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Article

The physician’s task is to help patients navigate difficult 
decisions by ensuring that patients’ choices match their true 
preferences and goals (Trice & Prigerson, 2009). To perform 
this task effectively, physicians may need to advise options 
that sound frightening or unpleasant. However, patients may 
not wish to hear such recommendations. About 77% of 
patients do not want to discuss their end-of-life care with 
their primary oncologists (Dow et al., 2010), even though 
this is arguably an important part of medical decision mak-
ing, particularly within the field of oncology. Moreover, if 
they do receive advice for a frightening or unpleasant option, 
they may reject it without appropriate consideration. For 
instance, Harrington and Smith (2008) discussed a 56-year-
old businessman diagnosed with terminal cancer who 
rejected his physician’s recommendation for hospice care. 
After his death, his wife revealed that his main goal of treat-
ment was to spend more meaningful time with his kids, fam-
ily, and friends, which could have been provided with hospice 
care. Sadly, because he rejected his physicians’ advice for 
hospice care, he spent the majority of his post-diagnosis life 
in the hospital, half-conscious, without the physical strength 
to say “good bye” to his family. This story illustrates how 
patients may suffer if they reject their physicians’ advice due 
to fear or emotional processing of the advice, particularly if 

the advice aims to help patients align their choices with their 
preferences.

As a result of such deficiency in physician–patient com-
munication, particularly when tough choices have to be 
made, many people do not achieve their preferences in their 
last months of living (Ho et al., 2011). When surveyed, the 
majority of patients reported that they would choose quality 
of life, comfort, and being at home at the end of life (Barnato 
et al., 2007). However, patients often continue to pursue 
aggressive treatment, which reduces their quality of life 
without significantly improving their quantity of life, partic-
ularly if their disease advances (Goodman, Morden, Chang, 
Fisher, & Wennberg, 2013; Weeks et al., 2012).

Conducting discussions about reducing aggressive care 
(and enrolling in a hospice program) when disease irreversibly 
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Sometimes physicians need to provide patients with potentially upsetting advice. For example, physicians may recommend 
hospice for a terminally ill patient because it best meets their needs, but the patient and their family dislike this advised option. 
We explore whether regulatory non-fit could be used to improve these types of situations. Across five studies in which 
participants imagined receiving upsetting advice from a physician, we demonstrate that regulatory non-fit between the form 
of the physician’s advice (emphasizing gains vs. avoiding losses) and the participants’ motivational orientation (promotion 
vs. prevention) improves participants’ evaluation of an initially disliked option. Regulatory non-fit de-intensifies participants’ 
initial attitudes by making them less confident in their initial judgments and motivating them to think more thoroughly about 
the arguments presented. Furthermore, consistent with previous research on regulatory fit, we showed that the mechanism 
of regulatory non-fit differs as a function of participants’ cognitive involvement in the evaluation of the option.
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worsens is essential to ensure that patients’ treatment choices 
match their preferences at the end of their lives (Chen et al., 
2013; Lin, Levine, & Scanlan, 2012; Quill, Arnold, & Back, 
2009; Vig, Starks, Taylor, Hopley, & Fryer-Edwards, 2010; 
Weeks et al., 2012). A better understanding of how to advise 
the reduction of aggressive care, an option that may sound 
unpleasant or frightening, is an important step for improving 
physicians’ consultations and, as a result, patients’ care.

We propose that regulatory non-fit could be used to help 
patients consider physicians’ advice in these types of set-
tings, particularly if the advice is frightening or unpleasant. 
Regulatory Fit Theory (see Higgins, 2000, 2006) posits that 
the intensity of individuals’ evaluation of a choice or deci-
sion outcome may depend upon the fit between their motiva-
tional orientation (e.g., promotion; prevention) and the 
framing of an option (achieving gains; avoiding losses). 
Motivational orientation differs across individuals and 
relates to whether they tend to pursue goals/make decisions 
with a focus on promotion (concerned with attaining a better 
state) or prevention (concerned with avoiding a worse state). 
If individuals pursue goals in a manner that supports their 
current personal motivational orientation, they experience 
regulatory fit (e.g., Higgins, 2000, 2006, 2012) which inten-
sifies the evaluation of the goal or discussed target (Cesario, 
Corker, & Jelinek, 2013; Cesario, Grant, & Higgins, 2004; 
Higgins, Idson, Freitas, Spiegel, & Molden, 2003).

While regulatory fit is a relatively well-described phe-
nomenon (e.g., Avnet & Higgins, 2003, 2006; Avnet, Laufer, 
& Higgins, 2013; Camacho, Higgins, & Luger, 2003; Cesario 
et al., 2013; Cesario et al., 2004; Cesario, Higgins, & Scholer, 
2008; Higgins et al., 2003; Idson, Liberman, & Higgins, 
2004; Koenig, Cesario, Molden, Kosloff, & Higgins, 2009; 
Motyka et al., 2014), there are only a few studies that explic-
itly test effects of its complement—regulatory non-fit (e.g., 
Koenig et al., 2009; Vaughn, Malik, Schwartz, Petkova, & 
Trudeau, 2006; Vaughn, O’Rourke, et al., 2006). Our research 
adds to the theoretical knowledge by examining the regula-
tory non-fit phenomenon and highlighting its previously 
unknown effect on attitude change in decision-making sce-
narios. We propose that regulatory non-fit weakens or de-
intensifies the evaluation of a target option. In tough 
conversations, when an unpleasant or potentially frightening 
option needs to be recommended, reducing initially negative 
evaluative reactions to this option could be beneficial. 
Furthermore, most of the studies about regulatory fit demon-
strate its effect on increasing an initially positive attitude 
toward a discussed target (Motyka et al., 2014). We propose 
that when initial attitude is negative, regulatory non-fit could 
be a more effective way to facilitate attitude change 
improvement.

In addition, our research aims to develop a connection 
between social psychology and medical decision making. 
Contemporary literature in bioethics highlights the impor-
tance of applying behavioral theories to medical decisions 
and communications (Fridman, Epstein, & Higgins, 2015; 

Reyna, Nelson, Han, & Pignone, 2015; Verma, Razak, & 
Detsky, 2014). However, there is little empirical evidence for 
the effective application of behavioral theories in the context 
of medical treatment decisions. Therefore, this research con-
tributes to translational research between social-psychology 
and medical decision making.

Below, we provide a theoretical background concerning 
regulatory fit and non-fit, and then propose a novel applica-
tion of regulatory non-fit within the domain of medical deci-
sions. We specifically consider how regulatory non-fit may 
affect patients’ perceptions of potentially frightening treat-
ment options within the setting of a cancer diagnosis, and 
how this effect may differ as a function of patients’ involve-
ment in the decision.

Regulatory Fit and Non-Fit

The principles of regulatory fit theory are well illustrated 
through the motivational orientations and strategies associ-
ated with regulatory focus theory (Higgins, 1997, 1998, 
2014). Regulatory focus theory distinguishes between two 
motivational orientations: promotion and prevention. 
Individuals in a promotion-oriented motivational orientation 
want to attain progress, moving from their current status quo, 
“0,” to a better “+1” state. In contrast, individuals in a pre-
vention-oriented motivation want to maintain a satisfactory 
status quo, ensuring against “−1” losses. Promotion-oriented 
individuals experience regulatory fit when they move toward 
their desired end-states through eager means (i.e., ensuring 
advancements), whereas prevention-oriented individuals 
experience regulatory fit when they move toward their 
desired end-states through vigilant means (i.e., being careful 
to avoid mistakes). In contrast, when promotion-oriented 
individuals move toward their desired end-states through 
vigilant means or prevention-oriented individuals move 
toward their desired end-states through eager means, they 
experience regulatory non-fit.

Effects of Regulatory Fit

Multiple experiments and naturalistic studies have demon-
strated that fit between personal goal orientations (preven-
tion; promotion) and the manner of goal pursuit (eagerness; 
vigilance) intensifies participants’ evaluations of the targeted 
option (Avnet & Higgins, 2003; Avnet et al., 2013; Cesario  
et al., 2013; Cesario et al., 2004; Motyka et al., 2014). When 
experiencing regulatory fit, individuals “feel right” about 
their decisions and the goal (discussed target) itself (Higgins, 
2000). A robust effect of regulatory fit and “feeling right” has 
been shown in studies exploring evaluations and attitudes. 
For example, Higgins et al. (2003) found that participants 
evaluated an option more positively and were willing to pay 
40% to 60% more for a product if they experienced regula-
tory fit. Other researchers have found that the enhanced eval-
uation of an option in the condition of regulatory fit 
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(compared with non-fit) was associated with a stronger posi-
tive attitude toward the option (Cesario et al., 2004), an 
increased willingness to engage in an activity (Hong & Lee, 
2008; Zhao & Pechmann, 2007), and an increased likelihood 
of choosing a brand (Labroo & Lee, 2006).

Regulatory Fit and Involvement

The effects of regulatory fit depend upon the decision mak-
er’s level of involvement (Avnet et al., 2013). Involvement, 
in turn, depends (partially) on the decision maker’s previous 
knowledge of a subject. People are more likely to process a 
message with high involvement when they have knowledge 
about a target discussed in the message. They can access rel-
evant associations, images, and experiences from their mem-
ory; analyze the information in light of their prior knowledge; 
and draw a conclusion based on the data extracted from their 
memory and the message (Cacioppo & Petty, 1984). On the 
contrary, people are more likely to process information with 
low involvement when they have no prior knowledge; they 
will not be able to access relevant memories, and therefore 
will be less motivated to evaluate the message comprehen-
sively (Wood, 1982).

Under high involvement, participants care more about 
their evaluative reactions, and “feeling right” increases their 
confidence in their initial judgments (cf. Briñol, Petty, & 
Barden, 2007). Positive “feeling right” from regulatory fit 
leads participants to rely more on their initial evaluations, 
thereby strengthening both initial positive evaluations and 
initial negative evaluations. That is, participants who experi-
ence regulatory fit evaluate an option more negatively if they 
had an initial negative evaluation and more positively if they 
had an initial positive evaluation.

In contrast, under low involvement, participants experi-
ence “feeling right” and transfer this positive feeling directly 
to the object of evaluation (Avnet et al., 2013). They use this 
feeling as information and apply it directly to evaluations of 
a target (e.g., for review, Clore et al., 2001; Schwarz & Clore, 
2003). Consequently, participants evaluate the target more 
positively in the fit (vs. non-fit) condition (see Labroo & 
Lee, 2006; Lee & Aaker, 2004), even when they are given 
negative information about the target (Avnet et al., 2013). In 
general, this conceptualization of regulatory fit and involve-
ment is consistent with the dual processing model, which 
distinguishes between the peripheral information processing 
that occurs under low involvement and then systematic pro-
cessing of the information that occur under high involvement 
(e.g., Chaiken, 1980; Petty, Cacioppo, & Schumann, 1983).

Effects of Regulatory Non-Fit

Alternatively, if individuals’ motivational orientation (pro-
motion; prevention) and the manner of their goal pursuit 
(eager; vigilant) do not match, they experience regulatory 
non-fit. In contrast to regulatory fit, regulatory non-fit makes 

people “feel wrong.” Regulatory non-fit works as a comple-
ment of regulatory fit via two different paths. Under low 
involvement, participants’ directly transfer “feeling wrong” 
to the target evaluation. Under high involvement, however, 
“feeling wrong” reduces participant’s confidence in their ini-
tial judgments. Thus, under high involvement, an initial neg-
ative judgment of a target will become less negative when 
individuals “feel wrong” from regulatory non-fit.

In the current research, we focus primarily on the second 
mechanism of regulatory non-fit. Previous research has 
shown that “feeling wrong” from regulatory non-fit made 
participants doubt the correctness of their judgments which, 
in turn, motivated them to invest more cognitive efforts in 
their evaluations (e.g., Koenig et al., 2009). As a result, in the 
non-fit condition, participants’ judgments were more affected 
by strong arguments than by weak arguments, signaling that 
they were critically evaluating the arguments and investing 
more cognitive efforts than participants experiencing regula-
tory fit (Koenig et al., 2009). Furthermore, Vaughn, 
O’Rourke, et al. (2006) showed that participants’ judgments 
were less affected by decision-making bias, when partici-
pants experienced regulatory non-fit (vs. regulatory fit). 
They found that participants experiencing non-fit were less 
confident in their initial judgments and were more motivated 
to adjust their judgments to environmental cues rather than 
processing the information according to a simplifying heu-
ristic (viz., contrast bias). These findings support the notion 
that “feeling wrong” from regulatory non-fit creates doubts 
in the participants’ initial evaluations and motivates them to 
think more thoroughly about a discussed option to resolve 
their doubts. Therefore, arguments presented to participants 
while they are experiencing regulatory non-fit have more 
chance to be heard and taken into consideration.

