGO\ DV SRVVLEOH
DQG WKHQ WR EULHIO\ GHVFULEH WKH VLWXDWLRQ DQG UHODWHG IHHOLQJV 7R DLG UHFDOO ZH DVNHG
several questions (e.g., “What happened that made you feel angry/sad?”; “Why did you feel
you could barely cope with/ cope quite well with the situation at hand?”). 7KHUHDIWHU D
PDQLSXODWLRQ FKHFN ZDV DVVHVVHG IRU FRSLQJ SRWHQWLDO PHDVXULQJ DSSUDLVDOV RI FRSLQJ
SRWHQWLDODQGFORVHO\UHODWHGDSSUDLVDOV VXFKDVDJHQF\H[SHFWDWLRQVDERXWWKH IXWXUH DQG
FRQWURO 1H[W ZHDVVHVVHGWKHLQWHQVLW\RIWKHUHFDOOHGHPRWLRQDQGWKHFRSLQJVWUDWHJLHV
WKH\DFWXDOO\XVHGLQGHDOLQJZLWKWKDWVLWXDWLRQ
,Q WKH VHFRQG SDUW SDUWLFLSDQWV ZHUH WROG WR FRQYHUVH ZLWK D URERW 7KLV ZDV WKH
ILUVW WLPH SDUWLFLSDQWV ZHUH LQWURGXFHG WR RXU KXPDQRLG VRFLDO URERW RQ VFUHHQ  :H
measured participants’ initial reactions to introducing the robot, followed by the actual
LQWHUDFWLRQ ZLWK WKH URERW XVLQJ D VWDQGDUG SURWRFRO IRU DOO SDUWLFLSDQWV ZKLFK HQVXUHG
FRQWUROOHG OHQJWK DQG FRQWHQW RI KXPDQURERW LQWHUDFWLRQ WLPH 7KH URERW DVNHG WKH
SDUWLFLSDQWVDVHULHVRITXHVWLRQVDERXWKHDOWKDQGZHOOEHLQJYLDEULHIRQVFUHHQYLGHRFOLSV
)LJXUH . This interaction was based on the Manchester Short Assessment of Quality of
Life (MANSA) questionnaire (Priebe, Huxley, Knight, & Evans, 1999) that is often applied
in healthcare settings.
Following the interaction, we measured participants’ perceptions of the robot.
Next, they were given the opportunity to provide any additional comments on the use of
humanoid robots and their feelings about discussing well-being with such a robot. After
completing demographic variables and background questions, participants were thanked for
their participation and debriefed.

0HDVXUHV
(PRWLRQ DQG SUREOHPIRFXVHG FRSLQJ VWUDWHJLHV The 28-item Brief COPE (Carver,
1997) assessed which coping strategies participants used. Originally, the Brief COPE

3

Video clips were used because the (speech) technology was not stable enough to have the humanoid robot
interact similarly and consistently in a real-life face-to-face situation with all 141 participants individually.
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comprised of fourteen 2-item subscales, representing different ways to cope with
emotionally stressful situations (Carver, 1997). Although Carver (2007) did not design the
scale to distinguish emotion-focused and problem-focused coping strategies, the subscales
in the original full-length version of the COPE questionnaire (Carver, Scheier, &
Weintraub, 1989) did provide pointers for items to match the concepts of emotion-focused
and problem-focused coping. Combined with results from Exploratory Factor Analyses, a
5-factor solution was deemed most sensible, both in terms of content of the subscales and in
reflecting the literature (e.g., Cooper, Katona, Orrell, & Livingston, 2008; Horwitz, Hill, &
King, 2011; Knowles, Wilson, Connell, & Kamm, 2011; Wilson, Pritchard, & Revalee,
2005). Therefore, we used these 5 subscales in the current study and they are briefly
discussed next.
3UREOHPIRFXVHGFRSLQJ was measured with 4 items, combining Carver’s original
subscales of Active Coping and Planning. Together, these items formed a reliable scale
(Cronbach’s Į = .76). Emotion-focused coping is often seen as a single construct in the
extant literature, however, the results of our study showed a clear distinction between
positive and negative emotion-focused coping strategies. 3RVLWLYH HPRWLRQIRFXVHG FRSLQJ
consisted of 12 items, containing 6 of Carver’s subscales: Positive Reframing, Acceptance,
Humor, Denial (recoded), Emotional Support, and Instrumental Support. Together, these 12
items formed a reliable scale (Cronbach’s Į =.78). The QHJDWLYH HPRWLRQIRFXVHG FRSLQJ
scale consisted of Carver’s 2-item Self-Blame subscale, which had good internal
consistency (5Spearman-Brown = .74). 4 Finally, 2 separate, more externally driven subscales
#$

appeared to be important: coping by substance use and spiritual coping. The 2 items to
assess FRSLQJ E\ VXEVWDQFH XVH together formed a reliable subscale (5Spearman-Brown = .92).
The 2-item scale for VSLULWXDO FRSLQJ (which is somewhat broader than Carver’s original
Religious Coping subscale) also was reliable (5Spearman-Brown = .88).
Appraisal of coping potential. Most scales available in the extant literature to
measure appraisals of coping potential were deemed inappropriate for the current study’s
purposes because they were confounded with either the assessment of actual coping, or the
assessment of other appraisals (such as power, agency, or control; cf. Ellsworth & Scherer,

4

Eisinga, Te Grotenhuis, and Pelzer (2012) suggest that the Spearman-Brown coefficient is the most appropriate
measure of reliability for 2-item scales (compared to Cronbach’s alpha and Pearson’s correlation).

