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Abstract

Objectives: To examine the effects of multimodal and individualised self-regulation strategies upon
emotions and bodily symptoms of athletes’ psychobiosocial state and performance, within the Individual
Zones of Optimal Functioning (IZOF) framework.

Design: A multiple baseline single-subject design.
Method: Eight male high-level Italian athletes (four goalkeeper roller-skating hockey players and four

gymnasts) participated in the study. Procedures involved: (a) recall of idiosyncratic emotions and autonomic
symptoms associated with best and worst performances; (b) identification of spontaneous idiosyncratic
psychological preparation procedures; (c) monitoring of precompetitive emotions across a competitive sea-
son; (d) implementation of an individual multimodal self-regulation programme; and (e) a social vali-
dation interview.

Results: Preliminary empirical support was provided for the effectiveness of a mental training strategy
to optimise precompetitive psychobiosocial states and to improve competition performance. Findings also
supported the in/out-of-zone notion applied to perceived emotions and bodily symptoms.

Conclusions: Further research is needed to replicate and extend study findings, explore additional con-
cepts incorporated in the recent developments of the IZOF-psychobiosocial model, and develop effective
intervention strategies.
 2003 Elsevier Ltd. All rights reserved.
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Much of the work in applied sport psychology is based on experiential knowledge, and prac-
titioners sometimes have difficulty building effective mental training programmes for individual
athletes and teams. Hence, there is a clear need in the practice of sport psychology for
theory/model-driven mental training and self-regulation programmes based on research evidence
(Annesi, 1998; Gould & Udry, 1994; Hardy, Jones, & Gould, 1996; Morgan, 1997). Research
evidence, in the rapidly growing area of performance enhancement through emotion regulation,
is particularly important. Unfortunately, ‘most of the interventions in applied sport psychology
are based upon unverified hypotheses and unsubstantiated pedagogical principles, rather than on
scientific evidence’ (Morgan, 1997: 5). Such evidence, however, even if available, may be some-
times difficult to apply when a sport psychologist employs a nomothetic research model emphasis-
ing general principles of behaviour derived from the study of groups. Moreover, group-oriented
interventions may underestimate or ignore the phenomenology of performance-related subjective
experiences reflecting an athlete’s perspective (Dale, 1996). Therefore, an idiographic (individual-
oriented) approach to the development and application of emotion self-regulation programme
holds promise, especially in field setting of high achievement sport.

Our intervention study used the Individual Zones of Optimal Functioning (IZOF) model (Hanin,
1980, 1986, 1997, 2000b, 2000c) as a conceptual framework and methodological tool to examine
the effectiveness of an individual-oriented emotion self-regulation programme for highly skilled
and experienced athletes. Space limitations preclude a detailed review of extant literature featuring
the IZOF model and relevant empirical research. Therefore, the readers are referred to recent
reviews highlighting the application of the model to anxiety research (Hanin, 1995; Jokela &
Hanin, 1999; Raglin & Hanin, 2000) and positive and negative emotions (Hanin, 1997, 2000b;
Robazza, Bortoli, Zadro, & Nougier, 1998b). Additionally, several constructive critiques of the
IZOF model are also available (Cerin, Szabo, Hunt, & Williams, 2000; Gould & Tuffey, 1996;
Kamata, Tenenbaum, & Hanin, 2002; Landers & Arent, 2001; Lazarus, 2000; Morgan, 1997;
Williams & Krane, 2001; Woodman & Hardy, 2001; Zaichkowsky & Baltzell, 2001). The sections
below provide a brief overview of selected aspects of the IZOF model bearing directly on the
development of individualised emotion self-regulation programmees.

The IZOF model

The IZOF model, developed in the naturalistic setting of elite sport, holds that emotion is a
component of the psychobiosocial state conceptualised as a situational, multi-modal and dynamic
manifestation of the total human functioning (Hanin, 1997, 2000b). Five basic dimensions (form,
content, intensity, time, and context) are used to describe individually optimal and dysfunctional
structure and dynamics of performance related emotional experiences. The model provides the
functional explanation of the dynamics of the emotion-performance relationships based on a
detailed description of athletes’ idiosyncratic subjective experiences. This is especially important
because the practitioners assisting athletes in emotion self-regulation usually face three issues: (a)
identifying emotional states related to individually successful and poor performances; (b) under-
standing emotion–performance relationships; and (c) selecting person- and task-relevant tech-
niques of self-regulation (Gould & Udry, 1994; Hanin, 1993, 1997; Murphy & Jowdy, 1992).
Compelling empirical evidence in support of the IZOF model provides several tentative guidelines
of how to deal with these three issues.
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Identifying optimal and dysfunctional emotional states

It is crucial for any intervention programme to realise that each athlete has individually optimal
emotion intensity (high, moderate or low) (Hanin, 1980, 1986). Moreover, each athlete has a
specific constellation (Hanin, 1993, 1995, 1997, 2000b) or a ‘ recipe’ (Gould & Udry, 1994) of
individually optimal and dysfunctional emotion content described by athlete-generated idiosyn-
cratic markers. Finally, idiosyncratic emotion content and intensity are different in practices and
competitions and vary across pre-, mid-, and post-event performance situations (Hanin & Stambu-
lova, 2002; Syrjä, Hanin, & Pesonen, 1995).