Current Research

In this research, we explore the effects of regulatory non-fit in 
the medical setting. Specifically, we analyze the effects of 
regulatory non-fit when an expert-physician provides advice. 
Physicians’ advice is a strong argument for a positive evalua-
tion of an advised option, and often contains important infor-
mation for patients to consider (Davison & Breckon, 2012). 
However, for participants who initially dislike the recom-
mended option, their initial negative reactions may bias ratio-
nal choices against statistical likelihoods (Zikmund-Fisher, 
Fagerlin, & Ubel, 2010) and prohibit them from fully consid-
ering physicians’ advice. We propose that, for these partici-
pants, regulatory non-fit between the physician’s advice and 
participants’ motivational orientations may de-intensify ini-
tially negative attitudes toward the recommended option.

Like regulatory fit, we propose that the effect of regulatory 
non-fit will depend upon the decision makers’ level of involve-
ment. Under low involvement, “feeling wrong” from regula-
tory non-fit would transfer to the target option directly and 
make the attitude toward the target option more negative. 
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Under high involvement, however, “feeling wrong” from reg-
ulatory non-fit would produce lower confidence in their initial 
evaluations of the target. Individuals with an initial negative 
attitude, then, should be more open to considering arguments 
that oppose this negative attitude. When receiving advice from 
the expert-physician, which itself is a strong reason for choos-
ing (liking) the option (Davison & Breckon, 2012), these indi-
viduals should re-evaluate their initial negative attitude to be 
more positive. Notably, an initial positive attitude is unlikely 
to become more positive because of a ceiling effect.

Studies Overview

At this stage of our research, it would not be ethical or fea-
sible to manipulate the framing of physicians’ advice in real 
clinical situations. We must first use experimental settings to 
develop a better understanding of what effect this interven-
tion could have on individuals’ decision making. To do so, 
we developed clinical hypothetical scenarios that were based 
on existing research. The scenarios and choices that we used 
in our studies were corrected and validated by clinical oncol-
ogists. These scenarios were administered online to the par-
ticipants who were located in the United States and could 
encounter these situations in their lives.

Across all of our studies, we evaluate the change in par-
ticipants’ attitudes toward a non-treatment (e.g., hospice 
care) or treatment (e.g., chemotherapy) option after receiving 
advice from the physician for that option in the context of a 
hypothetical cancer diagnosis. Specifically, we examine 
whether the effect of the physicians’ advice on attitudes 
toward the option may differ as a function of whether the 
form of the advice (manipulated) matches individuals’ moti-
vational orientation (manipulated). In particular, we are 
interested in this effect for individuals with an initially nega-
tive attitude toward the treatment option (measured and 
manipulated). Within specific studies, we examine additional 
aspects of this phenomenon, including the moderating role of 
involvement. Below, we briefly discuss how each study con-
tributes to the overall understanding of the effect of regula-
tory non-fit in the context of cancer treatment choice.

In Study 1, we examined the effect of regulatory non-fit on 
participants’ attitudes toward hospice care as a treatment 
option in the context of a terminal cancer diagnosis. We 
manipulated participants’ initial attitude and whether advice 
for hospice was given in a regulatory non-fit or fit manner (by 
manipulating both regulatory orientation and advice fram-
ing). Finally, we standardized participant’s choice, asking all 
participants to imagine that they chose hospice care (the rec-
ommended option) to assess participants’ choice satisfaction. 
The aim was to explore whether regulatory non-fit affected 
attitudes and helped participants to re-evaluate the discussed 
option, which should result in higher choice satisfaction.

In Study 2, we repeated the procedure of Study 1 but 
recruited participants with personal experience with hospice 
care (which again standardized knowledge and involvement). 

In this way, we examined whether our findings held when an 
initial attitude toward the treatment option was measured 
(rather than manipulated). In addition, we tested the impact of 
regulatory non-fit on participants’ choice and examined 
whether a decrease in negative emotions mediated the impact 
of regulatory non-fit on their choice of hospice.

In Study 3, we repeated the procedure of Study 2 with a 
few changes. Most notably, we changed the context of the 
choice to early stage prostate cancer in which physicians 
advised active surveillance (vs. active treatment) to exam-
ine whether our results translated across medical contexts.

In Study 4, we repeated the procedure of Study 2 but 
examined the moderating role of involvement by recruiting 
participants with and without hospice experience. In this way, 
we examined whether our effects persisted for individuals 
with high and low involvement or whether, as expected, low 
involvement would be a boundary condition for our non-fit 
effect (i.e., increasing rather than decreasing an initial nega-
tive attitude).

Finally, in Study 5, we repeated the procedure of Study 1 
but changed the recommendation to chemotherapy to exam-
ine whether our effects persisted if advice was given for an 
active treatment option.

Study 1

In Study 1, we examined the effect of regulatory non-fit on 
participants’ attitudes toward hospice care as a treatment 
option in the context of a terminal cancer diagnosis. We 
manipulated participants’ initial attitude and whether advice 
for hospice was given in a regulatory non-fit versus fit man-
ner (by manipulating both regulatory orientation and advice 
framing). Finally, we standardized treatment choice, asking 
all participants to imagine that they chose hospice care (the 
recommended option). We also measured choice satisfaction 
and commitment. Improved choice satisfaction and commit-
ment of participants with initial negative attitude should pro-
vide additional evidence that regulatory non-fit helps 
individuals to re-evaluate the discussed option. The follow-
ing hypotheses are tested:

Hypothesis 1 (H1): For participants with an initial nega-
tive attitude, there will be a stronger attitude change 
improvement for participants in the non-fit condition 
compared with the fit condition.
Hypothesis 2 (H2): For participants with an initial nega-
tive attitude, choice satisfaction will be stronger for par-
ticipants in the non-fit condition compared with the fit 
condition.

Method

Participants. A total of 101 (Mage = 38.90, SDage = 15.24, male 
= 41%) American Mechanical Turk workers participated in 
the online survey for monetary compensation. At the 
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beginning of the survey, we prescreened participants such 
that only participants who had no experience with hospice 
care were included in the study.

Procedure. To ensure participants high involvement in the 
evaluations, participants learned about hospice care by 
reading comments of other people at the beginning of the 
survey. The comments were pre-collected from those who 
observed their relatives’ or friends’ experience of hospice 
care. In addition, we manipulated initial attitude toward 
hospice. As shown in Table 1, participants in the initial pos-
itive attitude condition read four positive comments and 
two negative comments about hospice care. For the nega-
tive attitude condition, we used the same basic content of 
the comments but altered the wording to reverse the valence 
of the evaluation. Therefore, participants in the initial nega-
tive attitude condition read four negative comments and 
two positive comments about hospice care. Participants’ 
initial attitude toward hospice care was then assessed using 
five Likert-type scale questions (Online Appendix 1).

Next, we manipulated participants’ regulatory focus (pro-
motion; prevention) using the method of Higgins, Roney, 
Crowe, and Hymes (1994). In the promotion condition, par-
ticipants listed their ideal goals (hopes and aspirations) 
whereas participants in the prevention condition listed their 
oughts (duties and responsibilities).

All participants then read a hypothetical vignette based on 
articles about Non-Small-Cell Lung Cancer (Klastersky & 
Paesmans, 2001; NSCLC Meta-Analyses Collaborative 

Group, 2008; Verma et al., 2014) that instructed them to 
imagine that they had been diagnosed with a terminal lung 
cancer with two primary treatment options: chemotherapy 
that provided a 30% chance of 15 months survival and a 70% 
chance of 7 months survival, or hospice care that provided an 
average of 8.5 months survival.

Then, we manipulated the framing of physicians’ advice 
for hospice care (eagerness vs. vigilance; Higgins et al., 
2003). Participants either received a recommendation for 
hospice care that emphasized gains they could achieve 
(eagerness) or the losses they could avoid (vigilance) by 
choosing hospice care (for the vignette and the manipulation, 
see Online Appendix 2).

All participants were then told to imagine that they care-
fully considered each option and decided to follow their phy-
sician’s advice and choose hospice care. Participants reported 
their decision satisfaction and (post-advice) attitude toward 
hospice care. As participants were told that they followed 
physician advice, we assessed trust in physician’s expertise. 
Finally, participants answered several true–false questions to 
determine if they had misconceptions about hospice, reported 
their demographics, and read a disclosure note which revealed 
that the comments about hospice care were fictitious.

Measures

Fit and non-fit conditions. Participants were assigned to the fit 
condition if they were either in the promotion condition and 
received advice that emphasized achieving gains or in the 

Table 1. Comments Used to Standardize Knowledge About Hospice Care and Manipulate Participants’ Initial Attitude Toward Hospice 
Care (Study 1).

Initial positive attitude condition Initial negative attitude condition

Hospice was wonderful. My aunt was dying from cancer 
and they provided everything she needed. And they 
came to our home and met with us and worked with 
us. They were quick to respond to calls.

Hospice was horrible. My aunt was dying from cancer and 
they did not provide anything she needed. And they rarely 
came to the home and met with us or worked with us. 
They were very slow to respond to calls.

My mother had lung cancer and spent her last few months 
in a nursing home under hospice care; they were unable to 
make her comfortable or relieve her pain.

My mother had lung cancer and spent her last few months in a 
nursing home under hospice care; they were able to make her 
comfortable and relieve her pain.

I worked with people who had chosen hospice. They 
were very well cared for and often were together with 
family or hospice worker.

I worked with people who had chosen hospice. They were 
not well cared for and often were alone without family or 
hospice worker.

We made a decision to keep my grandmother out of 
hospice after two meetings with representatives and 
also information we had researched on the group. The 
representatives were really scummy and creepy.

We made a decision to keep my grandmother in hospice after 
two meetings with representatives and also information we had 
researched on the group. The representatives were really kind 
and pleasant.

Both of my parents died of cancer. My mom had 
stomach cancer and hospice was incredibly helpful! My 
dad had cancer three different times, the lung cancer 
was terminal. When he had about a month to live, 
hospice was absolutely amazing for me and my family.

Both of my parents died of cancer. My mom had stomach 
cancer and hospice was incredibly not helpful! My dad 
had cancer three different times, the lung cancer was 
terminal. When he had about a month to live, hospice was 
absolutely horrible for me and my family.

I have had grandparents die in hospice. I have been there 
with them at the end of their life. It was a very positive 
experience. It gave them quality of life. They were 
taken care of and monitored closely.

I have had grandparents die in hospice. I have been there 
with them at the end of their life. It was a very negative 
experience. It did not give them quality of life. They were 
not taken care of or monitored closely.

 at COLUMBIA UNIV on July 6, 2016psp.sagepub.comDownloaded from 

http://psp.sagepub.com/


1030 Personality and Social Psychology Bulletin 42(8)

prevention condition and received advice that emphasized 
avoiding losses. Participants were assigned to the non-fit 
condition if they were either in the promotion condition and 
received advice that emphasized avoiding losses (vigilant 
strategy) or in the prevention condition and received advice 
that emphasized achieving gains (eager strategy). As in pre-
vious research (Lee & Aaker, 2004; Vaughn, Malik, et al., 
2006), we collapsed across the two fit conditions and across 
the two non-fit conditions.1

Attitude change improvement. We created a continuous mea-
sure of “attitude change improvement” by subtracting par-
ticipants’ initial attitude toward hospice from their post-advice 
attitude toward hospice. Both attitude measures were created 
by averaging scores from five items (Online Appendix 1) 
designed to assess attitude toward hospice (initial attitude:  
α = .89, M = 4.25, SD = 1.35; post-advice attitude: α = .89,  
M = 4.74, SD = 1.19). In the resultant scale of attitude change 
improvement (M = 0.49, SD = 0.60), more positive numbers 
indicated that participants’ attitude became more positive 
after receiving the physician’s advice.