78
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  ,Q DGGLWLRQ VRPH H[LVWLQJ VFDOHV VSHFLILFDOO\ IRFXV RQ HLWKHU HPRWLRQIRFXVHG RU
SUREOHPIRFXVHG DSSUDLVDOV RI FRSLQJ SRWHQWLDO EXW IRU RXU VWXG\ ZH ZDQWHG WR DVVHVV
DSSUDLVDOVRIJHQHUDOFRSLQJSRWHQWLDO7KHUHIRUHZHFUHDWHGDQHZLWHPVFDOHWRDVVHVV
WKHJHQHUDODSSUDLVDORIFRSLQJSRWHQWLDO FI6SHNPDQHWDO 3DUWLFLSDQWVLQGLFDWHG
the extent to which each of the statements applied to the situation they recalled (e.g., “I
trusted that I could cope with the situation”)RQpoint rating scales (1 = “totally disagree”
to 5 = “totally agree”). After recoding 2 negatively worded items, the 5 items formed a
reliable scale (Cronbach’s Į = .84).
Appraisals of agency, future expectancy, and control. 7KHDSSUDLVDORIDJHQF\
ZDV PHDVXUHG ZLWK  LWHPV FRYHULQJ RWKHUDJHQF\ LH, “something or someone else was
responsible for this situation”), selfagency (i.e., “I was responsible for this situation”; both
based on Bennett, Lowe, & Honey, 2003), and situational agency (2 items; e.g., “the
VLWXDWLRQ ZDVFDXVHGE\FLUFXPVWDQFHVEH\RQGKXPDQFontrol”; based on Roseman, 1991,
DVFLWHGLQ6FKRUU 7KHWZRLWHPVIRUVLWXDWLRQDODJHQF\IRUPHGDIDLUO\UHOLDEOHVFDOH
56SHDUPDQ%URZQ  7KHRWKHULWHPVZHUHXVHGVHSDUDWHO\7KHVFDOHIRUWKHDSSUDLVDORI
IXWXUH H[SHFWDQF\ FRQVLVWHG RI  LWHPV EDVHG RQ %XQN

 0DJOH\  .XSSHQV

&KDPSDJQH 7XHUOLQFN[ ZKLFKIRUPHGDIDLUO\UHOLDEOHVFDOH 56SHDUPDQ%URZQ  
Finally, 2 items measured the participant’s DSSUDLVDORIFRQWURORYHUWKHVLWXDWLRQ 0RRUV
(OOVZRUWK6FKHUHU )ULMGD 7KHVHLWHPVIRUPHGDUHOLDEOHVFDOH 56SHDUPDQ%URZQ 
 
Perceptions of the humanoid robot. 3HUFHSWLRQV RI WKH URERW ZHUH PHDVXUHG
XVLQJWKHUHOHYDQWVXEVFDOHVIURPDZHOOWHVWHGTXHVWLRQQDLUHWRDVVHVVUHOHYDQWSHUFHSWLRQV
RI ILFWLRQDORUYLUWXDOFKDUDFWHUVDVDSSOLHGWR KXPDQRLGURERWV ,3()L&HJ9DQ9XJW
.RQLMQ+RRUQ  9HOGKXLV 3DDXZHHWDO 3DUWLFLSDQWVLQGLFDWHGRQSRLQW
rating scales (1 = “does not fit me at all” to 5 = “fits me very well”) how much each of the
items was in accordance with how they perceived the robot. The subscales we used were:
Affordances, ethics, aesthetics, realism, relevance, valence, involvement, distance, and use
intentions (Van Vugt et al., 2009) as described below.
3HUFHLYHG Affordances (i.e., how capable the participant thought the robot was in
helping the user achieve his/her goals) were assessed with 4 items (i.e., “I feel the robot is
knowledgeable”). Reliability analyses and Principal Components Analysis showed that the
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WZR QHJDWLYHO\ ZRUGHG LWHPV GXPE LQFDSDEOH  GLG QRW ILW WKH VFDOH VR ZH FUHDWHG D
UHOLDEOHVFDOHIURPWKHUHPDLQLQJLWHPV 56SHDUPDQ%URZQ  
3HUFHLYHG(WKLFV LHUHODWLQJWRthe robot’sWUXVWZRUWKLQHVV ZDVPHDVXUHGZLWK
items (e.g., “I fHHO WKH URERW is sincere”). After removal of 1 item (malevolent), the
UHPDLQLQJLWHPVIRUPHGDUHOLDEOHVFDOH 56SHDUPDQ%URZQ  
3HUFHLYHG Aesthetics RI WKH KXPDQRLG URERW was assessed with 4 items (e.g., “I
ILQGWKHURERWhandsome”), and formed a reliable scale (Cronbach’s Į =.84). 
Perceived Realism was measured with 4 items (e.g., “I feel WKH URERW is real”),
which formed a reliable scale (Cronbach’s Į = .76). 
7KHOHYHORISHUVRQDORelevanceRIWKHURERWWRWKHXVHUZDVDVVHVVHGZLWKLWHPV
(e.g., “I feel WKHURERWis useful”; “I feel WKHURERWis important”)7KHVHLWHPVGLVSOD\HG
high internal consistency (Cronbach’s Į =.80). 
Perceived Valence LHWKHGLUHFWLRQRIKRZWKHURERWPDGHSHRSOHIHHODERXWKHU 
ZDV DVsessed with 4 items (e.g., “I have positive expectations about WKH robot”). These
items together formed a reliable scale (Cronbach’s Į =.85). 
Perceived InvolvementDQGPerceived Distance WRZDUGVWKHKXPDQRLGURERWZHUH
PHDVXUHG DV VHSDUDWH GLPHQVLRQV DV SUHYLRXV UHVHDUFK FRQVLVWHQWO\ VKRZHG WKDW WKHVH DUH
VHSDUDWH GLPHQVLRQV WKDW RFFXU LQ SDUDOOHO HJ 9DQ 9XJW +RRUQ .RQLMQ