Individualised assessment procedures to qualitatively and quantitatively identify optimal and
dysfunctional emotions include semi-structured interviews (Orlick, 2000), self-report scales, indi-
vidualised emotion (Hanin, 2000a) and performance (Jones, 1993) profiling, metaphor-generation
method (Hanin & Stambulova, 2002), and narratives (Sparkes & Silvennoinen, 1999). This study
used individualised emotion profiling with athlete-selected markers to assess emotion and bodily
symptoms as two of the most relevant modalities in an emotion-self regulation programme
(Williams & Krane, 2001; Zaichkowsky & Takenaka, 1993). Athletes own self-regulation stra-
tegies during best performances were also identified.

Prediction of emotion–performance relationships

The IZOF model makes several empirically supported individual-oriented predictions of emo-
tion–performance relationships. Firstly, there is a high degree of interindividual variability in the
intensity and content of idiosyncratic optimal and dysfunctional emotions accompanying individu-
ally successful and poor performances. Secondly, a high probability of individually successful
performance is expected when combined maximum enhancing and minimum impairing effects
(in the zone condition) are observed. In contrast, a high probability of poor performance is
expected when low enhancing and high inhibitory effects (out of the zone condition) are observed
(Hanin, 1997, 2000c; Kamata, Tenenbaum & Hanin, 2002). Additionally, separate and interactive
effects of emotions enhancing and impairing sporting activity should be considered. From the
applied perspective, the in–out notion suggests that to enhance performance it is necessary that
an athlete is: aware of his or her optimal and dysfunctional zones; able to distinguish optimal
from less than optimal states; and able to enter and stay in the optimal zone during performance.
Finally, the notion of bi-directionality focuses on the dynamics of emotion effect upon perform-
ance and performance impact on emotions, suggesting that pre-event emotions can affect perform-
ance and on-going performance affects mid-event and post-event emotions. Therefore, emotion
self-regulation should consider potentially beneficial and detrimental effects of performance
dynamics upon emotional states.

The zones reflect individual differences in athletes’ ability to recruit and utilise efficiently avail-
able resources. Therefore, the explanation of the functional impact of emotions upon performance
in the IZOF model is based on the notion of resources matching. Optimal pleasant and unpleasant
emotions reflect availability of resources and their effective recruitment and utilisation by produc-
ing energising (enhanced effort) and organising (enhanced skill) effects. In contrast, dysfunctional
unpleasant and pleasant emotions reflect a lack of resources or their inefficient recruitment and
utilization resulting in dis-energising and dis-organising effects of emotions upon performance.
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The IZOF-based interventions

There are numerous techniques of emotion self-regulation in the practice of sport psychology
(Gould & Udry, 1994; Williams & Harris, 2001; Zaichkowsky & Baltzell, 2001). In our study,
the effort was made first to identify and further develop the athletes’ own self-regulation tech-
niques that they used prior to their best competitions rather than simply to suggest existing stra-
tegies not matching their experiences or resources. This option was related to the fact that some-
times in the practice of sport psychology mental skills suggested by researchers are not as effective
as performers’ own skills (Murphy & Jowdy, 1992).

As mentioned earlier, the major emphasis in the IZOF model so far has been on the description,
prediction, and explanation of emotion–performance relationships. The model has several practical
implications for individualised interventions; however, their effectiveness has not been empirically
tested so far. Specifically, based on extensive studies of precompetition anxiety and observations
of elite athletes, Hanin (1980, 1986) proposed a tentative programme for optimisation of precom-
petition anxiety. This intervention, used in applied work with elite rowers and weightlifters (Hanin,
1980) included: establishing retrospectively optimal anxiety zones; assessing actual anxiety 5–7
days prior to competition; measuring anticipated (expected) prestart anxiety and attitudes and
mind-sets towards competition; comparing anticipated actual anxiety with pre-established zones;
and reducing or increasing anxiety to help athletes enter and stay in their optimal zones.

Later, based on empirical research into positive and negative emotions and performance, Hanin
(1997, 2000c) proposed the seven principles as guidelines for individualised emotion regulation.
These included the principle of multimodality, multizone, multidirection, multifunction, multi-
stage, multitask, and multi-method. Annesi’s (1998) intervention study with three skilled tennis
players was one of the first well-documented intervention investigations examining the efficacy
of the selected principles of the IZOF model. Annesi identified the optimal zones using the Com-
petitive State Anxiety Inventory-2 (CSAI-2; Martens, Burton, Vealey, Bump, & Smith, 1990) and
taught athletes to enter their zones to enhance their performance during the season. However, his
study was limited to the assessments of precompetition anxiety using the CSAI-2 and to the
application of researcher-generated regulation strategies. Our study aimed to address these con-
cerns by going beyond anxiety and assessing positive and negative emotions and somatic symp-
toms using athlete-generated idiosyncratic descriptors. Moreover, whenever it was possible, we
tried to activate the usage of self-regulation strategies the athletes already successfully used in
their best performances and in coping with difficult performance situations. Recently, Robazza
and associates (Robazza, Bortoli, Zadro & Nougier, 1998b; Robazza, Bortoli, & Nougier, 1999,
2000b, 2002) used the proposed principles in monitoring emotional states of top Italian track
and field athletes and archers. Anecdotal evidence suggested that the IZOF-based approach was
instrumental in enhancing athletes’ awareness and ability to consistently optimise their emotional
states and athletic performance. However, several practical and procedural aspects of the appli-
cation of the IZOF model in self-regulation warrant additional research in a field setting.

