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To Rate or Not to Rate?
Autonomic Response
and Psychological Well-being of
Employees During
Performance Review

Michela Balconi, PhD; Irene Venturella, MSc; Giulia Fronda, PhD;
Daniela de Filippis, MSc; Emanuela Salati, MSc;
Maria Elide Vanutelli, PhD

Organizational research started including neurosciences exploring pivotal phenomena and promoting
organizational well-being. Leadership was investigated by assessing psychophysiological responses
during performance review characterized by narrative or quantitative assessments and their effects
on employees' well-being. As is known, rating could be perceived as threatening for employees' ranking
and status perception, leading to avoidant behaviors. Design and Methodology: Here, manager-
employee dyads were assigned to 2 conditions: in the nonrate scenario, managers were asked to
describe the employee's performance; in the rate one, they had to provide a quantitative rating. Skin
conductance level and response and heart rate indices were continuously recorded. Findings: Dyads
in nonrate condition showed higher arousal-related responses (skin conductance level and skin conduc-
tance response), perhaps highlighting an increased engagement triggered by a rewarding exchange.
Conversely, in rate condition, employees showed higher heart rate, usually related to negative and stress-
ful conditions, and avoidant behaviors. Originality/value: Results are discussed for their possible applica-
tions to employees' well-being. Key words: autonomic measure, leadership, neuroscience, rating

I N THE LAST years, organizational research
has increasingly embraced the neuroscien-

tific approach, to explore some important topics
and phenomena that occur in the workplace,
such as leadership,1-3 decisionmaking,4,5 market-
ing,6,7 management,8 learning,9 development,10

and so on. In fact, it became evident that such

processes cannot be completely explored by
means of conventional methods, such as ques-
tionnaires and interviews, which are subject to
several biases,3 related to expectations, lack of
trust, fear of reprisals, and, above all, the need
for proficient introspective capacities by the
subjects. Indeed, only very few psychological
and interpersonal mechanisms are consciously
and easily accessible.
On the other hand, neuroscientific methods

allowcapturingboth “controlled” and “automatic”
processes of social cognition, thus providing
new insights and predictionswhen dealingwith
individual and group dynamics.11 In fact, as al-
ready pointed out by Lindebaum and Jordan,11

neurosciences can make some mechanisms
evident in a quantitative and objective way,
thus providing a “more biologically informed
view of business and organizations.”12(p813) In
other words, neuromanagement and organizational
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neuroscience can be viewed as applied forms of
social neuroscience with the aim to investigate
interpersonal behavior within organizational
settings.13

According to the proponents of the neuro-
scientific approach, this possibility would not
only produce significant theoretical insights about
the social mind within the workplace, but also
practical management applications such as the
selection and development of effective leaders2

and strategy enhancement through cognitive
and brain plasticity training,14-16 with the aim
to promote a sound and positive work environ-
ment for employees' well-being.
This is of particular interest because the ca-

pacity to interact with others in a proficient
way has been related to a series of positive ef-
fects, such as greater self-satisfaction,17,18 and
mental and physical well-being, including, for
example, resiliency and a consequent reduced
personal distress.19-22

Thus, it would be important to analyze inter-
personal, communicational, and emotional pro-
cesses also in the organizational and managerial
context. One of the most explored topics was
that of leadership and the interpersonal effects
in relation to its role. In fact, proficient relation-
ships between managers and employees di-
rectly influence effectiveness in organizations.
Also, leaders are inserted in a complex environ-
ment and need to take decisions, which could
lead to tension and the capacity to negotiate
with all the partners.5 Nonetheless, such in-
terest has been often focused mainly on the
brain networks related to such processes and
consequently on brain-imaging techniques,
such as functional magnetic resonance imag-
ing and electroencephalography.2,6 For exam-
ple, Buckingham and Coffman23 applied the
neuroscientific approach to investigate why peo-
ple are more likely to be motivated and perform
better if managers support their strengths,
rather than highlighting their weaknesses. Also,
Tabibnia and colleagues24 examined reward-
related brain response and the positive emo-
tional effect of fairness perception when dealing
with financial interests by means of functional
magnetic resonance imaging.
However, in the attempt to provide ecologi-