 'H %LH

'LPLWULDGRX9DQ9XJW.RQLMQ+RRUQ.HXU (OLsQV 7KDWLVRQHFDQIHHO
HPRWLRQDOO\ LQYROYHG ZLWK D PHGLD ILJXUH ZKLOH DW WKH VDPH WLPH IHHOLQJ DW D GLVWDQFH
.RQLMQ %XVKPDQ.RQLMQ +RRUQ 7RPHDVXUHLQYROYHPHQWLWHPVZHUH
used (e.g., “I feel connected to WKHURERW”; Cronbach’s Į =.85). Distance was also assessed
using 4 items (e.g., “IIHOWUHVLVWDQFHWRWDONWRWKHURERW”; Cronbach’s Į =.75). 
)LQDOO\ ZH DOVR DVVHVVHG Perceived Use Intentions LH ZKHWKHU SDUWLFLSDQWV
ZRXOG XVH D KXPDQRLG URERW VXFK DV WKH RQH IHDWXUHG LQ WKH FOLS IRU IXWXUH WDVNV  7KH 
LWHPV XVHG WR PHDVXUH XVH Lntentions formed a reliable scale (e.g., “Next time, I’d rather
DQVZHUWKHVHTXHVWLRQVZLWKRXWXVLQJWKHURERW”; Cronbach’s Į =.86) 
5HFDOO LQWHQVLW\ 7R DVVHVV WKH H[WHQW WR ZKLFK SHRSOH H[SHULHQFHG WKH UHFDOOHG
HPRWLRQ DJDLQ DIWHU UHFDOO DV D PDQLSXODWLRQ FKHFN ZH DVNHG SDUWLFLSDQWV WR LQGLFDWH WKH
LQWHQVLW\RIWKHUHFDOOHGHPRWLRQRQDVFDOHRI
3ULRU DWWLWXGH DQG IHHOLQJV DERXW WKH URERW 5LJKW DIWHU EHLQJ WROG WKDW WKH\
ZRXOG EH FRQYHUVLQJ ZLWK D URERW DQG MXVW SULRU WR WKH DFWXDO FRQYHUVDWLRQ ZH DVNHG
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participants how they felt about the idea that they were going to talk to a robot (e.g., “I have
SRVLWLYHH[SHFWDWLRQVDERXWWKHrobot”). The 4 items formed a reliable scale (after recoding
two negatively worded items; Cronbach’s Į =.86). AnotheU  LWHPV ZHUH XVHG WR DVVHVV
prior attitudes about the robot (e.g., “I think it is fun that a robot will ask me questions”),
ZKLFKWRJHWKHUIRUPHGDUHOLDEOHVFDOH 56SHDUPDQ%URZQ  

5HVXOWV

3

0DQLSXODWLRQFKHFNV
First, we checked the intensity of emotion recall among participants. A one-sample W-test
was performed for the entire sample to test whether participants’ mean intensity of the
assigned emotion was significantly different from 0 (i.e., not experiencing any emotion).
Results showed that intensity scores were significantly different from 0, W(131) = 19.96, S <
.001, 0 = 45.23, 6' = 26.04. When we repeated this analysis for each of the 3 emotional
conditions (sad vs. angry vs. relaxation) separately, we found that this significant difference
from 0 was replicated for each condition (sad: W(53) = 10.57, S < .001, 0 = 37.39, 6' =
26.00; angry: W(52) = 13.08, S < .001, 0 = 42.15, 6' =.23.47; relaxation: W(24) = 20.50, S <
.001, 0 = 68.72, 6' = 16.76).
Next, to test for differences between the emotion and control conditions in
intensity of emotion recall, we performed a 3 (emotional state: sad vs. angry vs. relaxation)
x 3 (manipulated coping potential: easy vs. hard vs. control) between-subjects ANOVA.
We found no significant differences between the emotional state conditions, )(1,127) =
1.16, S= .28, nor the interaction of emotional state and coping potential, )(1,127)=.10, S=
.75. However, we did find a marginally significant difference between the coping potential
conditions, )(1,127)=3.56, S = .06. Pairwise comparisons 5 showed that the intensity of
#

emotion recall was significantly higher in the control group (0= 68.72, 6' = 16.76) than
in the experimental groups (0easy = 44.02, 6'easy = 23.76; 0hard = 35.56, 6'hard = 25.26;
both S’s < .001). Because participants in the control group experienced a relatively high
level of emotion recall in contrast to what we had intended (i.e., we expected a less intense
emotion by asking them to recall a situation that was not very emotionally taxing), the

5

All reported pairwise comparisons in the results section include Bonferroni correction.
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FRQWURO JURXS ZDV H[FOXGHG IURP IXUWKHU DQDO\VHV UHPDLQLQJ 1    3DLUZLVH
FRPSDULVRQVIXUWKHUVKRZHGQRVLJQLILFDQWGLIIHUHQFHVEHWZHHQWKHH[SHULPHQWDOFRQGLWLRQV
LQ WHUPV RI LQWHQVLW\ DOO QV  LQGLFDWLQJ WKDW PDQLSXODWLRQV RI HPRWLRQDO UHFDOO ZHUH
VLPLODUO\HIIHFWLYHIRUERWKDQJHUDQGVDGQHVVDVZHOODVIRUHDV\WRFRSHZLWKDQGKDUGWR
FRSHZLWK VLWXDWLRQV +HQFH WKH HPRWLRQ DQG FRSLQJ DSSUDLVDO PDQLSXODWLRQV ZHUH
VXFFHVVIXO