The purpose of the study

This study aimed to develop an individualised emotion self-regulation programme based on
the IZOF model and research evidence. Our primary purpose was to examine whether and how
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highly skilled and experienced athletes could be helped to deliberately enter and stay in their
optimal zones and how it affected their performance during the competitive season. Based on
several theoretical formulations and earlier evidence in sport practice, we hypothesised that ath-
letes would be able to: (a) identify their highly idiosyncratic optimal and dysfunctional emotional
states; (b) deliberately enter (and stay) in the optimal zones using their own self-regulation stra-
tegies; and (c) perform more consistently and even better than before while being in the zone
than when out of the zone.

Method

Participants

Experienced athletes from two sports were chosen for the study in order to establish the efficacy
of the intervention by replicating findings across two sport disciplines. The participants were eight
male high-level athletes from the northeast of Italy, four goalkeeper roller-skating hockey players
(H1, H2, H3, and H4), aged 20–29 years, and four gymnasts (G1, G2, G3, and G4), aged 17–22
years. Their competitive experience ranged from 9 to 20 years. The athletes competed repeatedly
in top-level Italian national tournaments with about 10–15 competitions during the regular season.
None of the participants had experience of a structured psychological skills training programme,
although they reported having knowledge of the potential benefits of using mental skills. The
research purpose was explained at the practice sites to sport managers, coaches, and athletes.
Informed consent was then obtained from participants, and parents of the 17-year-old gymnast.
Anonymity and confidentiality in reporting study results were assured.

Experimental design

A multiple baseline single-subject design (Bates, 1996; Reboussin & Morgan, 1996) was
employed to examine the effect of the mental skills training programme upon performance. Sev-
eral authors (e.g. Bryan, 1987; Hanton & Jones, 1999; Hrycaiko & Martin, 1996) have advocated
the advantages of this research design in sport psychology. Single-subject designs are appropriate
for applied research in that they permit a continuous monitoring of individual’s responses through-
out the duration of the study, and allow the implementation of procedures which best address
individual needs across the intervention. The potential problem of low external validity for results
generalisation may be minimised by replicating the results in further studies.

Intervention in a single-subject design usually starts when baseline-dependent variables are
stable or in a direction opposite of that predicted for the treatment. However, time constraints
and the length of time required to develop individualised self-regulation strategies precluded the
possibility to start intervention after having achieved a stable baseline. The treatment was intro-
duced to hockey players H1, H2, and H3 after competitions 3, 5, and 7 (staggered baseline),
respectively. Data were collected for players H1, H2, and H3 across 10, 12, and 14 competitions,
respectively, to provide participants with a same duration of mental training intervention. Simi-
larly, gymnasts G1, G2, and G3 underwent treatment after competitions 3, 4, and 5, collecting
data for 7, 8, and 9 competitions, respectively. For each performer, precompetition data were
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gathered prior to treatment and during treatment. Thus, during the intervention phase hockey
players received treatment throughout seven data collections, while gymnasts underwent treatment
across four data collections. The different schedule of data collection between hockey players and
gymnasts was determined by the relatively low number of gymnastic competitions during the
season. A hockey player and a gymnast, selected at random, acted as controls without receiving
the intervention programme. Data were collected across nine and 10 competitions, respectively.
The control participants were presented with the intervention purposes and procedures; they were
offered the possibility to undertake the mental training programme at the completion of the study.
One of them decided to undergo the programme and he was provided with the individualised
intervention at the end of the study.

Measures

An idiographic step-wise emotion scaling procedure, mainly based on Hanin’s (1997, 2000a)
IZOF-emotion model, was employed using two stimulus lists. A first list of 64 emotion descriptors
was derived by translating emotions used by Hanin and Syrjä (1995a, 1995b) with athletic
samples. It was presented to the athletes to help them recognise or generate idiosyncratic emotion
descriptors associated with prestart recalled optimal and recalled poor performances. The list of
adjectives had been used in studies with different Italian athletic samples (D’Urso, Petrosso, &
Robazza, 2002; Robazza, Bortoli, Nocini, Moser & Arslan, 2000a; Robazza, Bortoli & Nougier,
1998a, 1998b, 2002). Hanin & Syrjä (1995a, 1995b) had participants identify facilitating or
inhibiting idiosyncratic items from two lists, one of positive and one of negative emotion descrip-
tors. In this study, similar to the investigations of Robazza and colleagues, a single list was used
with positive and negative items randomly arranged, with the aim of prompting athletes to decide
on their own pleasant (positive) or unpleasant (negative) descriptor characteristics. Participants
could generate new items deemed to be more representative of their own emotional experiences
than those listed. A second list of 45 physiological states was also used to allow the athlete to
identify physiological symptom descriptors concomitant to performance emotions. The item list
has been developed by Bortoli and Robazza (2002; Robazza & Bortoli, 2003) in studies with
Italian referees and athletes. The list included the somatic anxiety items of the CSAI-2 (Martens,
Burton, Vealey, Bump & Smith, 1990) and the Sport Anxiety Scale (SAS; Smith, Smoll, &
Schutz, 1990).