Choice satisfaction. Participants reported their choice confi-
dence, choice satisfaction, and commitment to the chosen 
option. These three items were rated on a 7-point Likert-type 
scale (1 = not at all to 7 = very much). The items were aver-
aged to create the variable “choice satisfaction” (α = .90,  
M = 4.73, SD = 1.67).

Results

Manipulation check. As expected, participants in the initial 
positive attitude condition had a more positive attitude 
toward hospice (M = 5.02, SD = 0.94) than participants in the 
initial negative attitude condition, M = 3.48, SD = 1.26; 
t(100) = −7.02, d = −1.38, p < .001, 95% confidence interval 
(CI) = [−1.97, −1.11].

Attitude change improvement. To explore the effect of regula-
tory non-fit on attitude change improvement, we ran a 2 
(regulatory fit: fit; non-fit) × 2 (initial induced attitude: nega-
tive; positive) regression using PROCESS procedure Model 
1 (Hayes, 2013) on attitude change improvement as a depen-
dent variable.

There was a significant interaction between regulatory 
non-fit/fit and initial attitude, β = 1.02, t(96) = 2.58, p = .01, 
95% CI = [0.23, 1.81],2 indicating that the impact of regula-
tory non-fit on attitude change differed as a function of an 
initial attitude. As Figure 1 shows, for participants with an 
initial positive attitude, there was no effect of regulatory non-
fit on attitude change improvement (Mfit = 0.04, SDfit = 0.78; 
Mnon-fit = −0.07, SDnon-fit = 0.84; β = 0.11, t < 1). However, 
consistent with our hypothesis (H1), for participants with an 
initially negative attitude, there was an effect of regulatory 
non-fit on attitude change improvement (β = −0.91, t = −3.14, 

p < .01, 95% CI = [−1.50, −0.34]) whereby participants’ atti-
tude became less negative in the non-fit condition (Mnon-fit = 
1.50, SDnon-fit = 1.23) compared with the fit condition (Mfit = 
0.58, SDfit = 1.19). Additional analysis that includes initial 
attitude measured is included in Appendix 4 published online.

Choice satisfaction. To explore the effect of regulatory non-fit 
on choice satisfaction, we ran a 2 (regulatory fit: fit; non-fit) 
× 2 (initial induced attitude: negative; positive) regression 
using the same statistical analysis as above adding the initial 
attitude variable as a covariate.

The interaction was significant, β = 0.99, t(95) = 2.29, p = 
.02, 95% CI = [0.13, 1.85]. As shown in Figure 2, there was 
no effect of regulatory non-fit on choice satisfaction for par-
ticipants with an initially positive attitude (Mfit = 4.70, SDfit 
= 1.77; Mnon-fit = 4.41, SDnon-fit = 1.48; β = 0.29, t < 1). 
However, consistent with our hypothesis (H2), there was an 
effect of regulatory non-fit on choice satisfaction (β = −0.70, 
t = −2.35, p = .02, 95% CI = [−1.28, −0.11]) whereby partici-
pants were more satisfied with their choice in the non-fit 
condition (Mnon-fit = 5.29, SDnon-fit = 1.74) compared with the 
fit condition (Mfit = 4.59, SDfit = 1.62).

Discussion

Consistent with our predictions, the results of Study 1 
showed that participants with an initial negative attitude 
toward hospice care experienced more attitude change 
improvement in the non-fit condition compared with the fit 
condition. Furthermore, participants with an initially nega-
tive attitude had higher choice satisfaction in the non-fit con-
dition. These findings suggest that the advice given in the 
non-fit manner led to participants’ re-evaluation of their 
negative initial opinion, which in turn resulted in their higher 
choice satisfaction.

Figure 1. Attitude improvement as a function of the induced 
initial attitude conditions and having a non-fit or fit advice 
message (Study 1).
**p < .01.
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Study 2

In Study 2, we repeated the procedure of Study 1 with a few 
changes. First, ensuring high involvement in evaluations, we 
recruited participants with actual experience with hospice 
care (participants observed a friend or relative with cancer 
and a relative or friend who chose hospice care) and mea-
sured (rather than manipulated) their initial attitude toward 
hospice care. In this way, we examined whether our findings 
held for individuals with naturally occurring negative atti-
tudes toward hospice. In addition, participants indicated 
which treatment they would choose. Finally, we examined 
the relationship between regulatory non-fit, negative emo-
tions and participants’ choice. Previous research has found 
that when stakes are high, negative emotions affect patients’ 
choices (Zikmund-Fisher et al., 2010). Previous research 
also suggests that in regulatory non-fit conditions, negative 
reactions could be reduced from participants’ confidence in 
their initial evaluations being reduced (Tam, 2012). This in 
turn, could allow participants to pay more attention to argu-
ments (Koenig et al., 2009; Vaughn, O’Rourke, et al., 2006), 
where the doctor’s hospice recommendation functions as an 
argument. Given this, we predicted that for those with an ini-
tial negative attitude toward hospice, regulatory non-fit could 
increase choice of hospice by reducing negative emotions. 
The following hypotheses were tested:

Hypothesis 1 (H1): For participants with an initial nega-
tive attitude, there will be a stronger attitude change 
improvement for participants in the non-fit condition 
compared with the fit condition.
Hypothesis 2 (H2): In the non-fit condition, participants 
with an initial negative attitude will report less negative 
emotions during the conversation with their physician.
Hypothesis 3 (H3): For participants with an initial nega-
tive attitude, the positive relation between regulatory 

non-fit and choosing hospice will be mediated by non-fit 
reducing negative emotions.

Method

Participants. A total of 314 American Mechanical Turk work-
ers (44% male; Mage = 55; SDage = 11) completed an online 
study for monetary compensation. At the beginning of the 
survey, we prescreened participants. Only those participants 
who observed a friend or relative diagnosed with cancer and 
a friend or a relative receiving hospice care were included in 
the study. Forty-two participants who initially passed the 
prescreen questions failed to confirm their experience with 
hospice care or cancer at the end of the questionnaire. They 
were excluded from this study. Thus, there were 272 partici-
pants in our analysis.

Procedure. Upon entering the survey, participants read the 
same hypothetical scenario as in Study 1, which asked them 
to imagine being diagnosed with a terminal lung cancer and 
two action plans were available to them (hospice care or che-
motherapy). Participants then reported their initial attitude 
toward hospice. As in Study 1, we then manipulated partici-
pants’ regulatory focus and the framing of the physician’s 
advice for hospice care. After reading the advice, participants 
reported their (post-advice) attitude toward hospice care. 
Unlike in Study 1, we told participants to imagine that in few 
days, a nurse called them to find out about their reactions 
when they were receiving the physician advice. She asked a 
series of questions designed to capture how they felt when 
they received the physician advice (sad, fearful, right, etc.) 
when they were receiving the physician advice and what 
option they would choose (hospice vs. chemotherapy). 
Finally, participants reported their demographics.

Measures

Fit and non-fit conditions. As in Study 1, participants were 
assigned to the regulatory fit and non-fit conditions as a 
function of whether the framing of the physician’s advice for 
hospice matched their regulatory focus (both manipulated).

Initial attitude. As in Study 1, we created a continuous mea-
sure of “initial attitude toward hospice” by averaging scores 
from all five items for each participant (α = .83). Unexpect-
edly, however, the mean for participants was quite high (M = 
5.27, SD = 1.12). As a reference, this mean was higher than 
participants in the initial positive attitude condition in Study 
1 (M = 5.02, SD = 0.93). Although interesting in its own right 
(suggesting that many people have positive experiences with 
hospice care), this limited our ability to study the impact of 
regulatory non-fit on attitude change improvement as a func-
tion of initial negative attitude. In particular, we did not use a 
continuous variable of “initial attitude” because we do not 
expect that our effect operates on this continuum; in other 

Figure 2. Choice satisfaction as a function of attitude condition 
and having a fit or non-fit advice message (Study 1).
*p < .05.
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words, regulatory non-fit effect might not facilitate attitude 
change improvement if overall average initial attitude is 
strongly positive. Therefore, we created a categorical vari-
able to distinguish participants who had a more initial nega-
tive attitude from those who had a more positive attitude 
toward hospice care. First, we subtracted participants’ scores 
on a negatively worded attitude question (“Hospice care will 
negatively change my life”) from their scores on a positively 
worded attitude question (“Hospice care will positively 
change my life”).3 Participants were classified as having an 
initially positive attitude if their score on this variable was 
positive (n = 211, M = 5.69, SD = 0.78) and as having an 
initially negative attitude if their scores on this variable was 
negative (n = 61, M = 3.84, SD = 0.93).

Attitude change improvement. We created a continuous mea-
sure of “attitude change improvement” by subtracting par-
ticipants’ initial attitude toward hospice from their post-advice 
attitude toward hospice (M = 0.16, SD = 0.61). Both attitude 
measures were created by averaging scores from five items 
(Online Appendix 1) designed to assess attitude toward hos-
pice (initial attitude: α = .89, M = 4.25, SD = 1.35; post-
advice attitude: α = .89, M = 4.74, SD = 1.19). As before, 
more positive numbers indicate that participants’ attitude 
became more positive after receiving the physician’s advice.

Negative emotional experience. Participants rated to what 
extent they felt, anxious, sad, fearful, right, or wrong about 
advice during the conversation with the physician when he 
provided advice on a 7-point Likert-type scale (1 = not at all, 
7 = very much). These emotional experiences (with feeling 
“right” being reversed) were combined into a negative emo-
tional experience variable (α = .85, M = 4.23, SD = 1.39).

Results

Attitude change improvement. To explore the effect of regula-
tory non-fit, we ran a 2 (regulatory fit: fit; non-fit) × 2 (initial 
attitude: negative; positive) regression using PROCESS pro-
cedure Model 1 (Hayes, 2013) on attitude change improve-
ment as a dependent variable.

There was a significant interaction between regulatory fit/
non-fit and an initial attitude, β = 0.39, t(268) = 2.26 p = .03, 
95% CI = [0.05, 0.74], indicating that the impact of regula-
tory non-fit on attitude change improvement differed as a 
function of initial attitude. As Figure 3 shows, for partici-
pants with an initially positive attitude, there was no effect of 
non-fit on attitude change improvement (Mfit = 0.05, SDfit = 
0.78; Mnon-fit = −0.03, SDnon-fit = 0.84; β = 0.11, t < 1). 
However, consistent with our hypothesis (H1), for partici-
pants with an initially negative attitude, there was an effect 
of regulatory non-fit on attitude change improvement (β = 
−0.32, t = 2.15, p = .03, 95% CI = [−0.62, −0.03]) whereby 
participants had more attitude improvement in the non-fit 
condition (Mnon-fit = 0.58, SDnon-fit = 0.67) than in the 

fit condition (Mfit = 0.26, SDfit = 0.62). As expected, the 
interaction between non-fit/fit and a continuous measure of 
initial attitude (which resulted from the subtraction of scores 
of a negatively worded item from a positively worded item) 
was not significant, β = 0.04, t(268) = 1.58, p = .11. 
Furthermore, the interaction between non-fit/fit and initial 
attitude continuous (five items averaged) was not significant 
as well, β = 0.07, t(268) = 1.19, p = .23. These results sup-
ported our conceptualization that the strength of initial atti-
tude matters for observing the non-fit effect.

Negative emotional experience. To explore the effect of regu-
latory non-fit on negative emotional experience, we ran a 2 
(regulatory fit: fit; non-fit) × 2 (initial attitude: negative; 
positive) regression using PROCESS procedure Model 1 
(Hayes, 2013) on negative emotional experience as the 
dependent variable. As expected (albeit marginally signifi-
cant) and shown in Figure 4, participants who had an initial 
negative attitude toward hospice care experienced less nega-
tive emotion during the conversation in the non-fit condition 
(Mnon-fit = 4.99, SDnon-fit = 1.10, β = 0.56, t = 1.73, p = .09, 
95% CI = [−0.08, 1.21]), compared with the fit condition 
(Mfit = 5.55, SDfit = 0.98). Also as expected, there was no dif-
ference in negative emotional experience as a function of 
non-fit/fit conditions for participants who had an initial posi-
tive attitude toward hospice care (β = −0.02, t < 1). The inter-
action did not reach significant results, β = −0.58, t(268) = 
1.52, p = .12, 95% CI = [−1.29, 0.16].