)LJXUH+LVWRJUDPRIHPRWLRQUHFDOOLQWHQVLW\VFRUHVRYHUDOOFRQGLWLRQV 1  



Additionally, a large variation in intensity of emotion recall was found within the
remaining conditions (range 0-100). The distribution of scores (see Figure 2) appeared to
have two peaks: a low-emotional group (scores 0-50 on recall intensity) and a highemotional group (scores 51-100). We reasoned that participants do have to experience
emotions to some extent to be able to show emotion effects. Intensity and strength of
emotion induction procedures are a known problem in the field of emotion research (cf.
Angie, Connely, Waples, & Kligyte, 2011; Lench, Flores, & Bench, 2011). Therefore, we
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analyzed both the full sample as well as the high-emotional group (scores > 51). As more
than half of the sample existed of participants that experienced little to no emotion, no
effects were observed in the full sample. Yet, because many healthcare situations are in fact
highly taxing emotional situations, analyses for potential effects of those emotions only
make sense among groups of participants who actually do experience emotions. Therefore,
we decided to split the participants into two groups based on the two peaks and report
results only about the group that experienced emotions relatively more intensely (i.e.,
scores > 50).
As a second manipulation analysis, we tested whether appraisals differed between
the emotional state and coping potential conditions in performing a 2 (emotional state) x 2
(manipulated coping potential) MANOVA with the appraisals as dependent variables.
Based on the literature, we expected anger and sadness to differ in terms of appraised
coping potential, agency, and future expectancy (Bennett et al., 2003; Harmon-Jones et al.,
2003; Lowe et al., 2003). The hard- and easy-to-cope-with conditions were expected to
differ on appraised coping potential, and possibly on the closely related appraisals of
control, agency, and future expectancy. Results showed that there were significant
multivariate main effects of emotional state (Wilk’s Ȝ = .62, )(7,31) = 2.72, S =.03, ȘS2 =
.38) and coping potential (Wilk’s Ȝ = .52, )(7,31) = 4.05, S = .003, ȘS2 =.48), as well as a
significant interaction effect (Wilk’s Ȝ = .61, )(7,31) = 2.85, S = .02, ȘS2 = .39). We will
discuss these interaction effects in light of the univariate results below.
The multivariate interaction effect for emotional state and manipulated coping
potential was characterized by a significant univariate effect only on the appraisal of
control, )(1,37) = 8.33, S = .006, ȘS2 = .18. As it turned out, angry participants in the easyto-cope-with condition experienced a little more control than did angry participants in the
hard-to-cope-with condition. For sad participants, we also found that participants in the
easy-to-cope condition experienced more control than participants in the hard-to-cope-with
condition, yet the difference between the two coping potential conditions was much larger
than it was among the angry participants (see Table 1).
The univariate main effects further supported the interaction effect, where
emotional state was significant on the appraisal of coping potential ()(1,37) = 4.27, S = .05,
ȘS2 = .10) and on the appraisal of situational agency ()(1,37) = 14.49, S = .001, ȘS2 = .28).
Specifically, and in line with expectations, angry participants found it easier to cope with
83
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WKHVLWXDWLRQDQGDWWDFKHGPRUHKXPDQDJHQF\ LHOHVVVLWXDWLRQDODJHQF\ WRWKHVLWXDWLRQ
WKDQ VDG SDUWLFLSDQWV VHH 7DEOH   &RQWUDU\WR RXU H[SHFWDWLRQV ZH IRXQG QR GLIIHUHQFH
EHWZHHQ VDG DQG DQJU\ SDUWLFLSDQWV LQ WHUPV RI DSSUDLVHG IXWXUH H[SHFWDQF\ ERWK VLQJOH
LWHPVQV 
7DEOH  0HDQV 0  DQG VWDQGDUG GHYLDWLRQV 6'  IRU WKH LQWHUDFWLRQ HIIHFW RI HPRWLRQDO VWDWH DQG PDQLSXODWHG
FRSLQJSRWHQWLDORQDSSUDLVDOVRIWKHHPRWLRQDOVLWXDWLRQ

6DG
Angry

Easy-to-cope
Hard-to-cope
Easy-to-cope
Hard-to-cope

0
6'
0
6'
0
6'
0
6'








Coping potential








Situational agency
 

 

 

 

Control








Other-agency








Self-agency







Expected negative outcome 








Expected positive outcome
'LIIHUHQFHLVVLJQLILFDQWDWS


Table 2.0HDQV 0  DQG VWDQGDUG GHYLDWLRQV 6'  IRU VDG YV DQJU\ SDUWLFLSDQWV RQ DSSUDLVDOV RI WKH HPRWLRQDO
VLWXDWLRQ

Sad
Angry

0
6'
0
6'
 

 

Coping potential
 

 

Situational agency




Control




Other-agency




Self-agency




Expected negative outcome




Expected positive outcome
'LIIHUHQFHLVVLJQLILFDQWDWS
'LIIHUHQFHLVVLJQLILFDQWDWS

)LQDOO\ WKH LQWHUDFWLRQ HIIHFW ZDV DOVR VXSSRUWHG E\ XQLYDULDWH PDLQ HIIHFWV IRU
PDQLSXODWHGFRSLQJSRWHQWLDORQDSSUDLVHGFRSLQJSRWHQWLDO )   S= .001, ȘS
 FRQWURO )   S= .001, ȘS  DQGVHOIDJHQF\ )   S 
.04, ȘS  3DUWLFLSDQWVLQWKHHDV\WRFRSHZLWKFRQGLWLRQZHUHIRXQGWRDSSUDLVHWKHLU
HPRWLRQDOVLWXDWLRQDVVLJQLILFDQWO\HDVLHUWRFRSHZLWKIHOWPRUHLQFRQWURORIWKHVLWXDWLRQ
DQG PRUH RIWHQ EHOLHYHG WKH\ WKHPVHOYHV ZHUH UHVSRQVLEOH IRU WKH VLWXDWLRQ FRPSDUHG WR
SDUWLFLSDQWV LQ WKH KDUGWRFRSHZLWK FRQGLWLRQ VHH 7DEOH   7KXV WKH PDQLSXODWLRQ RI
FRSLQJSRWHQWLDOZDVGHHPHGVXFFHVVIXO
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7DEOH0HDQV 0 DQGVWDQGDUGGHYLDWLRQV 6' IRUSDUWLFLSDQWVLQWKHHDV\WRFRSHZLWKYVKDUGWRFRSHZLWK
FRQGLWLRQVRQDSSUDLVDOVRIWKHHPRWLRQDOVLWXDWLRQ