cal settings to reproduce real social dynamics,

such techniques are not always the best choice,
because they are subject to movement artifacts,
thus making the paradigm more artificial. On
the other hand, psychophysiological measures
can be acquired with portable devices that are
less expensive, require simpler analyses, and
produce results that are readily accessible25

and readable in terms of subject's well-being.
This is the case of electrodermal activity or car-
diovascular activity recording (heart rate [HR]).
In fact, previous work showed that the physio-
logical activity is related to specific interper-
sonal processes such as empathy26 and other
social and affective behaviors.27,28 For example,
it has been shown that the physiological response
may distinguish among different emotions,29 in-
form about the trend of complex cognitive pro-
cesses (eg, social dilemmas30), or even reveal
how people are linked to each other.31,32 Evans
and Steptoe33 found that working in the absence
of social support was associated with higher HR
during the daytime, which lasted during the eve-
ning of work days. The relation between psycho-
logical well-being and cardiovascular indices in
the workplace was also confirmed in a following
work by Wright and colleagues.34,35

However, to the best of our knowledge, only few
studies directly applied psychophysiological in-
dices to the topic of management in an ecological
setting. A previous pilot study on leader-employee
interactions8 permitted to identify some lexical
and neuro/psychophysiological markers during a
specific moment of the organizational relationships,
that is, theperformance reviewof the employeesby
the managers. Some variables of interest were
considered, such as leadership style (authorita-
tive vs participative) and the role played in the
company (leaders vs employees) and the differ-
ent conversational moments of the interviews.
In the present research, however, a new var-

iable concerning the presence or absence of a
quantitative rating during the interviewwas con-
sidered, thus comparing 2 different conditions.
In fact, we believe that being scored during an
asymmetrical evaluation could introduce emo-
tional and cognitive processes of interest to
bemonitored in the organizational environment,
in away to guarantee a healthyworkplace,where
the subjective experience and well-being are
taken into account.
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Rating, in fact, meant to help employees im-
proving their performance,36 has received con-
troversial findings about its real usefulness. In a
meta-analysis, in fact, Kluger andDeNisi37 found
that feedback interventions were associated
with performance improvement in only 41%
of the cases, whereas they made matters worse
38% of the time. That iswhy, in the last years, or-
ganizations tried to move a step forward from
traditional management feedback to new forms
of performance assessment. At this regard, a sig-
nificant point of view refers to a possible differ-
ential effect of quantitative and qualitative
feedback. In fact, as already proposed by
Smither and Walker,38 empirical findings re-
vealed that employees pay more attention to
narrative than to quantitative comments. This
avoidance of explicit rating could be related
to status perception. In fact, as suggested by
Rock,39 rating is perceived as threatening be-
cause it implies a ranking judgment and a con-
sequent need tomaintain a sense of status. This
is of particular relevance if we consider that
fear and threat can lead to a negative condition
known as social pain40 and possibly a more
negative work experience.
Thus, in the present studywe aimed at inves-

tigating the psychological well-being through
autonomic recording in paired manager-employee
dyads during the annual performance review.
Two distinct conditions have been compared,
that is, the presence and absence of a quantita-
tive rating about performance. According to
what has been discussed so far, we expected
a more positive emotional condition in the ab-
sence of a quantitative rating, in the form of in-
creased electrodermal responses. On the other
hand, we hypothesized a more negative and
stressful response from the employees when
being rated.

METHODS

Sample

The study was conducted on a sample of 11
couples of people (22 subjects; mean age, 43.55
[SD, 8.33] years; 86% male), each composed of
a leader and an employee, who was subject to
evaluation. Six couples were assigned to the

rating condition, and 5 couples to the no-rating
(NR) condition. Subjects were recruited from 3
different companies (Azienda Trasporti Milanesi,
Microsoft, Gruppo Prospecta). All participants
voluntarily submitted to the experiment after
being informed about the research objectives
expressed by the written informed consent.