Hospice care choice. There was a significant effect of initial 
attitude on the proportion of individuals who accepted the 
physicians’ advice and chose hospice care (χ2 = 43.37, p < 
.001). Supporting our dichotomization of participants into 
positive versus negative initial attitude, we found that 80% 
of participants in the initially positive attitude condition 

Figure 3. Attitude improvement as a function of the measured 
initial attitude conditions and having a non-fit or fit advice 
message (Study 2).
*p < .05.
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chose hospice care whereas only 39% of participants in the 
initial negative attitude condition did so. There was no differ-
ence in the proportion of individuals who accepted the physi-
cian advice and chose hospice care as a function of regulatory 
fit/non-fit conditions (χ2 = 1.51, p = .22). However, as 
expected, there was a significant difference in the proportion 
of individuals with initial negative attitude who accepted the 
physicians’ advice for hospice as a function of regulatory 
non-fit condition (χ2 = 6.34, p = .01). Specifically, among 
those participants in the initial negative attitude condition 
who chose hospice care (39% of them chose hospice care), 
72% of them had experienced non-fit compared with only 
28% who had experienced regulatory fit.

Mediation effect of negative emotions. We next examined 
whether, for participants with an initially negative attitude 
toward hospice, the increased choice of hospice in the non-fit 
condition was due to non-fit reducing negative emotions. To 
test this hypothesis, we ran a mediation analysis using PRO-
CESS procedure Model 4 (Hayes, 2013), including only par-
ticipants with an initially negative attitude toward hospice 
(n = 61; Figure 5). The relationship between regulatory non-
fit/fit conditions and negative emotional experience was sig-
nificant (β = −0.19, t = −2.10, p = .04, 95% CI = [-0.01, 
-0.37]), consistent with our finding above. In addition, the 
relationship between regulatory non-fit/fit conditions and 
choice of hospice was also significant (β = 1.38, z = 2.46, p 
= .01, 95% CI = [−2.49, −0.28]), whereby participants who 
experienced regulatory non-fit were more likely to chose 
hospice. Importantly, the indirect effect of regulatory non-fit 
condition on hospice choice via a decrease in negative emo-
tions was significant, β = −0.42, 95% CI = [−1.25, −0.04]. 
After accounting for this indirect effect, the direct effect 
between the regulatory non-fit condition and hospice choice 

was not significant, β = 1.12, z = 1.87, p = .06, 95% CI = 
[−2.29, 0.05] suggesting that the reduction in negative emo-
tion fully mediated the positive relationship between regula-
tory non-fit and choosing hospice.

Discussion

Supporting our hypothesis and consistent with the results of 
Study 1, we found that participants with an initially negative 
attitude toward hospice improved their attitude more if they 
received advice in a regulatory non-fit (vs. fit) manner. 
Adding to Study 1, we found evidence that, the relationship 
between regulatory non-fit and hospice choice was mediated 
by negative emotional experience. Specifically, for partici-
pants with an initially negative attitude toward hospice, regu-
latory non-fit decreased the negative emotional experience, 
which, in turn, increased the likelihood that they chose hos-
pice care (the recommended but initially disliked option).

This study adds to our results from Study 1 by suggesting 
that our finding hold across participants for whom an ini-
tially negative attitude toward hospice is based on real-life 
experiences rather than on experimentally manipulated expe-
riences. We had to adjust our methodology to identify par-
ticipants with an initial negative attitude toward hospice 
because most participants with actual real-life experience 
with hospice had a positive attitude toward it. In retrospect, 
this is not surprising given that families in which a relative 
was on hospice care are generally satisfied with their choice 
and feel that it was helpful for them (Cagle, Pek, Clifford, 
Guralnik, & Zimmerman, 2015; Wright et al., 2008).

Study 3

In this study, we repeated the procedure of Study 2 but 
changed the medical context to explore whether our results 
may be generalizable across different medical settings. 
Specifically, we examined the effect of regulatory non-fit on 
attitude change improvement in the setting of early stage 
prostate cancer, another medical context in which physicians 
may wish to recommend a potentially frightening but 

Figure 4. Negative emotional experience during the 
conversation about hospice as a function of initial measured 
attitude toward hospice and a regulatory fit/non-fit advice 
message (Study 2).
†p < .10.

Figure 5. Negative emotional experience mediates the 
relationship between regulatory fit condition and choice of 
hospice (for participants with an initial negative attitude toward 
hospice; Study 2).
*p < .05.
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beneficial treatment option (in this case, active surveillance). 
As a brief background, early stage prostate cancer is a slow 
growing tumor, and patients usually choose between two dis-
tinct actions: to treat their cancer right way or keep it under 
surveillance with blood tests and biopsies, intervening only 
if indicated. There are pros and cons to each of the treatment 
options. Active treatment is associated with side effects that 
include erectile dysfunction (impotence), urine incontinence, 
and bowel movement issues. Surveillance of the cancer does 
not have immediate complications, but there is a small 
chance that the cancer could spread out of the prostate and 
impact the effectiveness of future treatments (Cooperberg, 
Carroll, & Klotz, 2011). As a result, fear of the cancer wors-
ening is the main reason to reject surveillance (van den Bergh 
et al., 2009). Men with low and intermediate cancer feel 
often more psychologically comfortable pursuing treatment 
even though it causes significant side effects that influence 
their functional states and their social lives (Fagerlin, 
Zikmund-Fisher, & Ubel, 2005). In these situations, it may 
be beneficial to decrease patients’ negative evaluation of the 
potentially frightening option—surveillance of cancer. We 
proposed that regulatory non-fit between physicians’ advice 
for surveillance and patients’ regulatory orientation may help 
to accomplish this goal. As in Studies 1 and 2, the following 
hypothesis was tested:

Hypothesis 1 (H1): For participants with an initial nega-
tive attitude, there will be a stronger attitude change 
improvement for participants in the non-fit condition 
compared with the fit condition.

Method

Participants. A total of 218 American Mechanical Turk work-
ers participated in our study for monetary compensation. To 
ensure participants involvement, we provided information 
about prostate cancer and in addition, we controlled recruit-
ment ensuring that the scenario would be highly relevant to 
the participants. Only male participants who were 45 years4 
or older were allowed to enter our study. We excluded four 
participants who did not answer the question about their gen-
der and four participants who reported female gender. Thus, 
there were 210 participants in our analyses (100% male, Mage 
= 52.16, SDage = 7.46).

Procedure. Upon entering the survey, participants read about 
prostate cancer and were asked to imagine that they were 
diagnosed with early stage prostate cancer, which had a 20% 
chance of spreading outside the prostate. Participants 
received information that described the two main treatment 
options available to them: cancer treatment and active sur-
veillance, including the pros and cons of each treatment 
option. Participants then reported their initial attitude toward 
active surveillance. As in previous studies, we manipulated 
participants’ regulatory focus using the method of Higgins  

et al. (1994) and the framing of the physicians’ advice for 
active surveillance (emphasizing gains vs. avoiding losses).

Participants were told to imagine that they carefully con-
sidered each option and decided to follow their physician’s 
advice and choose surveillance. Participants’ post-advice 
attitude toward surveillance was measured. As we told par-
ticipants that they decided to follow their physician’s advice 
as in Study 1, we also asked participants to what extent they 
trusted in the physician’s expertise in this scenario. Finally, 
participants reported their demographics.

Measures

Fit and non-fit conditions. As in previous studies, participants 
were assigned to the regulatory fit and non-fit conditions as a 
function of whether the framing of the physician’s advice for 
hospice matched their regulatory focus (both manipulated).

Initial attitude. As in Study 2, we created a categorical vari-
able to distinguish participants who had an initially negative 
(vs. positive) attitude. We subtracted participants’ scores on a 
negatively worded attitude item (Active surveillance makes 
people’s life worse) from their scores on a positively worded 
attitude item (Active surveillance makes people’s life better). 
Participants were classified as having an initially positive 
attitude if their score on this variable was positive (n = 157, 
M = 5.50, SD = 0.86) and as having an initially positive atti-
tude if their scores on this variable was negative (n = 53,  
M = 3.40, SD = 0.99).

Attitude change improvement. As in previous studies, we cre-
ated a continuous measure of “attitude change improvement” 
by subtracting participants’ initial attitude toward surveil-
lance from their post-advice attitude toward surveillance (M 
= 0.23, SD = 0.65). Both attitude measures were created by 
averaging scores from five items (Online Appendix 1) 
designed to assess attitude toward surveillance. (initial atti-
tude: α = .90, M = 4.98, SD = 1.28; post-advice attitude: α = 
.85, M = 5.21, SD = 1.27). In this scale, more positive num-
bers indicate that participants’ attitude became more positive 
after receiving the physician’s advice.

Results

Attitude change improvement. As in the previous studies, to 
explore the effect of regulatory non-fit, we ran a 2 (regulatory 
fit: fit; non-fit) × 2 (initial attitude: negative; positive) regres-
sion using PROCESS procedure Model 1 (Hayes, 2013) on 
attitude change improvement as the dependent variable.5

There was a significant interaction between regulatory non-
fit and initial attitude, β = 0.48, t(205) = 2.36, p = .02, 95% CI 
= [0.08, 0.88], indicating that the impact of regulatory non-fit 
on attitude change differed as a function of participants’ initial 
attitude toward surveillance. For participants with an initially 
positive attitude, there was no effect of the regulatory non-fit 
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condition on attitude change improvement (Mnon-fit = 0.13, 
SDnon-fit = 0.81; Mfit = 0.19, SDfit = 0.65; β = 0.06, t < 1). 
However, consistent with our hypothesis and shown in Figure 
6, for participants with an initially negative attitude, there was 
an effect of regulatory non-fit on attitude change (β = −0.42, t 
= −2.38, p = .02, 95% CI = [−0.76, −0.07]) whereby partici-
pants experienced more attitude change improvement in the 
non-fit condition (Mnon-fit = 0.70, SDnon-fit = 0.95) compared 
with the fit condition (Mfit = 0.29, SDfit = 0.46). Furthermore, 
we ran the same analysis as above with a continuous measure 
of initial attitude (which was created based on two items). The 
results replicated the findings above, β = 0.08, t(205) = 2.247 
p = .01, 95% CI = [0.02, 0.14], confirming that our findings 
are not contingent on the chosen methodology. However, the 
interaction between non-fit and a continuous measure (five 
items averaged) of initial attitude was marginally significant, β 
= 0.11, t(206) = 1.82, p = .07, 95% CI = [−0.01, 0.24], support-
ing our conceptualization that the strength of the initial atti-
tude matters for the regulatory non-fit effect.

Discussion

Consistent with our prediction and the results of Studies 1 
and 2, we found that participants with initially negative atti-
tudes toward hospice experienced more attitude improve-
ment if they received advice in a regulatory non-fit (vs. fit) 
manner. Our results suggest that the effect of regulatory non-
fit on attitude improvement would hold across other medical 
settings (e.g., prostate cancer) in which physicians need to 
recommend an initially disliked option.

Study 4

In Study 4, we explored involvement as a boundary condi-
tion for our effect of regulatory non-fit on attitude change 

improvement for individuals with an initially negative atti-
tude. We proposed that, like regulatory fit, regulatory non-fit 
should work via two different mechanisms depending on 
participants’ level of involvement. We used whether partici-
pants’ had real-life experiences with cancer and hospice care 
as a proxy for involvement, as participants with experience 
should be more involved in the decision than those without 
personal experience.

Similar to the findings of Avnet et al. (2013), we expected 
that participants with high involvement would feel more 
confidence in their initial attitudes if they experienced regu-
latory fit and less confidence if they experienced regulatory 
non-fit. Therefore, participants with high involvement and 
initially negative attitudes will become less confident in that 
negative attitudes if they receive the physician’s recommen-
dation in a regulatory non-fit (vs. fit) manner. As a result, 
they will experience more attitude change improvement than 
participants with high involvement who received advice in a 
regulatory fit manner. In contrast, participants with low 
involvement and initially negative attitudes will be more 
likely to transfer their “feeling right” or “feeling wrong” to 
the target option. As a result, they will experience more atti-
tude change improvement if they receive the physician’s rec-
ommendation in a regulatory fit (vs. non-fit) manner. Overall, 
we expected that under high involvement, regulatory non-fit 
will be a more powerful tool for attitude change improve-
ment (i.e., de-intensifying negative attitudes), while under 
low involvement, regulatory fit would be more effective for 
attitude change improvement.