(DV\WRFRSHZLWK
+DUGWRFRSHZLWK

0
6'
0
6'
 

 

&RSLQJSRWHQWLDO




6LWXDWLRQDODJHQF\
 

 

&RQWURO




2WKHUDJHQF\
 

 

6HOIDJHQF\




([SHFWHGQHJDWLYHRXWFRPH




([SHFWHGSRVLWLYHRXWFRPH
'LIIHUHQFHLVVLJQLILFDQWDWS
'LIIHUHQFHLVVLJQLILFDQWDWS

+\SRWKHVLVWHVWLQJ(IIHFWVRIHPRWLRQDOVWDWHDQGPDQLSXODWHGFRSLQJ
SRWHQWLDORQFRSLQJVWUDWHJLHV
In H1, we predicted that emotional state and manipulated coping potential would affect the
coping strategies that participants used. Because previous authors indicated that the use of
coping strategies is not a matter of either/or (Lazarus, 2006), we tested the relative use of
coping strategies in a Mixed ANOVA with emotional state and manipulated coping
potential as between subject-factors, and the 3 coping strategies of interest (i.e., positive
emotion-focused, negative emotion-focused, and problem-focused 6) as within-subjects
#"

dependent measures.
Results showed significant multivariate and univariate within-subject effects for
coping strategy 7, )(1.732,64.079) = 11.55, S < .001, ȘS2 = .24. Pairwise comparisons
#!

showed that the negative emotion-focused strategy was used significantly less than the
positive emotion-focused (S = .002) and problem-focused coping strategies (S = .001). The
positive emotion-focused and problem-focused coping strategies did not significantly differ
from one another in terms of how often they were used (QV).
Multivariate and univariate tests showed that there was no mixed interaction effect
of manipulated coping potential and coping strategies used (Ss > .9), and no 3-way
interaction effect of emotional state, manipulated coping potential, and coping strategies

6
For reasons of clarity, we have left out the substance (ab)use and spiritual coping strategies (see ‘measures’) in
these analyses. Upon request, a full analysis including all 5 coping strategies can be provided but these did not
change the main results.
7
Because the assumption of sphericity was violated, the Greenhouse-Geisser correction was applied. This made no
difference as to the outcome of the test.
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XVHG SV! )XUWKHUPRUHEHWZHHQVXEMHFWVWHVWVRIHPRWLRQDOVWDWHFRSLQJSRWHQWLDODQG
WKH LQWHUDFWLRQ WKHUHRI VKRZHG QR VLJQLILFDQW HIIHFWV DOO QV  7KXV WKHVH UHVXOWV GLG QRW
VXSSRUWRXUK\SRWKHVLVWKDWWKH UHODWLYH FKRLFHRIFRSLQJVWUDWHJLHVXVHGGLIIHUHGEHWZHHQ
KDUGWRFRSHZLWKDQGHDV\WRFRSHZLWKHPRWLRQDOVLWXDWLRQV1HYHUWKHOHVVRXULQWHUHVWLQ
KRZWKHVHZRXOGDIIHFWURERWSHUFHSWLRQVFRXOGVWLOOEHWHVWHGLQWKHIROORZLQJ

(IIHFWVRQSHUFHSWLRQVRIWKHKHDOWKFDUHURERW
The next hypothesis (H2) predicted that easy-to-cope-with situations and the use of
problem-focused coping strategies would lead to more positive perceptions of the robot
than harder-to-cope-with situations and the use of emotion-focused coping strategies. To
test this, we conducted several tests. First, we performed a MANOVA to test for direct
effects of the experimental conditions (emotional state and manipulated coping potential)
on the perceptions of the robot. This was followed by two series of regression analyses with
the perception measures as dependent variables: The first with the appraisals 8 as predictors,
#

and the second with the 3 coping strategies as predictors. All regressions were hierarchical;
we controlled for prior feelings and attitude toward the robot (i.e., before they encountered
the robot) in block 1 and added the predictors in block 2. Results of these tests are reported
below.
To test for direct effects of conditions on perceptions of the robot, we entered the
variables into a 2 (emotional state: sad vs. angry) x 2 (coping potential: hard-to-cope-with
vs. easy-to-cope-with) MANOVA. Multivariate effects for emotional state, manipulated
coping potential as well as the interaction between the two factors turned out to be not
significant (all Wilk’s Ȝs < 1, )s < 1, Ss > .5). Thus, we found no differences between the
angry and sad participants, nor between the participants in the easy-to-cope-with and hardto-cope-with conditions, in how participants perceived the robot.
For the regression analyses with appraisals as predictors (in block 2), we found
that the control variable SULRUIHHOLQJVWRZDUGVWKHURERW affected some of the perceptions

8

We entered only those appraisals for which we found significant differences between the experimental conditions
in previous analyses (see 0DQLSXODWLRQ&KHFNV).
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RI WKH URERW . More interestingly, we found that the appraisal of coping potential also
#

affected the perception measures. Appraised coping potential was found to positively affect
the perceived relevance of the robot (E(6(E) = .41(.16), ȕ = .43, S = .02), and marginally
significant positive effects were found for perceived affordances (E(6(E) = .35(.20), ȕ = .33,
S = .08), perceived realism (E(6(E) = .30(.16), ȕ = .31, S = .07), and use intentions (E(6(E) =
.35(.20), ȕ = .32, S = .09). Thus, participants who found it easier to cope with their
emotional situation were more likely to perceive positive affordances in the robot,
perceived it as more realistic, found it more personally relevant, and showed higher
intentions to use the robot in the future.
For the regression analyses with the 3 coping strategies (problem-focused,
negative emotion-focused, and positive emotion-focused coping) as predictors (in block 2),
we again found that SULRU feelings significantly affected perceptions of the robot 10.
#