Intensity of each emotion and physiological descriptors related to recalled optimal and poor
performances were rated using a Borg Category Ratio scale (CR-10; see Borg, 2001, and Hanin,
2000a: 306). This scale has been used successfully in psychological studies of exercise capacity,
exertion, and pain (Borg, 2001) and for investigation of emotions (Hanin, 2000a, 2000c). The
slightly modified verbal anchors of the scale were 0, nothing al all; 0.5, very, very little; 1, very
little; 2, little; 3, moderate; 5, much; 7, very much; 10, very, very much; 11, maximum possible
(no verbal anchors were used for 4, 6, 8 and 9). Single item scores may therefore range from 0
to 11.

Reliability of precompetition recall was established for anxiety and then for emotions. Pre-
competitive recalled anxiety and current anxiety were reported correlating 0.60 to 0.80 (Hanin,
1986; Raglin & Turner, 1993; for a review, see Annesi, 1997, and for a meta-analysis see Jokela &
Hanin, 1999). Higher reliability (r � 0.95) was reported for track and field athletes, contrasting
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current anxiety with recalled anxiety 2 days after the competition (Harger & Raglin, 1994). Sig-
nificant correlations were also yielded between anticipated anxiety, from 24 h to 2–3 weeks before
the event, and current anxiety (Hanin, 1986; Raglin, Morgan, & Wise, 1990; Salminen, Liukkonen,
Hanin, & Hyvönen, 1995). Hanin and Syrjä (1996) established the intraindividual reliability of
idiosyncratic affect scales in high-level soccer players. Mean intraindividual Cronbach alphas
ranged from 0.54 to 0.90 in the four affect scales (facilitating-positive, facilitating-negative,
inhibiting-positive, and inhibiting-negative). Moreover, recall and prediction accuracy were exam-
ined. Findings revealed significant correspondences between recalled and actual scores, and
between predicted and actual scores in 76.5 and 70.6% of the players, respectively. In summary,
research findings support the notion that athletes are able to accurately predict and recall precom-
petition emotions.

Procedure

Prior to the beginning of the competitive season, each athlete was individually contacted to
participate on a volunteer basis in a mental training project. Participants were presented with
information about research goals and assessment procedures. Athletes were also advised that they
could withdraw from the investigation at any time. The investigation comprised five phases with
the aim to: (a) identify preperformance content of optimal–dysfunctional emotions with a recall
procedure; (b) scrutinise their own spontaneously developed psychological preparation procedures;
(c) monitor precompetitive emotions; (d) develop an individual multimodal self-regulation pro-
gramme; and (e) examine the actual adoption of psychological self-regulation procedures (social
validation). The control participants were involved in the procedures of preperformance emotions
identification (first phase) and precompetitive emotions monitoring (third phase); their self-regu-
lation strategies were not examined and intervention was not implemented.

Emotion profiling

Athletes were met individually and provided with information regarding the concepts of idio-
syncratic precompetition emotions and bodily reactions, and their effects upon performance. It
was also explained that emotions and bodily reactions would be perceived pleasant or unpleasant,
no matter whether beneficial or harmful. Emphasis was placed on the recognition of individual
performance-related emotions as an important step to gaining awareness and control of bodily
states affecting performance. Performers were thereafter asked to identify emotions and physio-
logical states associated with recalled best and recalled worst performances. They were presented
with the two lists of positive-negative affect and physiological symptom descriptors to facilitate
the identification of idiosyncratic items. Generation of new descriptors was sought to better match
the idiosyncratic competitive experience. Specifically, athletes were asked to select up to five
emotions and up to five symptoms concomitant to emotions for each of the four emotion content
categories, facilitating-pleasant, facilitating-unpleasant, inhibiting-unpleasant, and inhibiting-ple-
asant. Therefore, a total of 20 emotions and 20 bodily symptoms could have been selected. Each
item was then reconsidered to be rated in intensity on the CR-10 scale. Participants were asked,
‘What is the intensity of this emotion (or bodily symptom) when related to best (or worst) perform-
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ance?’ Recalled optimal-dysfunctional emotion content and intensities were thus identified to serve
as individualised criteria and guidelines for athletes’ self-regulation.