Hypothesis 1 (H1): The effect of regulatory non-fit con-
dition on attitude change improvement as a function of 
initial attitude will depend upon participants’ level of 
involvement.
Hypothesis 1a (H1a): Individuals with high involvement 
will experience more attitude change improvement in the 
non-fit (vs. fit) condition (replicating the effect found in 
the previous studies).
Hypothesis 1b (H1b): Individuals with low involvement 
will experience more attitude change improvement in the 
fit (vs. non-fit) condition.

Method

Participants. A total of 2516 American Mechanical Turk 
workers were recruited for monetary compensation.

Procedure. The procedure was identical to Study 2.

Measures

Fit and non-fit conditions. As in Studies 1 to 3, participants 
were assigned to the regulatory fit and non-fit conditions as a 
function of whether the framing of the physician’s advice for 
hospice matched their regulatory focus (both manipulated).

Figure 6. Attitude change improvement about active cancer 
surveillance as a function of initial attitude and having a fit or a 
non-fit advice message (Study 3).
*p < .05.
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Involvement. Participants were assigned to the high versus 
low involvement conditions based on their self-reported 
experience with hospice care in the setting of cancer. In all, 
158 participants (34% male, Mage = 42.86, SDage = 15) had 
experience with both cancer and hospice care and were 
therefore assigned to the high involvement condition. A total 
of 91 participants (42% male, Mage = 46, SDage = 13) did not 
have experience with both cancer and hospice care, and they 
were therefore assigned to the low involvement condition.

Initial attitude. As in Studies 2 and 3, we created a categorical 
measure of initial attitude by subtracting the scores of the neg-
atively worded item from the scores of the positively worded 
items that were administered before the advice manipulation. 
In total, 190 participants had positive scores on this variable 
and were assigned to the initially positive attitude condition 
(M = 5.70, SD = 0.74); 59 participants had negative scores on 
this variable and were assigned to the initially negative atti-
tude condition (n = 59, M = 3.73, SD = 0.98).

Attitude change improvement. As in previous studies, we cre-
ated a continuous measure of “attitude change improvement” 
by subtracting participants’ initial attitude toward hospice 
from their post-advice attitude toward hospice (M = 0.27, SD 
= 0.73). Both attitude measures were created by averaging 
scores from five items (Online Appendix 1) designed to 
assess attitude toward hospice (initial attitude: α = .86, M = 
5.19, SD = 1.22; post-advice attitude: α = 0.88, M = 5.43, 
SD = 1.09). In this scale, more positive numbers indicate that 
participants’ attitude became more positive after receiving 
the physician’s advice.

Results

Attitude change improvement and involvement. To explore 
whether involvement moderates the relationship between 
regulatory fit condition and attitude change, we conducted a 
3-way analysis: 2 (regulatory fit: fit; non-fit) × 2 (initial atti-
tude: negative; positive) × 2 (involvement: low; high) on atti-
tude change improvement. The three-way interaction was 
not significant, β = 0.56, t(241) = 1.58, p = .12, 95% CI = 
[−0.13, 1.22], observed power = .35. As expected, for people 
with low involvement, there was a marginally significant 
interaction between regulatory fit condition and initial atti-
tude (β = −0.66, t = −1.88, p = .06, 95% CI = [−1.34, 0.03]), 
suggesting that participants’ initial negative attitude was less 
negative in the fit condition as expected. For people with 
high involvement, there was no significant interaction 
between regulatory fit condition and initial attitude (β = 
−0.06, t < 1). However, it is possible that this study is under-
powered due to low sample size in the group of participants 
with negative initial attitude (see Table 2).

Internal meta-analysis. Given the low power of Study 4 due to 
imbalanced groups, we conducted an internal meta-analysis 
across Studies 2 and 4 to boost the statistical power and 
achieve a more precise estimation (Cumming, 2013). As 
noted above, although we attempted to recruit only individu-
als with hospice experience in Study 2, there were 42 indi-
viduals who filled out the survey and failed to confirm their 
experience with hospice. Therefore, we classified those indi-
viduals as low involvement and thus Studies 2 and 4 were 
virtual replications of each other. First, we standardized 

Table 2. Attitude Change as a Function of Involvement, Regulatory Non-Fit, and Initial Positive and Negative Attitude (Study 4).

Initial attitude Attitude change

 M n SD M n SD

Low involvement
 Negative attitude
  Non-fit 3.91 15 1.10 0.23 15 0.67
  Fit 3.51 (3.36)a 13 0.92 (1.05) 0.64 (1.00) 13 0.70 (1.49)
 Positive attitude
  Non-fit 5.56 33 0.73 0.25 33 0.45
  Fit 5.43 30 0.68 0.19 30 0.43
Total 4.95 91 1.15 0.28 91 0.54
High involvement
 Negative attitude
  Non-fit 3.50 12 1.19 0.60 12 0.76
  Fit 4.01 (3.86)a 19 0.79 (1.02) 0.46 (0.59) 19 0.71 (0.90)
 Positive attitude
  Non-fit 5.70 67 0.77 0.15 67 0.59
  Fit 5.92 60 0.70 0.08 60 0.47
Total 5.42 158 1.12 0.19 158 0.60

aIn parentheses, there are results for the sample which includes two participants who change their attitude from a very negative to a very positive 
attitude. We report analysis without these two outliers.
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attitude change within each study and then aggregated the 
two datasets (N = 562). Unstandardized means for the com-
bined data set are reported in Table 3.

To explore whether involvement moderates the relation-
ship between regulatory non-fit condition and attitude change, 
the interaction was regressed 2 (regulatory fit: fit; non-fit) × 2 
(initial attitude: negative; positive) × 2 (involvement: low; 
high) on attitude change improvement. With this increase in 
power, the three-way interaction was significant, β = 1.16, 
t(555) = 3.04, p < .01, 95% CI = [0.41, 1.91], observed power 
= .86, indicating that involvment, in fact, moderates the rela-
tionships between interaction regulatory fit/non-fit × initial 
attitude, and attitude change improvement. Consistent with 
our predications and the results of Studies 1 to 3, for partici-
pants with high involvement, there was a significant interac-
tion between regulatory non-fit and initial attitude on attitude 
change improvement, β = 0.44, t = 2.11, p = .04, 95% CI = 
[0.03, 0.84], where participants with an initially negative atti-
tude had more attitude improvement in the non-fit condition 
(Mnon-fit = 0.62, SDnon-fit = 1.07)7 compared with the fit condi-
tion (Mfit = 0.21, SDfit = 1.01, β = −0.41, t = 2.25, p = .03, 95% 
CI = [−0.77, −0.05]). For participants with low involvement, 
there was also a significant interaction between regulatory 
non-fit and initial attitude on attitude change (β = −0.72, t = 
−2.26, p = .02, 95% CI = [−1.36, −0.09]). As expected, in the 
initial negative attitude condition, participants had more atti-
tude improvement in the fit condition (Mfit = 0.67, SDfit = 
1.03) compared with the non-fit condition (Mnon-fit = −0.10, 
SDnon-fit = 0.88). There were no significant relationships in 
high or low involvement conditions for participants with ini-
tial positive attitude.

In the next step, we conducted an analysis that included 
only participants with a negative attitude (n = 138) and found 
that the following interaction 2 (regulatory fit: fit; non-fit) × 2 

(involvement: low; high) was significant, β = −1.18, t(134) = 
3.23, p < .01, 95% CI = [−1.91, 0.46], confirming a modera-
tion effect of involvement (see Figure 7).

Discussion

Using a meta-analysis, we found evidence that, for those par-
ticipants with an initially negative attitude, the effect of regu-
latory fit versus non-fit on attitude change improvement 
differed as a function of participants’ involvement. For par-
ticipants with high involvement, we replicated our findings 
in Studies 1 to 3; that is, participants with initially negative 

Table 3. Attitude Change as a Function of Involvement, Regulatory Non-Fit, and Initial Positive and Negative Attitude (Meta-Analysis; 
Study 4).

Initial attitude Attitude change

M n SD M n SD

Low involvement
 Negative attitude
  Non-fit 3.5 25 1.15 0.24 25 0.63
  Fit 3.35 21 0.79 0.79 21 0.74
 Positive attitude
  Non-fit 5.52 47 0.71 0.21 47 0.5
  Fit 5.42 40 0.71 0.24 40 0.46
High involvement
 Negative attitude
  Non-fit 3.67 43 0.94 0.59 43 0.68
  Fit 3.96 49 0.94 0.34 49 0.67
 Positive attitude
  Non-fit 5.72 160 0.74 0.09 160 0.58
  Fit 5.75 178 0.79 0.1 178 0.53

Figure 7. Attitude change improvement toward hospice as a 
function of involvement (low vs. high), whether physicians’ advice 
was given in a regulatory fit (vs. non-fit) manner for participants 
with initial negative attitude (n = 134; Study 4).
Note. Standardized values are reported.
†p < .10. *p < .05.
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attitudes experienced greater attitude change improvement 
when they received advice in a non-fit (vs. fit) manner. In 
contrast, for participants with low involvement, participants 
with initially negative attitudes experienced greater attitude 
change improvement when they received advice in a fit (vs. 
non-fit) manner. These results are generally consistent with 
the findings of Avnet et al. (2013) for regulatory fit.

Study 5

In Study 5, we repeated the procedure of Study 1 but changed 
the recommended option to chemotherapy to examine 
whether the effect of regulatory non-fit on participants’ atti-
tudes differed when an active rather than a passive option was 
recommended (e.g., chemotherapy rather than hospice care). 
As in Study 1, we manipulated participants’ initial attitude 
and whether advice was given in a regulatory fit versus non-
fit manner (by manipulating both regulatory orientation and 
advice framing). Finally, we standardized participants’ choice, 
asking all participants to imagine that they chose the recom-
mended option (chemotherapy), and we measured choice sat-
isfaction. We expect to observe the same pattern of results as 
in Study 1. Thus, the hypotheses were the same as in Study 1:

Hypothesis 1 (H1): For participants with an initial nega-
tive attitude, there will be a stronger attitude change 
improvement for participants in the non-fit condition 
compared with the fit condition.
Hypothesis 2 (H2): For participants with an initial negative 
attitude, choice satisfaction will be stronger for participants 
in the non-fit condition compared with the fit condition.

Method

Participants. A total of 1558 (Mage = 33.50, SDage = 11, male = 
32%) American Mechanical Turk workers participated in the 

online survey for monetary compensation. At the beginning 
of the survey, we prescreened participants to ensure that they 
did not have experience with both cancer and chemotherapy 
(which allowed us to experimentally control involvement 
and manipulate their initial attitudes).

Procedure. To ensure high involvement and manipulate ini-
tial attitude toward chemotherapy, participants read the com-
ments of other people who observed someone receiving 
chemotherapy at the beginning of the survey. Using the same 
procedure as Study 1, we manipulated participants’ initial 
attitude toward chemotherapy by presenting them with pri-
marily positive (vs. negative) comments from other individu-
als describing their experience with chemotherapy. As shown 
in Table 4, participants in the initially positive attitude condi-
tion read four positive comments and two negative com-
ments about chemotherapy. For the negative attitude 
condition, we used the same basic content of the comments 
but altered the wording to reverse the valence of the evalua-
tion. Therefore, participants in the initially negative attitude 
condition read four negative comments and two positive 
comments about chemotherapy. Participants’ initial attitude 
toward chemotherapy care was then assessed using 5 Likert-
type scale questions (Online Appendix 1).

As in Study 1, we then manipulated participants’ regula-
tory focus and the framing of physicians’ advice (eagerness 
vs. vigilance; Higgins et al., 2003). Participants either 
received a recommendation for chemotherapy that empha-
sized gains they could achieve (eagerness) or the losses they 
could avoid (vigilance) by choosing chemotherapy (see 
Online Appendix 2).

All participants were then told to imagine that they care-
fully considered each option and decided to follow their phy-
sician’s advice and choose chemotherapy. Participants 
reported their choice satisfaction (post-advice), attitude 
toward chemotherapy, and trust in physician expertise. 

Table 4. Comments Used to Inform Participants About Chemotherapy Experience and Manipulate Participants’ Initial Attitude Toward 
Chemotherapy (Study 5).

Initial positive attitude condition Initial negative attitude conditions

My brother was diagnosed with cancer and chose to undergo 
chemotherapy. It had positive results within a year of 
starting the therapy.

My brother was diagnosed with cancer and chose to undergo 
chemotherapy. It had no positive results within a year of starting 
the therapy.