Furthermore, we also found effects of prior attitude on perceptions of the robot’s realism
and personal relevance 11. Beyond these effects, we also found that using the SRVLWLYH
#

HPRWLRQIRFXVHG FRSLQJ VWUDWHJ\ had significant positive effects on perceived affordances
(E(6(E) = .63(.24), ȕ = .47, S = .01), perceived ethics (E(6(E) = .63(.27), ȕ = .41, S = .02)
and perceived relevance of the robot (E(6(E) = .64(.19), ȕ = .53, S = .002). Additionally, we
found that using this strategy had several marginally significant effects: on perceptions of
the robot’s aesthetics (E(6(E) = .35(.20), ȕ = .26, S = .096), realism (E(6(E) = .37(.20), ȕ =
.31, S = .07), involvement (E(6(E) = .38(.21), ȕ = .31, S = .08), distance (E(6(E) = -.44(.22),
ȕ = -.34, S = .06), and use intentions (E(6(E) = .48(.25), ȕ = .34, S = .07).
The results suggests that the more participants used the positive emotion-focused
coping strategy, the more positive they were about the robot’s affordances, ethics, and
aesthetics, the more realistic and relevant they perceived the robot to be, the more involved

9

Prior feelings towards the robot positively affected valence toward the robot after actually interacting with it
(E(6(E) = .77(.23), ȕ = .65, S = .002) and involvement with the robot (E(6(E) = .56(.20), ȕ = .55, S = .009).
Marginally significant effects were found for perceived aesthetics (E(6(E) = .45(.23), ȕ = .40, S = .06), distance
(E(6(E) = -.40(.23), ȕ = -.37, S = .09), and intentions to use the robot (E(6(E) = .43(.24), ȕ = .37, S = .08).
10
Prior feelings were found to positively influence the direction of valence for the robot (E(6(E) = .69(.23), ȕ =
.58, S = .005), involvement with the robot (E(6(E) = .49(.20), ȕ = .47, S = .02), and perceived aesthetics (E(6(E) =
.48(.19), ȕ = .43, S = .02). In addition, a marginally significant positive effect on use intentions was found (E(6(E)
= .41(.24), ȕ = .35, S = .096).
11
The more positive the prior attitude about robots was, the more realistic (E(6(E) = .37(.18), ȕ = .40, S = .048)
and personally relevant (E(6(E) = .49(.18), ȕ = .52, S = .01) participants perceived the robot to be.
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DQG OHVV GLVWDQW WKH\ IHOW WRZDUGV WKH URERW DQG WKH KLJKHU WKHLU LQWHQWLRQ ZDV WR XVH WKH
URERWLQWKHIXWXUH
)XUWKHUPRUH ZH IRXQG D VLJQLILFDQW SRVLWLYH HIIHFW IRU WKH QHJDWLYH HPRWLRQ
IRFXVHGFRSLQJVWUDWHJ\RQSHUFHLYHGDHVWKHWLFV E 6(E) = .37(.10), ȕ = .51, S  DQGD
PDUJLQDOO\VLJQLILFDQWSRVLWLYHHIIHFWRQSHUFHLYHGUHDOLVP E 6(E) = .19(.10), ȕ = .29, S 
  )LQDOO\ D PDUJLQDOO\ VLJQLILFDQW SRVLWLYH HIIHFW RI SUREOHPIRFXVHG FRSLQJ RQ
SHUFHLYHGGLVWDQFHWRZDUGVWKHURERWZDVIRXQG E 6(E) = .34(.17), ȕ = .38, S  7KH
SUREOHPIRFXVHGFRSLQJVWUDWHJLHVGLGQRWDIIHFWDQ\RIWKHRWKHUSHUFHSWLRQPHDVXUHV