Spontaneous psychological preparation procedures

Before implementing psychological techniques it is important to analyse the demands of a
specific sport (Taylor, 1995) and how performers act spontaneously. Expert performers of different
sports, compared to lower level athletes, are usually more effective in spontaneously adopting a
combination of idiosyncratic mental preparation strategies and skills to deal with competition
demands. These strategies include arousal control, imagery, self-talk, concentration, anxiety con-
trol, and consistent precompetition routines (Gould, Eklund, & Jackson, 1992a, 1992b, 1993;
Mahoney, Gabriel, & Perkins, 1987; Orlick & Partington, 1988). Therefore, a second session took
place with each participant before the competitive season with the aim to examine ‘self-made’
mental preparation procedures already developed. Each athlete was presented with his emotion
and somatic symptom descriptors previously identified, and asked to describe in detail the
thoughts, emotions, and behaviours occurring prior to and during best performance and then prior
to and during worst performance. Personal procedures for best achievements and usual reactions
to difficulties and mistakes were also addressed. The discussion took into account preparatory
routines and behaviours associated with goal setting, imagery, focussing, self-talk, arousal regu-
lation, and emotion control. Spontaneous psychological and behavioural preparation procedures
were identified to gain information necessary for the development of most effective individualised
self-regulation strategies. Finally, athletes were asked to reconsider their emotion profiles to make
sure that descriptors were fully representative of their precompetitive experience. No changes in
content or intensity of the previously identified items occurred.

Precompetition emotion monitoring

As explained in the Experimental Design section, a precompetitive monitoring was conducted
with hockey players and gymnasts over the competitive season, collecting data from 10 to 14
events and from seven to nine events, respectively. Assessments were conducted within the 45
min preceding the competition. Using the ‘how you feel right now’ instruction, athletes were
requested to score their emotions on the Borg CR-10 scale. Participants were provided with a
form for each competition containing personal affect items. They were instructed to score each
item before competition and to evaluate performance retrospectively in the same scale immediately
after competition. Self-referenced performance evaluation was conducted using the Borg CR-10
scale ranging 0 to 11 points (see Measures section) in order to facilitate the athlete’s assessment
by adopting a same scale of measure for emotions and performance. Hockey players were required
to evaluate their performance associated with the first of the two halves of the game, whereas
gymnasts were asked to evaluate their performance related to the first of the six events in compe-
tition. The retrospective assessment was restricted to portions of competition in an attempt to
focus on the link between prestart emotions and performance, and limit the effects of other poten-
tially intervening variables (e.g. game duration, events occurring during competitions, and
outcomes) that may moderate the predictive power of precompetitive emotions. A self-referenced
performance evaluation was considered appropriate. Indeed, objective measures or final results
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may not account for factors that are not easy to quantify, such as the opponent’s ability (D’Urso,
Petrosso & Robazza, 2002; Gould, Tuffey, Hardy, & Lochbaum, 1993; Terry, 1995). Evaluations
of hockey players by their coaches on the Borg CR-10 scale, and final scores ranging 0 to 10
given to gymnasts by jury members were also collected after events. Each athlete was contacted
by telephone the day before competition and reminded about the scoring procedure.

Multimodal self-regulation programme

The mental skills intervention was implemented into the programme at the appropriate time in
the base-line (see Experimental Design section). Participants were provided with psychological
skills training during individual meetings on a regular basis, once a week, for 2 h. With each
participant, 10 meetings were scheduled across the treatment phase to have performers develop
and apply self-regulation strategies. Athletes were informed that mental training procedures would
be beneficial in improving self-regulation skills, with the purpose of reaching a preperformance
state as near as possible their own optimal states. The individualised treatment was proposed
following suggestions provided by several authors (Boutcher, 1990; Hall, 2001; Hanin, 2000c;
Hanin & Stambulova, 2002; Schmid, Peper, & Wilson, 2001; Taylor & Wilson, 2002; Vealey &
Greenleaf, 2001; Williams & Harris, 2001). Table 1 contains the self-regulation procedures
adopted. Treatment comprised several phases and evolved at different rates within and across
sessions depending on the participant’s progress. At first, each athlete was required to accomplish
a retrospective analysis of his functional or dysfunctional precompetitive states. In particular, the
participant was asked, ‘What are your thoughts, emotions, and somatic reactions occurring prior
to your best (worst) events over the last season? What are the intensities of these emotions and
somatic reactions?’ The idiosyncratic emotion content and intensity profile related to best and
worst performances, identified in the first meeting pretreatment, was instrumental in facilitating
recall and discussion of individual precompetition mental states. Athletes were then instructed to
pay attention to their current mental states before actual competition, and to contrast current
conditions with recalled optimal-dysfunctional states with the help of their emotion profile. The
general objective of this phase was to improve individual awareness of content and intensity of
preperformance emotions and bodily symptoms, and their facilitating-inhibiting functional effects.

In a second stage, the athlete was asked to examine in detail effective personal strategies spon-
taneously employed to achieve precompetition optimal states. A question was, ‘What are the
routines, behaviours, and mental procedures you find most effective to recover your optimal pre-
competition emotions and you are able to apply?’ Another question was, ‘What are the routines,
behaviours, and mental procedures you find most effective to regulate (increase or decrease) the
intensity of your optimal precompetition emotions?’ Ineffective strategies were also scrutinised
to increase awareness of functional and less than functional procedures while facing competitive
demands. Participants were then encouraged to draw attention to their current behaviour and
emotional state before actual competition, and to apply their effective strategies. The goal of this
phase was to enable performers achieve optimal conditions by applying their effective self-regu-
lation procedures and dismissing ineffective habits.