I have had friends who have done chemo and regretted it. I have had friends who have done chemo and never regretted it.
My uncle decided to try chemotherapy to extend his life 

hopefully. It worked and he was not that sick most of the time.
My uncle decided to try chemotherapy to extend his life hopefully. 

It didn’t work and he was very sick most of the time.
My dearest friend chose chemo as a treatment and this led to 

lower quality of life but had positive lasting effects.
My dearest friend chose chemo as a treatment and this led to 

lower quality of life and did not have any positive lasting effects.
I know someone who had cancer and chose chemotherapy. It was 

tough, lots of good days and bad days, but it did not allow more 
time to be spent with family.

I know someone who had cancer and chose chemotherapy. It was tough, 
lots of good days and bad days, but allowed more time to be spent 
with family.

My sister is currently facing a terminal cancer situation. She 
chose a chemo treatment, which had no severe side effects. 
She wants to try and extend her life.

My sister is currently facing a terminal cancer situation. She chose 
a chemo treatment, which had severe side effects. She wants to 
try and extend her life.
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Finally, participants answered several true–false questions to 
determine if they had misconceptions about chemotherapy, 
reported their demographics, and read a disclosure note that 
revealed that the comments about chemotherapy were 
fictitious.

Measures

Fit and non-fit conditions. We used the same procedure as 
Studies 1 to 4 to assign participants to the fit and non-fit 
conditions.

Attitude change improvement. As in previous studies, we cre-
ated a continuous measure of “attitude change improvement” 
by subtracting participants’ initial attitude toward chemo-
therapy from their post-advice attitude toward chemotherapy 
(M = 0.02, SD = 1.11). Both attitude measures were created 
by averaging scores from five items (Online Appendix 1) 
designed to assess attitude toward chemotherapy (initial atti-
tude: α = 0.86, M = 4.28, SD = 1.16; post-advice attitude: α = 
0.86, M = 4.30, SD = 1.14). As in previous studies, more 
positive numbers indicate that participants’ attitude toward 
the recommended option (in this case, chemotherapy) 
became more positive after receiving the physician’s advice 
for it.

Choice satisfaction. As in Study 1, participants reported their 
choice confidence, choice satisfaction, and commitment to 
the chosen option. These three items were rated on a 7-point 
Likert-type scale (1 = not at all to 7 = very much). The items 
were averaged to create the variable “choice satisfaction” 
(α = .90, M = 4.29, SD = 1.71).

Results

Manipulation check. As expected, participants in the initially 
positive attitude condition had a significantly more positive 
initial attitude toward chemotherapy (M = 4.82, SD = 0.73) 
than participants in the initially negative attitude condition, 
M = 3.75, SD = 1.25, t(153) = 6.15, d = 1.05, p < .001, 95% 
CI = [−6.99, −3.73].

Attitude change improvement. To explore the effect of regula-
tory non-fit on attitude change improvement as a function of 
initial attitude, we ran a 2 (regulatory fit: fit; non-fit) × 2 
(initial attitude: negative; positive) regression using PRO-
CESS procedure Model 1 (Hayes, 2013) on attitude change 
improvement as the dependent variable. Unexpectedly, the 
interaction between initial attitude and regulatory fit was not 
significant (β = −0.14, t < 1). However, given the prevalence 
of people who have received chemotherapy in the U.S. popu-
lation, we suspected that the manipulation with attitudes 
might not equally influence opinion of our participants. In 
the next step, we ran an analysis with a measured initial atti-
tude rather than manipulated.

Internal analysis of attitude change improvement. We used the 
initial attitude measure to run the following internal analysis: 
2 (regulatory fit: fit; non-fit) × 2 (initial measured attitude: 
negative; positive). As illustrated in Figure 8, the interaction 
between an initial attitude and regulatory non-fit was signifi-
cant, β = 0.24, t(150) = 2.14, p = .03, 95% CI = [0.02, 0.47].9 
A further analysis showed that people who had a relatively 
strong initial negative attitude toward chemotherapy made it 
marginally less negative in the non-fit condition (Mnon-fit = 
0.91, SDnon-fit = 1.06; β = −0.30, t = −1.62, p = .10, 95% CI = 
[−0.67, 0.07]), compared with the fit condition (Mfit = 0.62, 
SDfit = 1.00). The opposite relationship was observed for par-
ticipants with initially positive attitudes (β = 0.27, t = 1.46, p 
= .14, 95% CI = [−0.10, 0.63]), with participants in the non-
fit condition reducing their positive attitude toward chemo-
therapy slightly more (Mnon-fit = −0.84, SDnon-fit = 1.14) 
compared with the participants in the fit condition (Mfit = 
−0.58, SDfit = 0.75).

Choice satisfaction. To explore the effect of regulatory non-fit 
and initial attitude on choice satisfaction, we ran a 2 (regula-
tory fit: fit; non-fit) × 2 (initial measured attitude: positive; 
negative) regression using PROCESS procedure Model 1 
(Hayes, 2013) on choice satisfaction as a dependent variable. 
The effect of the interaction between non-fit and initial atti-
tude on choice satisfaction was consistent with our main 
hypothesis but did not reach significance, β = 0.20, t(150) = 
1.19, p = .24, 95% CI = [−0.13, 0.54].

Discussion

In Study 5, we found evidence again that participants with an 
initially negative attitude toward chemotherapy experienced 
greater attitude change improvement when they received 
advice in a non-fit (vs. fit) manner. These relationships were 

Figure 8. Attitude change improvement as a function of the 
measured initial attitude conditions and having a fit or non-fit 
advice message for chemotherapy (Study 5).
†p < .10.
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consistent with our hypotheses and the patterns observed in 
Study 1. However, we also noticed some differences between 
these studies that merit further discussion.

First, we observed a stronger effect of regulatory non-fit 
on attitude change improvement when the physician advised 
hospice care rather than chemotherapy. It is possible that, 
beyond what could be measured in the manipulation check, 
the recommendation for hospice care option might induce 
negative reactions that were stronger than those induced 
when the physician recommended chemotherapy. Hospice 
care might make patients uncomfortable and provoke strong 
emotional responses because it is closely related to thinking 
about dying (Seymour, Gott, Bellamy, Ahmedzai, & Clark, 
2004). On the contrary, chemotherapy could provide hope 
for a cure (Weeks et al., 2012). Consistent with this idea, 
participants’ average initial negative attitude toward chemo-
therapy (Mneg.att = 3.75, SDneg.att = 1.25) was higher than par-
ticipant’s initial negative attitude toward hospice (Mneg.att = 
3.48, SDneg.att = 1.26). More important, perhaps, are reports in 
the literature which suggest that participants tend to overes-
timate advantages of chemotherapy and underestimate 
advantages of hospice care (Seymour et al., 2004; Weeks  
et al., 2012). Again, this may decrease the impact of regula-
tory non-fit on attitude change improvement as there partici-
pants may already have a relatively positive attitude toward 
chemotherapy. What is clear is that more research is needed 
to determine the boundary conditions of regulatory non-fit 
effects as a function of the intensity of initial attitude. We 
expect that the regulatory non-fit effect on attitude improve-
ment will be greater for more emotionally negative advice.

Second, in Study 5, we observed the predicted effect 
when we used participants’ measured initial attitude as an 
independent variable but did not observe the effect when we 
used the manipulated initial attitude as an independent vari-
able. Possibly, it is more difficult to manipulate attitudes 
toward chemotherapy than attitudes toward hospice care. 
There are more people in the United States who have had 
experience with chemotherapy than hospice care. It is thus 
likely that many participants had at least some initial knowl-
edge and an initial attitude toward chemotherapy than toward 
hospice care. As a result, participants’ attitudes may have 
been less subject to change with our manipulation, and, 
instead, driven more by their real-life experiences with che-
motherapy (which was captured in the measured initial atti-
tude variable). Consistent with this notion, we observed that 
while 40% of participants had misconceptions about hospice 
care in Study 1, only 20% of participants had misconceptions 
about chemotherapy in Study 5.

General Discussion

Across five studies, we demonstrated the effect of regulatory 
non-fit on attitude change improvement in the context of pro-
viding advice for a potentially unpleasant or frightening 
option. We found that when participants had initially negative 

attitudes toward an option, they were more likely to make it 
less negative if they experienced regulatory non-fit (vs. fit) 
between their motivational orientation (promotion vs. pre-
vention) and the physicians’ framing of advice (eagerness vs. 
vigilance) for the initially disliked options. Furthermore, with 
a meditational analysis in Study 2, we received initial evi-
dence that regulatory non-fit while reducing confidence in 
own judgments motivated participants to pay more attention 
to arguments, such as a medical expert’s advice, rather than 
being biased by negative emotions.

We also identified two boundary conditions for our find-
ings that help to further elucidate the mechanism of regula-
tory non-fit. First, we found that the effect of regulatory 
non-fit on attitude change improvement reversed for partici-
pants with low involvement. Specifically, when participants 
with low involvement had an initially negative attitude 
toward an option, they were more likely to improve their atti-
tude if they experienced regulatory fit rather than non-fit due 
to transfer of “feeling right” toward their initial evaluations. 
These results are consistent with findings of Avnet et al. 
(2013) regarding there being two different regulatory fit (or 
non-fit) paths: changing confidence in one’s judgments for 
high involved participants and creating a feeling that is 
directly transferred to one’s evaluations for low involved 
participants.

Second, it appears that the effect of regulatory non-fit on 
attitude change improvement may depend on the strength of 
participants’ initial attitude. In Study 5 (advice for chemo-
therapy), we observed a weaker effect of regulatory non-fit 
on attitude change than in its twin Study 1 (advice for hos-
pice care). It is possible that initial negative attitude was 
more intense toward hospice care than toward chemotherapy, 
which resulted in a weaker effect of regulatory non-fit on 
attitude change improvement in Study 5. Future research 
should aim to explore more specifically the effect of regula-
tory non-fit on attitude change as a function of initial attitude 
strength.

Our study contributes to the literature about regulatory 
non-fit in several ways. Whereas previous studies measured 
attitude after manipulating regulatory non-fit (Koenig et al., 
2009; Vaughn, Malik, et al., 2006; Vaughn, O’Rourke, et al., 
2006), we examined attitude change, focusing on how the 
effects of regulatory non-fit on attitude change may differ as 
a function of initial attitude. In addition, most previous 
research has focused on how regulatory fit improves atti-
tudes (e.g., Bosone, Martinez, & Kalampalikis, 2015; Cesario 
et al., 2013). Our research demonstrated that when individu-
als have initially negative attitudes toward an option, regula-
tory non-fit can be a more effective way to improve their 
attitudes.

Our findings have several practical implications and could 
be of particular interest to policy makers and professionals 
who develop training programs for improving communica-
tion in the health care domain. The high stakes of medical 
decisions often causes strong negative emotional reactions, 
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particularly toward stigmatized or misunderstood options 
such as hospice care or active surveillance for prostate can-
cer. Patients who choose which treatment to receive while in 
this state of negative attitudes and emotions may choose an 
option that does not actually help to implement their goals 
because negative reactions may impede their ability to think 
rationally about their avaliable options. Our research demon-
strated that regulatory non-fit could be particularly helpful 
and relevant in these situations. By decreasing negative atti-
tudes, regulatory non-fit may allow patients to think more 
rationally about their choices such that they can better align 
their treatment choices with their long-term goals. In addi-
tion, our results suggest that regulatory non-fit may have 
other positive downstream consequences, such as improving 
choice satisfaction. Future research is needed to explore 
other potential downstream consequences of regulatory non-
fit, both positive and negative. For example, future research 
could determine if there are conditions in which improving 
attitude via regulatory non-fit could inadvertently bias par-
ticipants’ choices against their true preferences.

In addition, our findings have practical implications in 
terms of how physicians may wish to adjust their advice as a 
function of their patients’ involvement. If patients have prior 
knowledge and, therefore, are more involved in the informa-
tion processing, regulatory non-fit could be used to help par-
ticipants decrease their initial negative attitudes toward a 
recommended option. In rarer cases, when patients are not 
involved in the information processing, it may be better to 
initially increase their involvement to a high level prior to 
providing advice, which would then be given in a regulatory 
non-fit manner. Why not instead use regulatory fit to improve 
attitudes by creating a positive “right” feeling toward a target 
option? Our concern is that this could produce impulsive 
choices rather than choices based on arguments, expert 
advice, and careful, rational consideration of the alternatives. 
Future studies are needed to investigate whether choice sat-
isfaction may differ depending on whether attitude change 
improvement was achieved via a regulatory fit or non-fit.