'LVFXVVLRQ
7HFKQRORJLFDORSSRUWXQLWLHVSURYLGHGE\IRUH[DPSOHVRFLDOURERWVDSSHDUHVVHQWLDOWRGHDO
ZLWK WKH LQFUHDVLQJ SUHVVXUH RQ KHDOWKFDUH %URDGEHQW   %HFDXVH SHRSOH RIWHQ
H[SHULHQFH LQWHQVH HPRWLRQV LQ KHDOWKFDUH FRQWH[WV WKH FXUUHQW UHVHDUFK IRFXVHG RQ WKH
LQIOXHQce of emotions, emotional coping, and appraised coping potential on people’s
SHUFHSWLRQVRIKHDOWKFDUHURERWV0DLQUHVXOWVVKRZHGWKDWWKHDSSUDLVDORIFRSLQJSRWHQWLDO
had a positive effect on participants’ perceptions of the robot, while the manipulated
HPRWLRQDOVWDWHDQGFRSLQJSRWHQWLDO RQO\LQGLUHFWO\DIIHFWHGWKHVHSHUFHSWLRQV0RUHRYHU
ZH IRXQG WKDW WKH FRSLQJ VWUDWHJLHV WKDW SDUWLFLSDQWV XVHG KDG VRPH HIIHFWV RQ WKHLU
SHUFHSWLRQV RI WKH KXPDQRLG URERW WKH PRVW LPSRUWDQW ILQGLQJ EHLQJ WKDW WKH XVH RI WKH
SRVLWLYHHPRWLRQfocused coping strategy had a positive effect on perceptions of the robot’s
DIIRUGDQFHVHWKLFVDHVWKHWLFVUHDOLVPUHOHYDQFHLQYROYHPHQWDQGXVHLQWHQWLRQV
7KXV UHVXOWV VKRZHG WKDW WKH SRVLWLYH HPRWLRQIRFXVHG FRSLQJ VWUDWHJ\ DQG WKH
DSSUDLVDORIFRSLQJSRWHQWLDOERWKSRVLWLYHO\LQIOXHQFHGSHUFHSWLRQVRIRXUKXPDQRLGURERW
+RZHYHU EHFDXVH WKH XVH RI WKH SRVLWLYH HPRWLRQIRFXVHG FRSLQJ VWUDWHJ\ GLG QRW GLIIHU
EHWZHHQWKHFRQGLWLRQV+KDGWREHUHMHFWHGIRUDFWXDOFRSLQJ)RUWKHDSSUDLVDORIFRSLQJ
SRWHQWLDO RQ WKH RWKHU KDQG + ZDV SDUWLDOO\ FRQILUPHG (YHQ WKRXJK ZH GLG QRW ILQG D
GLUHFWHIIHFWRIPDQLSXODWHGFRSLQJSRWHQWLDORQSHUFHSWLRQVRIWKHKHDOWKFDUHURERWZHGLG
ILQGDSRVLWLYHHIIHFWRIDSSUDLVHGFRSLQJSRWHQWLDORQSHUFHSWLRQVRIWKHURERW,QOLQHZLWK
SUHYLRXV UHVXOWV 6SHNPDQ HW DO   ZH IRXQG WKDW LI SDUWLFLSDQWV DSSUDLVHG WKHLU
HPRWLRQDO VLWXDWLRQ DV HDVLHU WR FRSH ZLWK WKH\ ZHUH PRUH OLNHO\ WR KDYH SRVLWLYH
perceptions of the robot’sDIIRUGDQFHVUHDOLVPDQGUHOHYDQFHDQGKLJKHULQWHQWLRQVWRXVH
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the robot in the future. In addition, the appraisal of coping potential differed between the
manipulated coping conditions. These results suggest an indirect effect of manipulated
coping potential on perceptions of a healthcare robot via appraisals of coping potential.
Although manipulated coping potential was also related to appraisals of control
and self-agency (cf. predictions from the literature; e.g., Lazarus, 1999), results showed that
RQO\ the appraisal of coping potential positively affected perceptions of the healthcare
robot. Thus, the appraisal of coping potential is clearly distinct from appraisals of control
and self-agency. We can only speculate as to why this appraisal of coping potential
influences people’s perceptions whereas appraisals of control and self-agency do not. One
possible explanation may be that situations that are hard to cope with require people’s full
cognitive capacity to deal with the situation, whereas easy-to-cope with situations leave
people with enough cognitive capacity to be open to new experiences, such as conversing
with robots.
In contrast to our expectations that easy-to-cope-with emotional situations would
lead to more problem-focused coping while hard-to-cope-with emotional situations would
lead to more emotion-focused coping, the results showed no support for H1. Manipulated
coping potential did not have a direct effect on the choice of coping strategy (i.e., it was not
related to the use of problem-focused or emotion-focused coping). A possible explanation
for this may be that problem-focused coping strategies are most effective for emotional
situations that are changeable and emotion-focused coping strategies are most effective for
emotional situations that are not changeable (cf. Glanz & Schwartz, 2008). In the current
study, we asked people to report all coping strategies that they had used when the emotional
situation occurred, and we did QRW ask them to assess the effectiveness of each of these
strategies in their recalled situations. Thus, participants may have tried out (and reported)
different coping strategies at different points in time after the emotional situation occurred,
some of which may have turned out less adaptive for their specific situation than others.
Importantly, the results with regard to coping strategies showed that our
classification of coping strategies (into emotion-focused and problem-focused) was very
similar to the classifications by other authors (e.g., Cooper et al., 2008; Horwitz et al.,
2011; Knowles et al., 2011; Wilson et al., 2005). Important differences were found,
however, in the existence of two separate emotion-focused coping dimensions: positive and
negative emotion-focused coping. The positive dimension covered subscales such as
89
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acceptance, instrumental and emotional support, and positive reframing subscales (cf.
Carver, 1997). The negative emotion-focused coping dimension covered the selfblame/self-critique subscale, which was either included in a general emotion-focused scale
or categorized as a dysfunctional coping strategy in earlier studies (Cooper et al., 2008).