In a last phase, suggestions were provided to improve, refine, and expand spontaneous self-
regulation strategies taking into account preparatory routines and the skills of goal setting, ima-
gery, focussing, self-talk, arousal regulation, and emotion control as proposed by several authors
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(see Table 1). At every meeting the athletes were encouraged to achieve an optimal content and
intensity of emotions and physiological symptoms by consistently applying self-regulation prior
to practice and competition. The beneficial effect of techniques matching individual needs was
stressed. For example, an athlete might rehearse successful execution to recover an optimal content
of emotions and bodily symptoms, and then employ realistic goals, task specific imagery, somatic
relaxation, and de-energising metaphors to lower intensities of emotions and symptoms. Another
athlete might focus on preparatory routines to recover facilitating states, and then use challenging
goals, mastery imagery, positive self-talk, and energising metaphors and procedures to enhance
emotion and autonomic symptom intensities. At the end of the third stage, athletes were expected
to be able to reach their optimal precompetition states by systematically using spontaneous or
learnt self-regulation procedures. In summary, the intervention was intended to enable athletes
to: (a) improve awareness of how different contents and intensities of precompetition emotions
and somatic symptoms may exert facilitating or inhibiting functional effects; (b) apply spon-
taneous self-regulation procedures to recover and modulate optimal precompetition emotions and
somatic symptoms; and (c) improve, refine, and expand the individual self-regulation procedures
to be consistently applied before competition.

Social validation interview

A personal interview was conducted after the conclusion of the study with the athletes who
underwent intervention. The purposes of the interview were to investigate the participants’ percep-
tion of the individualised multimodal self-regulation programme usefulness, the level of satisfac-
tion with the results produced by applying the procedure, the extent of application of the pro-
gramme, and whether participants perceived any performance improvement. Examples of specific
questions are, ‘Did you apply your self-regulation programme consistently in practice and compe-
tition? Did you find difficulties in applying the programme? Did you perceive performance
improvements or other benefits as a consequence of self-regulation? Do you intend to continue
to apply self-regulation strategies?’

Results

Idiosyncratic emotion and bodily descriptors

Table 2 reports content and intensity of emotion and somatic symptom descriptors of each
performer. The athletes identified a total of 67 emotion labels and 55 physiological symptom
labels across facilitating-inhibiting and pleasant-unpleasant content categories. Regarding emotion
descriptors, 19 were facilitating-pleasant, 15 facilitating-unpleasant, 16 inhibiting-unpleasant, and
16 inhibiting-pleasant; 34 items were included in one content category, 14 items in two categories
and one item (tense) in three categories. Reversals in the functional impact were shown for 13
items, since six descriptors (e.g. afraid, insecure, and unconfident) perceived unpleasant and seven
descriptors (e.g. calm, focused, and secure) perceived pleasant were also experienced as either
facilitating or inhibiting. Reversals in the hedonic preference was shown in one item (determined)
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Table 2
Content and intensity of emotion and bodily symptom descriptors

Participants Facilitating-Pleasant Facilitating-Unpleasant Inhibiting-Unpleasant Inhibiting-Pleasant

Emotions Symptoms Emotions Symptoms Emotions Symptoms Emotions Symptoms

H1 Calm (5) Energetic Agitated (3) Loose legs Unfocused (5) Cold feet Joyful (5) Relaxed
movements (2) (5) muscles (5)
(5)

Focused Muscular Tired (3) Physical Insecure (1) Slow Secure (10) Feeling
(11) tension (3) exhaustion movements fresh (5)

(3) (3)
Capable Scared (4) Unconfident Relaxed (7)
(11) (3)

H2 Cheerful Relaxed Nervous Heart rate Unfocused (5) Stiff Superior (7)
(5) muscles (4) (0.5) perception movements

(0.5) (5)
Relaxed (6) Smooth Tense (2) Sweaty and Self-

movements cold hands assured (7)
(5) (1)

Tranquil Afraid (0.5) Yawns (1)
(7)
Certain (4)
Vivacious
(7)

H3 Secure (7) Arm Frightened Sweaty Afraid (10) Loose legs Happy (7) Stomach
muscles (1) hands (3) (5) tension (5)
relaxed (5)

Aggressive Energetic Afraid (5) Stomach Distracted Sweating Proud (5) Feeling
(10) movements tension (5) (10) (7) thirsty (7)

(7)
Tranquil Not thirsty Doubtful Nervous tic Frightened Slow Joyful (7)
(11) (6) (3) (3) (10) movements

(7)
H4 Secure (5) Muscular Indifferent Sweaty Insecure (5) Relaxed Free (7) Regular

tension (5) (5) hands (5) muscles (4) heart rate
(5)

Motivated Sharp Determined Muscular Unmotivated Physical Calm (7) Relaxed
(7) movements (5) tension (5) (6) exhaustion muscles (6)

(6) (5)
Determined Feeling Hostile (5) Sharp Undetermined Slow Cheerful (5) Feeling
(7) fresh (5) movements (3) movements hungry (6)

(5) (2)
(continued on next page)

experienced facilitating-pleasant and unpleasant. Finally, one item (tense) was reversed in func-
tional impact, as well as hedonic preference.