Notably, unlike previous research on regulatory fit, we 
did not find significant differences in attitude change in regu-
latory fit conditions for participants with an initially positive 
attitude in Studies 1, 2, 3, and 5. Specifically, past studies 
suggest that participants with an initially positive attitude 
should experience more attitude improvement in the regula-
tory fit (vs. non-fit) condition. We believe this absence of an 
effect likely represents a ceiling effect, due to the fact that 
participants’ initial attitudes were already so positive. The 
complementary problem is that one might expect regulatory 
fit to make an initial negative attitude even more negative. 
Again, for those who begin with a negative attitude, making 
them more negative would be difficult because they were 
already quite negative.

There were several limitations in our study. First, we 
explored our theoretical propositions in hypothetical situa-
tions. At this stage of the research, it would be unethical to 

explore the proposed intervention in real clinical settings. 
However, in Study 2, we were able to recruit participants 
who observed someone having cancer and someone being on 
hospice care. While reading about getting cancer is different 
from actually getting cancer, we believe that the observation 
of other people with a cancer diagnosis would inform our 
participants about how they might feel in the situations pre-
sented in hypothetical vignettes. Furthermore, we specifi-
cally explored the difference between participants with and 
without such experience in Study 4. We expect that partici-
pants’ behavior and attitude change in our studies would 
likely mirror their behavior and attitude change in a real-life 
setting (Ajzen, 2011). At the same time, future research 
should address this limitation and explore the relationships 
that we found in real-life settings when physicians need to 
advise potentially frightening but beneficial options.

Another potential limitation of our research is that we 
used online Internet participants (mechanicalturk.com) in 
our studies. We decided to pursue diverse population of 
participants who better represent the U.S. population pref-
erences for end-of-life care. People change their prefer-
ences toward more aggressive interventions when their age 
advances and health declines (Winter, Moss, & Hoffman, 
2009). Thus, an online population that is older than a stu-
dent sample better matches the goal of this research to 
investigate participants’ preferences at the end of life or fol-
lowing a prostate cancer diagnosis (a disease of old age) in 
the experimental settings. In addition, there is evidence 
suggesting that Mechanical Turk participants provide reli-
able behavioral data (Buhrmester, Kwang, & Gosling, 
2011; Paolacci & Chandler, 2014; Paolacci, Chandler, & 
Ipeirotis, 2010).

In conclusion, we demonstrated that, if an unpleasant or 
potentially frightening option has to be recommended, de-
intensification of a negative evaluation through mismatching 
(creating regulatory non-fit) patients’ personal goal orienta-
tions (promotion vs. prevention) and the focus of physician 
advice (gains vs. losses) can improve patients’ attitudes 
toward the option. Regulatory non-fit improves the evalua-
tion of a target option by decreasing confidence in initial 
(negative) evaluations, which in turn can motivate partici-
pants to pay more attention to arguments, such as the advice 
of a medical expert, rather than being biased by negative 
emotions. This can increase the likelihood that participants 
will choose the recommended option, as well as increase 
their choice satisfaction. Therefore, when decisions involve 
intense initial (potentially irrational) negative evaluations of 
a beneficial option, it may be a useful decision-making strat-
egy to create regulatory non-fit between the decision maker’s 
motivational orientation and the framing of advice for the 
initially disliked option.
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Notes

1. For each study, we conducted a three-way analysis, 2 (regu-
latory fit: fit; non-fit) × 2 (regulatory focus: promotion; pre-
vention) × 2 (initial attitude: negative; positive), to determine 
whether the effect of regulatory fit versus non-fit differed as a 
function of participants’ regulatory focus (promotion vs. preven-
tion). None of the three-way interactions were significant. The 
two-way interactions for promotion- and prevention-oriented 
participants showed the same pattern as our main results (see 
Online Appendix 3). These results suggest that it is appropriate 
to collapse across the two regulatory focus conditions.

2. Trust in a physician’s expertise was included as a covariate in 
this analysis. In the vignette, patients’ choice was determined by 
a physician’s advice; therefore, trust in the physician’s expertise 
was a significant factor that influenced our dependent variables: 
attitude change improvement (r2 = .05, p = .02) and choice sat-
isfaction (r2 = .61, p < .001).

3. The choice to use two items instead of five was driven by the 
goal to identify people who have a stronger negative attitude 
than positive attitude. Using five items for the categorical vari-
able will not accomplish this goal, because the group that scored 
below mean still had a very positive initial attitude toward hos-
pice (M = 4.35, which is larger than total initial attitude means 
in Study 1. Notably, in our studies using a dichotomous variable, 
(a) we were able to replicate our findings across the studies; (b) 
using this approach, we discovered a similar effect of regulatory 
non-fit as in the research of Avnet, Laufer, and Higgins (2013); 
(c) Studies 1 and 5, in which initial attitude was manipulated, 
showed the same pattern of results. This replications of our find-
ings across studies suggests that our results are not idiosyncratic 
to the method of analysis.

4. At this age, physicians recommend patients receive a blood 
test to screen for cancer. We created these restrictions to ensure 
relevance and therefore, involvement of our participants in 
the hypothetical vignette. https://www.mskcc.org/cancer-care/
types/prostate/screening/screening-guidelines-prostate

5. As in Study 1, trust in the physician’s expertise was included 
as a covariate in this analysis. In the vignette, patients’ choice 
was determined by a physician’s advice, therefore trust in the 
physician’s expertise was a significant factor that influenced 
our dependent variable, attitude change improvement (r2 = .03, 
p = .02).

6. Two outliers were deleted. Both were in the regulatory fit con-
dition; one was in the high involvement condition and one in 
the low involvement. Their initial attitudes were more than 3 
standard deviations below the mean. In addition, their attitude 
change improvement scores were 3 standard deviations higher 
than the other participants in their groups and more than 4 stan-
dard deviations higher than the mean of the entire sample. We 
believe that the reason for this extreme attitude change improve-
ment is a misreading of the scale, rather than the effect of the 
manipulation. Those outliers were deleted from our analysis. 
The three-way interaction is borderline significant if those outli-
ers are included in the analysis (β = 0.77, p = .05).

7. Standardized values are reported.

8. In this data set, 24% of participants filled the questionnaire more 
than one time. Their answers were excluded from the analysis. 
Due to changes at Mechanical Turk regulations, we collected 
data via opening several hits in the Mturk website. This proce-
dure increased the likelihood that participants enter the survey 
more than one time. In addition, one person (regulatory fit con-
dition) had an attitude change improvement score >3 standard 
deviations from the mean, changing from an extremely negative 
to extremely positive attitude. It is likely that this extreme atti-
tude change was driven by the fact that the participant misread 
the scale. This outlier was excluded from the analysis.

9. As in previous studies in with we standardized choice, attitude 
change (r2 = .07, p < .01) and choice satisfaction (r2 = .52, p < 
.001) were highly correlated with trust in physicians’ expertise. 
Trust in physician’s expertise was included as a covariate

Supplemental Material

The online supplemental material is available at http://pspb.sage-
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References

Ajzen, I. (2011). Theory of planned behavior. In P. A. Van Lange, 
A. W. Kruglanski, & E. T. Higgins (Eds.), Handbook of theo-
ries of social psychology (Vol. 2, pp. 438-459). Thousand 
Oaks, CA: SAGE.

Avnet, T., & Higgins, E. T. (2003). Locomotion, assessment, and 
regulatory fit: Value transfer from “how” to “what.” Journal 
of Experimental Social Psychology, 39, 525-530. doi:10.1016/
S0022-1031(03)00027-1

Avnet, T., & Higgins, E. T. (2006). How regulatory fit affects 
value in consumer choices and opinions. Journal of Marketing 
Research, 43, 1-10. doi:10.1509/jmkr.43.1.1

Avnet, T., Laufer, D., & Higgins, E. T. (2013). Are all experiences of 
fit created equal? Two paths to persuasion. Journal of Consumer 
Psychology, 23, 301-316. doi:10.1016/j.jcps.2012.10.011

Barnato, A. E., Herndon, M. B., Anthony, D. L., Gallagher, P. M., 
Skinner, J. S., Bynum, J. P., & Fisher, E. S. (2007). Are regional 
variations in end-of-life care intensity explained by patient 
preferences? A study of the US Medicare population. Medical 
Care, 45, 386-400. doi:10.1097/01.mlr.0000255248.79308.41

Bosone, L., Martinez, F., & Kalampalikis, N. (2015). When the 
model fits the frame: The impact of regulatory fit on effi-
cacy appraisal and persuasion in health communication. 
Personality and Social Psychology Bulletin, 41, 526-539. 
doi:10.1177/0146167215571089

Briñol, P., Petty, R. E., & Barden, J. (2007). Happiness versus sad-
ness as a determinant of thought confidence in persuasion: 
A self-validation analysis. Journal of Personality and Social 
Psychology, 93, 711-727. doi:10.1037/0022-3514.93.5.711

Buhrmester, M., Kwang, T., & Gosling, S. D. (2011). Amazon’s 
Mechanical Turk: A new source of inexpensive, yet high-
quality, data? Perspectives on Psychological Science, 6, 3-5. 
doi:10.1177/1745691610393980

Cacioppo, J. T., & Petty, R. E. (1984). The elaboration likelihood 
model of persuasion. Advances in Consumer Research, 11, 
673-675.

Cagle, J. G., Pek, J., Clifford, M., Guralnik, J., & Zimmerman, S. 
(2015). Correlates of a good death and the impact of hospice 
involvement: Findings from the national survey of households 

 at COLUMBIA UNIV on July 6, 2016psp.sagepub.comDownloaded from 

https://www.mskcc.org/cancer-care/types/prostate/screening/screening-guidelines-prostate
https://www.mskcc.org/cancer-care/types/prostate/screening/screening-guidelines-prostate
http://pspb.sagepub.com/supplemental
http://pspb.sagepub.com/supplemental
http://psp.sagepub.com/


Fridman et al. 1043

affected by cancer. Supportive Care in Cancer, 23, 809-818. 
doi:10.1007/s00520-014-2404-z

Camacho, C. J., Higgins, E. T., & Luger, L. (2003). Moral value 
transfer from regulatory fit: What feels right is right and 
what feels wrong is wrong. Journal of Personality and Social 
Psychology, 84, 498-510. doi:10.1037/0022-3514.84.3.498

Cesario, J., Corker, K. S., & Jelinek, S. (2013). A self-regulatory 
framework for message framing. Journal of Experimental Social 
Psychology, 49, 238-249. doi:10.1016/j.jesp.2012.10.014

Cesario, J., Grant, H., & Higgins, E. T. (2004). Regulatory fit 
and persuasion: Transfer from “feeling right.” Journal 
of Personality and Social Psychology, 86, 388-404. 
doi:10.1037/0022-3514.86.3.388

Cesario, J., Higgins, E. T., & Scholer, A. A. (2008). Regulatory 
fit and persuasion: Basic principles and remaining ques-
tions. Social & Personality Psychology Compass, 2, 444-463. 
doi:10.1111/j.1751-9004.2007.00055.x

Chaiken, S. (1980). Heuristic versus systematic information pro-
cessing and the use of source versus message cues in per-
suasion. Journal of Personality and Social Psychology, 39, 
752-766. doi:10.1037/0022-3514.39.5.752

Chen, A. B., Cronin, A., Weeks, J. C., Chrischilles, E. A., Malin, 
J., Hayman, J. A., & Schrag, D. (2013). Expectations about the 
effectiveness of radiation therapy among patients with incur-
able lung cancer. Journal of Clinical Oncology, 31, 2730-2735. 
doi:10.1200/JCO.2012.48.5748

Clore, G. L., Wyer, R. S., Dienes, B., Gasper, K., Gohm, C., & 
Isbell, L. (2001). Affective feelings as feedback: Some cog-
nitive consequences. In L. L. Martin & G. L. Clore (Eds.), 
Theories of mood and cognition (pp. 27-62). Mahwah, NJ: 
Lawrence Erlbaum.