Procedure

Participants were asked to manage, through
a role playing, an interview, which was based
on real evaluations. In fact, during the inter-
view, the leader was asked to evaluate his em-
ployee about his work performance. For each
couple interview, no established time intervals
were given. Every couple interview was video
recorded for the entire session, and the 2 indi-
viduals were seated next to each other, in a
way that they could easily interact face to face.
In the NR condition, leaders had simply to ex-
plain by words the observations made about
the employee's proficiency. In the rating condi-
tion (R), instead leaders were also asked to pro-
vide, within a wider evaluation, a quantitative
rating of his/her employee. A 5-point scale
was used to evaluate employee performance
from 1 (completely inadequate skills for the
role) to 5 (excellent skills, at the highest level
in every situation).
At the end of the interview, a debriefing based

on self-perception was proposed. During the
full interview development, autonomic mea-
sures were continuously recorded. This phase
was used to better characterize the autonomic
activity, by asking the subjects their quality of
engagement, self-perception, emotional states,
and so on.

Autonomic Measures Recording

For autonomicmeasures, 2 deviceswere used,
one for each couple component (Figure 1).
The first device used to record leader's auto-
nomic activitywas BiopacMP150 system (Biopac
Systems Inc, Goleta, California). Electrocardio-
gramwas recorded continuously in lead 1 from
2 electrodes attached to the lower wrist, with
the positive pole on the left arm and the nega-
tive pole on the right one. The electrocardio-
gram signal was sampled at 1000 Hz with the
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Biopac Acknowledge 3.7.1 software (Biopac
Systems Inc). Electrocardiogram was converted
to HR in number of beats per minute. The signal
was low-pass filtered at 35 Hz and high-pass fil-
tered at 0.05 Hz for motor and ocular artifacts.
The electrodes for skin conductance response
(SCR) and skin conductance level (SCL) (elec-
trodermal activity or the electrical conductance
of the skin) were attached to the distal phalan-
ges of the first and second finger of the left
hand. The signal was sampled at 1000 Hz and
low-pass filtered at 10 Hz for motor, ocular,
and biological artifacts.
The second device used to record employee's

autonomic activity was a Biofeedback 2000x-
pert systemwith radiomoduleMULTI (Schuhfried
GmbH, Mödling, Austria), which is capable of
measuring SCL and SCR in micro-siemems and
HR in beats per minute.

RESULTS

One set of analysiswas performedwith respect
to psychophysiological (SCR, SCL, HR) measures.
A mixed-model analysis of variance with

independent factor R/NR and role (leader/
employee) was applied to dependent measures.
Greenhouse-Geisser correction of degrees of
freedomwas applied to analysis of variance out-
comes when needed. Simple effects for signifi-
cant interactions were further checked via
pairwise comparisons (contrast analyses for re-
peated measure), and Bonferroni correction
was used to reduce multiple-comparisons po-
tential biases. Furthermore, the normality of
the data distributionwas preliminarily assessed
by checking kurtosis and asymmetry indices.
For SCR, R/NR main effect was significant

(F1,21 = 8.08, P ≤ .001, η2 = 0.36). Similarly
for SCL, R/NR main effect was significant

(F1,77 = 9.17, P ≤ .001, η2 = 0.40). In both
cases, higher values emerged in the NR condi-
tion for both the employee and the manager
(Table). Finally, about HR, R/NR� role interac-
tion effect was significant (F1,21 = 6.98,
P ≤ .001, η2 = 0.38). Indeed, significant differ-
ences were found between leader and em-
ployee (F1,39 = 8.77, P ≤ .001, η2 = 0.41),
with higher HR values for the employee than
the manager in the case of rating condition
(Figures 2A, C). No other comparison was
statistically significant.