With reference to physiological symptom descriptors, 16 were facilitating-pleasant, 17 facilitat-
ing-unpleasant, 13 inhibiting-unpleasant, and nine inhibiting-pleasant; 24 items were included in
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Table 2 (continued)

Participants Facilitating-Pleasant Facilitating-Unpleasant Inhibiting-Unpleasant Inhibiting-Pleasant

Emotions Symptoms Emotions Symptoms Emotions Symptoms Emotions Symptoms

G1 Energetic Regular Agitated (2) Dry mouth Stressed (7) Loose legs Focused Slow
(11) breathing (3) (5) (11) movements

(7) (3)
Reactive Arm Unconfident Feeling Tense (5) Heart rate Courageous Yawns (5)
(11) muscles (2) thirsty (1) perception (5)

relaxed (4) (6)
Determined Face Annoyed (5) Stiff Confident
(6) muscles movements (7)

relaxed (5) (6)
G2 Energetic Arm Tense (1) Leg Unconfident Nervous tic Secure (10) Relaxed

(5) muscles muscles (6) (9) muscles
relaxed (4) tensed (0.5) (10)

Happy (3) Heart rate Afraid (3) Sweating Nervous (8) Cold feet Serene (10) Over
perception (1) (10) energetic
(8) (8)

Serene (6) Agitated (2) Distracted (9) Irregular Proud (6)
heart rate
(8)

G3 Secure (11) Smooth Troubled Muscular Afraid (5) Physical Calm (10) Feeling
movements (0.5) tension (4) exhaustion fresh (5)
(11) (11)

Active (11) Warm body Worried Agitated (5) Relaxed Relaxed
(3) (0.5) (10) muscles (8)

Energetic Discouraged
(11) (10)

G4 Tranquil Muscular Insecure (3) Stomach Depressed (5) Physical Secure (5) Relaxed
(5) suppleness ache (2) pain (5) muscles (5)

(7)
Charged Lightness Agitated (2) Muscular Raged (3) Tiredness Exited (5) Slow
(7) (11) tiredness (5) movements

(2) (5)
Secure (3) Lack of Afraid (2) Need to Sweaty Tense (5) Feeling

pain (10) urinate (1) hands (3) fresh (5)
Rested (5) Sweating

(3)
Focused (6)

In parentheses, the intensity of facilitating-pleasant and facilitating-unpleasant descriptors is related to recalled best
performance; the intensity of inhibiting-unpleasant and inhibiting-pleasant descriptors is related to recalled worst per-
formance.
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one content category, 11 items in two categories and three items in three categories. Reversals
in the functional impact were revealed for five items, since four descriptors (e.g. loose legs, and
sweaty hands) perceived unpleasant and one descriptor (feeling fresh) perceived pleasant were
also experienced as either facilitating or inhibiting. Reversals in the hedonic preference were
shown for three items, with two items (muscular tension, and sharp movements) experienced
facilitating-pleasant and unpleasant, and one item (slow movements) perceived inhibiting-pleasant
and unpleasant. Finally, six items (e.g. heart-rate perception, relaxed muscles, and sweating) were
reversed in functional impact, as well as hedonic preference.

As can be seen, interindividual differences were apparent for both emotion and bodily descrip-
tors, since low content and intensity overlap emerged. These data support the basic assumptions
of the IZOF model and highlight the need to identify idiosyncratic optimal and dysfunctional
patterns of emotions and somatic symptoms, against which to compare current states, before
implementing an intervention programme.

Zone predictions

According to the IZOF model predictions, good performance was expected when precompe-
tition emotion intensities were near best (and far from worst) performance emotion intensities.
On the other hand, poor performance was predicted when precompetition emotion intensities were
far from best (and near worst) performance emotion intensities. To test these assumptions, best
and worst performances with related optimal and dysfunctional emotion intensities were identified
across competitions based on retrospective performance evaluations of athletes and the hockey
coach or gymnastic jury. Best and worst achievements derived from athletes’ evaluations were
the same as the coach’s evaluations or jury scores.

Similar to the procedure employed by Robazza, Bortoli and Nougier (2002), two intraindividual
difference scores were calculated for each emotion and physiological symptom descriptors across
all assessments: (a) between current and best performance intensity; and (b) between current and
worst performance intensity. Hence, current preperformance descriptor intensities of several events
were contrasted with current best and worst preperformance descriptor intensities. Recalled opti-
mal and dysfunctional item intensities, which were used as reference for athletes’ self-regulation,
were not considered for analyses because initial intensities identified by recall are tentative and
require further validation and refinement to improve reliability (Hanin, 2000c). Scores were ana-
lysed in terms of absolute values, given that the focus of the IZOF model is on magnitude rather
than on direction of difference scores. Afterwards, difference scores of emotion and physiological
symptom descriptors pertaining to a same content category (facilitating-pleasant, facilitating-
unpleasant, inhibiting-unpleasant, and inhibiting-pleasant) were averaged, thus resulting in eight
mean scores (four emotions and four symptoms) for each competition. Finally, intraindividual
correlations were calculated between mean difference scores and self-referenced performance
evaluation scores. Negative coefficients were expected when correlating difference scores of cur-
rent and optimal performance descriptor intensities with performance scores, whereas positive
coefficients were predicted correlating difference scores of current and poor performance descrip-
tor intensities with performance scores. Indeed, decreased differences of current precompetition
item intensities from best performance should be related to increased performance (negative
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relationship). Conversely, decreased differences of current precompetition item intensities to worst
performance should be related to decreased performance (positive relationship).