Cooperberg, M. R., Carroll, P. R., & Klotz, L. (2011). Active 
surveillance for prostate cancer: Progress and promise. 
Journal of Clinical Oncology, 29, 3669-3676. doi:10.1200/
JCO.2011.34.9738

Cumming, G. (2013). The new statistics: Why and how. Psychological 
science, 25, 7-29. doi:10.1177/0956797613504966

Davison, B. J., & Breckon, E. (2012). Factors influencing treat-
ment decision making and information preferences of prostate 
cancer patients on active surveillance. Patient Education & 
Counseling, 87, 369-374. doi:10.1016/j.pec.2011.11.009

Dow, L. A., Matsuyama, R. K., Ramakrishnan, V., Kuhn, L., 
Lamont, E. B., Lyckholm, L., & Smith, T. J. (2010). Paradoxes 
in advance care planning: The complex relationship of oncol-
ogy patients, their physicians, and advance medical direc-
tives. Journal of Clinical Oncology, 28, 299-304. doi:10.1200/
JCO.2009.24.6397

Fagerlin, A., Zikmund-Fisher, B. J., & Ubel, P. A. (2005). How 
making a risk estimate can change the feel of that risk: Shifting 
attitudes toward breast cancer risk in a general public survey. 
Patient Education & Counseling, 57, 294-299. doi:10.1016/j.
pec.2004.08.007

Fridman, I., Epstein, A. S., & Higgins, E. T. (2015). Appropriate 
use of psychology in patient-physician communication: 
Influencing wisely. JAMA Oncology, 1, 725-726. doi:10.1001/
jamaoncol.2015.0980

Goodman, D. C., Morden, N. E., Chang, C.-H., Fisher, E. S., & 
Wennberg, J. E. (2013). Trends in cancer care near the end 
of life (A brief from the Dartmouth Atlas Project). Retrieved 

from http://www.dartmouthatlas.org/downloads/reports/cancer 
_brief_090413.pdf

Harrington, S. E., & Smith, T. J. (2008). The role of chemotherapy at 
the end of life: “When is enough, enough?” The Journal of the 
American Medical Association, 299, 2667-2678. doi:10.1001/
jama.299.22.2667

Hayes, A. F. (2013). Introduction to mediation, moderation, and 
conditional process analysis: A regression-based approach. 
New York, NY: Guilford Press.

Higgins, E. T. (1997). Beyond pleasure and pain. American 
Psychologist, 52, 1280-1300. doi:10.1037/0003-066X.52. 
12.1280

Higgins, E. T. (1998). Promotion and prevention: Regulatory focus 
as a motivational principle. In M. P. Zana (Ed.), Advances in 
experimental social psychology (pp. 1-46). London, England: 
Academic Press.

Higgins, E. T. (2000). Making a good decision: Value from fit. 
American Psychologist, 55, 1217-1230. doi:10.1037/0003-
066X.55.11.1217

Higgins, E. T. (2006). Value from hedonic experience and engage-
ment. Psychological Review, 113, 439-460. doi:10.1037/0033-
295X.113.3.439

Higgins, E. T. (2012). 10 Motivation science in social psychology: 
A tale of two histories. In A. W. Kruglanski & W. Stroebe 
(Eds.), Handbook of the history of social psychology (pp. 199-
214). New York, NY: Psychology Press.

Higgins, E. T. (2014). Promotion and prevention: How “0” can cre-
ate dual motivational forces. In J. W. Sherman, B. Gwronski, 
& Y. Trope (Eds.), Dual-process theories of the social mind  
(pp. 423-438). New York, NY: Guilford Press.

Higgins, E. T., Idson, L. C., Freitas, A. L., Spiegel, S., & Molden, 
D. C. (2003). Transfer of value from fit. Journal of Personality 
and Social Psychology, 84, 1140-1153. doi:10.1037/0022-
3514.84.6.1140

Higgins, E. T., Roney, C. J., Crowe, E., & Hymes, C. (1994). Ideal 
versus ought predilections for approach and avoidance distinct 
self-regulatory systems. Journal of Personality and Social 
Psychology, 66, 276-286. doi:10.1037/0022-3514.66.2.276

Ho, T. H., Barbera, L., Saskin, R., Lu, H., Neville, B. A., & Earle, 
C. C. (2011). Trends in the aggressiveness of end-of-life cancer 
care in the universal health care system of Ontario, Canada. 
Journal of Clinical Oncology, 29, 1587-1591. doi:10.1200/
JCO.2010.31.9897

Hong, J., & Lee, A. Y. (2008). Be fit and be strong: Mastering 
self-regulation through regulatory fit. Journal of Consumer 
Research, 34, 682-695. doi:10.1086/521902

Idson, L. C., Liberman, N., & Higgins, E. T. (2004). Imagining how 
you’d feel: The role of motivational experiences from regula-
tory fit. Personality and Social Psychology Bulletin, 30, 926-
937. doi:10.1177/0146167204264334

Klastersky, J., & Paesmans, M. (2001). Response to chemotherapy, 
quality of life benefits and survival in advanced non-small cell 
lung cancer: Review of literature results. Lung Cancer, 34, 95-
101. doi:10.1016/S0169-5002(01)00383-X

Koenig, A. M., Cesario, J., Molden, D. C., Kosloff, S., & 
Higgins, E. T. (2009). Incidental experiences of regu-
latory fit and the processing of persuasive appeals. 
Personality and Social Psychology Bulletin, 35, 1342-1355. 
doi:10.1177/0146167209339076

 at COLUMBIA UNIV on July 6, 2016psp.sagepub.comDownloaded from 

http://www.dartmouthatlas.org/downloads/reports/cancer_brief_090413.pdf
http://www.dartmouthatlas.org/downloads/reports/cancer_brief_090413.pdf
http://psp.sagepub.com/


1044 Personality and Social Psychology Bulletin 42(8)

Labroo, A. A., & Lee, A. Y. (2006). Between two brands: A goal 
fluency account of brand evaluation. Journal of Marketing 
Research, 43, 374-385. doi:10.1509/jmkr.43.3.374

Lee, A. Y., & Aaker, J. L. (2004). Bringing the frame into focus: 
The influence of regulatory fit on processing fluency and per-
suasion. Journal of Personality and Social Psychology, 86, 
205-218. doi:10.1037/0022-3514.86.2.205

Lin, R. Y., Levine, R. J., & Scanlan, B. C. (2012). Evolution of end-
of-life care at United States hospitals in the new millennium. 
Journal of Palliative Medicine, 15, 592-601. doi:10.1089/
jpm.2011.0432

Motyka, S., Grewal, D., Puccinelli, N. L., Roggeveen, A. L., Avnet, 
T., Daryanto, A., . . . Wetzels, M. (2014). Regulatory fit: A 
meta-analytic synthesis. Journal of Consumer Psychology, 24, 
394-404. doi:10.1016/j.jcps.2013.11.004

NSCLC Meta-Analyses Collaborative Group. (2008). 
Chemotherapy in addition to supportive care improves survival 
in advanced non-small-cell lung cancer: A systematic review 
and meta-analysis of individual patient data from 16 random-
ized controlled trials. Journal of Clinical Oncology, 26, 4617-
4625. doi:10.1200/JCO.2008.17.7162

Paolacci, G., & Chandler, J. (2014). Inside the Turk: 
Understanding Mechanical Turk as a participant pool. 
Current Directions in Psychological Science, 23, 184-188. 
doi:10.1177/0963721414531598

Paolacci, G., Chandler, J., & Ipeirotis, P. G. (2010). Running exper-
iments on Amazon Mechanical Turk. Judgment and Decision 
Making, 5, 411-419.

Petty, R. E., Cacioppo, J. T., & Schumann, D. (1983). Central and 
peripheral routes to advertising effectiveness: The moderat-
ing role of involvement. Journal of Consumer Research, 10, 
135-146.

Quill, T. E., Arnold, R., & Back, A. L. (2009). Discussing treat-
ment preferences with patients who want “everything.” Annals 
of Internal Medicine, 151, 345-349. doi:10.7326/0003-4819-
151-5-200909010-00010

Reyna, V. F., Nelson, W. L., Han, P. K., & Pignone, M. P. (2015). 
Decision making and cancer. American Psychologist, 70, 105-
118. doi:10.1037/a0036834

Schwarz, N., & Clore, G. L. (2003). Mood as information: 20 
years later. Psychological Inquiry, 14, 296-303. doi:10.1080/ 
1047840X.2003.9682896

Seymour, J., Gott, M., Bellamy, G., Ahmedzai, S. H., & Clark, D. 
(2004). Planning for the end of life: The views of older people 
about advance care statements. Social Science & Medicine, 59, 
57-68. doi:10.1016/j.socscimed.2003.10.005

Tam, L., Bagozzi, R. P., & Spanjol, J., (2012). When planning is not 
enough: the selfregulatory effect of implementation intentions 
on changing snacking habits. Marketing Letters, 23, 93-107. 
doi:10.1007/s11002-011-9138-1

Trice, E. D., & Prigerson, H. G. (2009). Communication in end-
stage cancer: Review of the literature and future research. 

Journal of Health Communication, 14(Suppl. 1), 95-108. 
doi:10.1080/10810730902806786

van den Bergh, R. C., Roemeling, S., Roobol, M. J., Aus, 
G., Hugosson, J., Rannikko, A. S., . . .  Schröder, F. H. 
(2009). Outcomes of men with screen-detected prostate 
cancer eligible for active surveillance who were managed 
expectantly. European Urology, 55, 1-8. doi:10.1016/j.
eururo.2008.09.007

Vaughn, L. A., Malik, J., Schwartz, S., Petkova, Z., & Trudeau, 
L. (2006). Regulatory fit as input for stop rules. Journal of 
Personality and Social Psychology, 91, 601-611. doi:10.1037/ 
0022-3514.91.4.601

Vaughn, L. A., O’Rourke, T., Schwartz, S., Malik, J., Petkova, Z., 
& Trudeau, L. (2006). When two wrongs can make a right: 
Regulatory nonfit, bias, and correction of judgments. Journal 
of Experimental Social Psychology, 42, 654-661. doi:10.1016/j.
jesp.2005.09.004

Verma, A. A., Razak, F., & Detsky, A. S. (2014). Understanding 
choice: Why physicians should learn prospect theory. The 
Journal of the American Medical Association, 311, 571-572. 
doi:10.1001/jama.2013.285245

Vig, E. K., Starks, H., Taylor, J. S., Hopley, E. K., & Fryer-
Edwards, K. (2010). Why don’t patients enroll in hospice? Can 
we do anything about it? Journal of General Internal Medicine, 
25, 1009-1019. doi:10.1007/s11606-010-1423-9

Weeks, J. C., Catalano, P. J., Cronin, A., Finkelman, M. D., Mack, 
J. W., Keating, N. L., & Schrag, D. (2012). Patients’ expecta-
tions about effects of chemotherapy for advanced cancer. New 
England Journal of Medicine, 367, 1616-1625. doi:10.1056/
NEJMoa1204410

Winter, L., Moss, M. S., & Hoffman, C. (2009). Affective forecast-
ing and advance care planning: Anticipating quality of life in 
future health statuses. Journal of Health Psychology, 14, 447-
456. doi:10.1177/1359105309102201

Wood, W. (1982). Retrieval of attitude-relevant information from 
memory: Effects on susceptibility to persuasion and on intrin-
sic motivation. Journal of Personality and Social Psychology, 
42, 798-810. doi:10.1037/0022-3514.42.5.798

Wright, A. A., Zhang, B., Ray, A., Mack, J. W., Trice, E., Balboni, 
T., . . . Prigerson, H. G. (2008). Associations between end-of-
life discussions, patient mental health, medical care near death, 
and caregiver bereavement adjustment. The Journal of the 
American Medical Association, 300, 1665-1673. doi:10.1001/
jama.300.14.1665

Zhao, G., & Pechmann, C. (2007). The impact of regulatory focus on 
adolescents’ response to antismoking advertising campaigns. 
Journal of Marketing Research, 44, 671-687. doi:10.1509/
jmkr.44.4.671

Zikmund-Fisher, B. J., Fagerlin, A., & Ubel, P. A. (2010). Risky 
feelings: Why a 6% risk of cancer does not always feel like 
6%. Patient Education & Counseling, 81, 87-93. doi:10.1016/j.
pec.2010.07.041

 at COLUMBIA UNIV on July 6, 2016psp.sagepub.comDownloaded from 

http://psp.sagepub.com/