Our results showed that the positive emotion-focused coping strategy sorted effects on
perceptions of a healthcare robot, whereas the negative emotion-focused coping strategy
did not. Thus, the current study showed that it is important to distinguish a positively and
negatively toned dimension of emotion-focused coping.
A limitation of the approach we used in the current study, which is a general
difficulty in emotion-based research, is that the intensity of emotion recall overall was not
very high among participants. Therefore, we selected those participants who did report a
minimum level of emotion intensity. After all, to be able to test coping strategies in view of
emotionally taxing states one GRHV need to experience such a state. This also has a
drawback however, as the resulting number of participants for testing the hypotheses was
relatively low. Post hoc power analysis using FPOWER (Friendly, n.d.) were performed to
see whether our design had enough power to detect effects of manipulated coping potential.
To detect a medium effect of .50, a power of .80 required an 1 of approximately 64. Thus,
we did seem to have sufficient power to detect effects of manipulated coping potential.
Furthermore, significant effects of the appraisal of coping potential were found on multiple
dimensions of how the healthcare robot was perceived. In general, these findings replicated
results from an earlier study (Spekman et al., 2018) which adds to their validity. In addition,
the positive emotion-focused coping strategy also clearly sorted effects on how the robot
was perceived. Therefore, we tend to conclude that despite the relatively small sample size
in the analyses, we seemed to have enough power to detect effects and interesting findings
showed up that are worth further investigation.
Related, the recall procedure that we used appeared effective in prior research
(e.g., Small & Lerner, 2008), but the intensities of recalled emotional states on average
were relatively low in the current study. This is in line, however, with findings from metaanalyses on the influence of discrete emotions on cognition, judgment, and decisionmaking, which showed that such recall procedures generally produce smaller effect sizes
than procedures that use film clips to induce emotion (Angie, Connely, Waples, & Kligyte,
2011; Lench, Flores, & Bench, 2011). However, such visual materials also include
90
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FRJQLWLYHFRQWHQWWKDWPD\IXUWKHULQIOXHQFHGHSHQGHQWYDULDEOHV /HQFKHWDO ,QDOO
LQWHQVLW\RIHPRWLRQVWKURXJKHPRWLRQHOLFLWDWLRQSURFHGXUHVDQGWKHHIIHFWLYHQHVVRIVXFK
SURFHGXUHVPD\EHFRQIRXQGHGVRIXWXUHVWXGLHVDUHQHHGHGWRIXUWKHULQYHVWLJDWHYDULRXV
PHWKRGVRIHPRWLRQLQGXFWLRQ0RUHFKDOOHQJLQJEXWSUREDEO\HIIHFWLYHSURFHGXUHV PLJKW
EHWHVWHGLQILHOGVLWXDWLRQVZKHUHHPRWLRQDOHQFRXQWHUVPRUHQDWXUDOO\RFFXU
7KH FXUUHQW VWXG\ XVHG DQJHU DQG VDGQHVV DV WDUJHW HPRWLRQV EHFDXVH KHDOWKFDUH
SURIHVVLRQDOVLGHQWLILHGWKHPDVRIWHQRFFXUULQJLQKHDOWKFDUHVLWXDWLRQVDQGWKH\YDULHGRQ
WKHDSSUDLVDORIFRSLQJSRWHQWLDOZKLFKZDVFRQVLVWHQWZLWKWKHOLWHUDWXUH +DUPRQ-RQHVHW
DO/RZHHWDO +RZHYHURWKHUHPRWLRQVPLJKWDOVREHFRQVLGHUHGUHOHYDQWWR
H[DPLQH LQ IXWXUH UHVHDUFK 7KH OLWHUDWXUH RQ VWUHVV – DV KHDOWKFDUH VLWXDWLRQV DUH RIWHQ
VWUHVVIXO – LGHQWLILHV WKUHDW DQG FKDOOHQJH DV LPSRUWDQW DSSUDLVDOV HJ /D]DUXV  
&KDOOHQJH DQG WKUHDW DUH IRXQG WR GLIIHUHQWO\ LPSDFW WKH ZD\ LQ ZKLFK SHRSOH FRSH ZLWK
WKHLU HPRWLRQV /D]DUXV   )XWXUH VWXGLHV PD\ WKHUHIRUH LQFOXGH WKHVH DSSUDLVDOV DV
ZHOO DQG LQFOXGH WKH UHODWLRQVKLS EHWZHHQ WKH DSSUDLVDOV RI WKUHDWFKDOOHQJH DQG WKH
DSSUDLVDORIFRSLQJSRWHQWLDO
,Q DOO WKH ILQGLQJV RI WKH FXUUHQW VWXG\ VKRZHG WKDW SHUFHSWLRQV RI D KHDOWKFDUH
URERW DUH SRVLWLYHO\ DIIHFWHG E\ WKH DSSUDLVDO RI FRSLQJ SRWHQWLDO DQG WKH XVH RI SRVLWLYH
HPRWLRQIRFXVHG FRSLQJ VWUDWHJLHV ZKHQ IDFLQJ HPRWLRQDOO\ WD[LQJ KHDOWKFDUH VLWXDWLRQV
Thus, individuals’ feelings SULRUWRWKHLUHQFRXQWHUZLWKDKHDOWKFDUHURERWRQO\LQGLUHFWO\
influenced their perceptions of a healthcare robot. That is, through the individual’s
DSSUDLVDO RI WKH SRWHQWLDO WR FRSH ZLWK WKH HPRWLRQDO VLWXDWLRQ DQG WKURXJK DSSO\LQJ D
SRVLWLYH HPRWLRQIRFXVHG FRSLQJ VWUDWHJ\ WR GHDO ZLWK WKDW VLWXDWLRQ 7KHVH UHVXOWV DUH
LPSRUWDQW LQ RXU XQGHUVWDQGLQJ RI IXWXUH KXPDQURERW LQWHUDFWLRQV DQG WR LQIRUP DERXW
DSSURSULDWH FRQWH[WV LQ ZKLFK WR GHSOR\ VXFK KHDOWKFDUH URERWV RU LQ ZKLFK NLQGV RI
FRQWH[WVLWLVEHWWHUQRWto deploy them and/or to first refocus one’s appraisals). Our results
VKRZHG WKDW WKH HPRWLRQEDVHG FRQWH[W LV YHU\ LPSRUWDQW 3HRSOH ZKR DSSUDLVH WKHLU
VLWXDWLRQDVKDUGWRFRSHZLWKPD\QRWEHQHILWIURPDURERWZKHUHDVSHRSOHZKRIHHOWKH\
DUHDEOHWRFRSHZLWKWKHLUVLWXDWLRQ PD\EH PXFK PRUHRSHQWREHLQJ KHOSHGE\DURERW
7KXVQRWWKHHPRWLRQDOVWDWHSHUVHLQIOXHQFHVKRZSHRSOHSHUFHLYHVXSSRUWE\DURERWEXW
UDWKHUKRZ ZHOOWKH\ WKLQNWKH\FDQ FRSHZLWKWKDWHPRWLRQDIIHFWVKRZWKH\SHUFHLYHD
healthcare robot’s support.
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