DISCUSSION

The aims of the present study were to ex-
plore and assess the psychological well-being
of employees during a performance review
by using a neuroscientific approach with auto-
nomic measure recording. Participants, coupled
in manager-employee dyads, were also assigned
to 2 different groups based on the following
experimental conditions: in the NR group,
managers were simply asked to describe the
employee's performance according to some
variable of interest, whereas in the rate group
(R), they were also required to provide a
quantitative rating.
Two main findings proved to be significant:

first, electrodermal indices, both SCL and SCR,
were higher in the NR condition for both the
manager and the employee. Second, HR in-
creased for the employee in the R condition.
For what concerns electrodermal indices,

previous research found that the magnitude
of electrodermal response can be used as an in-
dex of the quantitative aspects of emotional

Figure 1. Autonomic activity recording apparatus.

Table. Autonomic Measures (SCR, SCL, HR) for
Rating/No Rating Condition

Rating No Rating

Leader Employee Leader Employee

Mean SD Mean SD Mean SD Mean SD

SCR 3.67 0.20 3.60 0.20 4.56 0.30 4.52 0.2
SCL 3.98 0.10 3.92 0.20 4.78 0.10 4.69 0.1
HR 1.40 0.09 1.61 0.10 1.30 0.20 1.37 0.08

Abbreviations: HR, heart rate; SCR, skin conductance re-
sponse; SCL, skin conductance level.
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arousal.41,42 In fact, it is an automatic response
that is highly sensitive to autonomic nervous
system modulation. Although previous work
determined that positive emotions are charac-
terized by less autonomic reactivity than the
negative ones,43 because of their alleged weaker
motivational boost, literature evidence is still
controversial. For example, in previous studies,

it was associated with positive feelings and
pleasure,44 enthusiasm,45 and rewarding condi-
tions.46 For example, Kreibig and colleagues47

demonstrated increased sympathetic activation
in participants receiving positive feedback on
a challenging task. The authors interpreted such
effect as a form of increased motivational en-
gagement. According to our hypotheses, the

Figure 2. Skin conductance response (A), skin conductance level (B), and heart rate (C) values during R and NR conditions
by the leader and the employee.
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presence of higher electrodermal indices for
both roles during the NR condition could be
compatible with an increased motivational
engagement due to a perceived functional
communicative environment and a positive in-
terpersonal exchange. Indeed, as shown in the
debriefing phase of the postexperiment, sub-
jects witnessed their positive engagement and
positive quality of interactions, as well as their
positive engagement in the case of NR condi-
tion more than R condition.
On the other hand, cardiovascular responses

reflect metabolic adjustment to environmental
demands and are acknowledged to index the
valence of the emotional response.42,48 For ex-
ample, previous work associated HR accelera-
tion with the vision of unpleasant compared
with pleasant pictures49,50 and stressful condi-
tions.51 Starting from the assumption coming
from organizational research that the presence
of a quantitative ranking could be related to
threat perception,39 in the present work the
R condition thus seems associated to a fight-
flight response related to avoidant motivations
and behaviors, as well as to negative emotions.
The debriefing phase supported this interpreta-
tion, because subjects in R condition reported
increased stress, higher concerns for their fu-
ture, and more negative self-reported state.
Moreover, in a previous study on physiological

linkage during a cooperative task,32 increased
HR was found in relation to a high cognitive
and emotional demanding condition.

CONCLUSIONS

The present study permitted to apply a neu-
roscientific approach to an organizational issue,
that is, the use of a quantitative rating during the
annual performance review with the specific
aim to assess employees' autonomic response
and emotional well-being. Two main results
highlighted that the presence of a quantitative
rating is associated with negative emotions by
the employee,whereashigher arousing responses
were found for both roles in the narrative as-
sessment, interpreted in light of increased re-
ward and approach motivation.
Future studies could proceed this line of re-

search by applying more sophisticated para-
digms and computation methods, such as the
hyperscanning paradigm,which allows assessing
the coevolution of neural/psychophysiological
indices of 2 or more participants interacting to-
gether.32,52,53 In fact, besides their theoretical
implications, similar findings could be applied
in organizations to promote employees' well-
being and better interpersonal social exchange
byminimizing dysfunctional reactions and neg-
ative emotions.
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