Relatively few correlations1 were significant because of the small number of assessments. Yet,
109 (87%) correlations related to emotions (n = 59, 92%) and symptoms (n = 50, 81%) were in
the predicted direction, whether negative or positive, with 58 (46%) coefficients higher than 0.50.
In addition, almost all correlations (61 out of 64) of emotion and symptom (total) content categor-
ies were in the predicted direction, with 34 (53%) coefficients higher than 0.50. Finally, the
number of emotion correlations in the predicted direction (current–best, n = 30; current–worst,
n = 29) was not different from the number of symptom correlations (current–best, n = 22; current–
worst, n = 28), c(1) = 0.51, ns. Thus, findings provide support to the zone notion for both emotion
and symptom descriptors.

Correlations between raw scores of current emotions and symptoms with performance scores
were also computed. Correlating raw data (instead of difference scores) with performance scores
do not allow individual fluctuations related to effective and ineffective zones to be taken into
account. Thus, according to the IZOF model, raw data analysis should be less powerful than
analysis of difference scores in predicting performance. This prediction was upheld across emotion
and symptom content categories, with a higher number of difference score correlations (87%) in
the predicted direction, compared to the number of raw score correlations (62%) one would expect
to be greater than zero for facilitating descriptors and performance, and �0 for inhibiting descrip-
tors and performance. The lower number of raw data correlations concerned both emotions (from
92 to 66%) and symptoms (from 81 to 58%).

Intervention effects

The individualised self-regulation procedures were implemented to adjust athletes’ emotion
intensities nearer best performance and more distant from worst performance. Hence, athletes
during treatment were expected to reduce difference scores between current and optimal perform-
ance intensity and augment difference scores between current and poor performance intensity. As
a result of this effect, improved performance would be revealed. Mean difference scores of emo-
tion and physiological symptom descriptors pertaining to a same content category were computed
across pre- and during-treatment conditions. To examine the effects of self-regulation, the number
of item content categories with current intensity getting nearer best performance intensity during
treatment was calculated, as well as the number of item content categories with current intensity
getting farther from worst performance intensity during treatment. A percentage of change was
also derived by contrasting the number of item content categories having intensity change in the
predicted direction against the total number of item content categories. The experimental athletes
identified items pertaining to four emotion-content categories (a total of 24 for the six participants)
and four symptom-content categories, with the exception of an athlete who did not identify any
inhibiting-pleasant bodily symptoms (thus, a total of 23 symptom-content categories across experi-
mental participants resulted). Most of the difference scores of emotion and symptom items in the

1 Intraindividual correlations, self-referenced performance evaluation mean scores, and mean difference scores of current emotions
from best-worst performances pre- and during-treatment are available from the first author.
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four content categories were in the predicted direction as a consequence of self-regulation. In
particular, according to prediction, changes resulting from self-regulation were found in the experi-
mental participants for 18 (75%) out of 24 emotion and 18 (78%) out of 23 symptom mean
difference scores from best performance, and 16 (67%) out of 24 emotion and 15 (65%) out of
23 symptom mean difference scores from worst performance. Emotion and symptom (total) mean
difference scores from best performance and from worst performance were in the predicted direc-
tion for 19 (79%) and 18 (75%) content categories, respectively. This pattern of modifications
was not apparent in the two control participants over first and last competitions.

To test treatment effects, paired-samples t-test analyses were also conducted on the mean differ-
ence scores of emotions and symptoms from best and worst performances, and on performance
scores. Alpha level was set 0.05. A more stringent alpha level, to avoid type I errors, was not
deemed necessary since planned comparisons were based on clear hypotheses, and randomly
occurring type I errors should not always be in the same direction. For each participant, scores
were obtained by averaging data across content categories. Significant results emerged contrasting
pre- with during-treatment data of mean difference scores of current symptoms from best perform-
ance symptoms, t(5) = 2.87, P � 0.04, eta - squared = 0.62, whereas mean difference scores of
current emotions from best performance emotions approached significance, t(5) = 2.39, P =
0.06, eta - squared = 0.53. A series of t-test analysis was further performed taking into account
each emotion and symptom content category separately. Pre- to during-treatment significant results
were reached on four out of eight emotion-symptom content categories, specifically, on mean
difference scores of: (a) current facilitating-pleasant symptoms from worst performance, t(5) =
2.57, P = 0.05, eta - squared = 0.57; (b) current inhibiting-unpleasant emotions from best perform-
ance, t(5) = 2.54, P = 0.05, eta - squared = 0.56; (c) current inhibiting-pleasant symptoms from
best performance, t(4) = 3.65, P = 0.02, eta - squared = 0.77; and (d) current inhibiting-pleasant
emotions from worst performance, t(5) = 2.63, P � 0.05, eta - squared = 0.58. Finally, perform-
ance data yielded significant results from pre- to during-treatment, t(5) = 3.31, P = 0.02, eta -
squared = 0.69.

A graphical analysis for each participant was accomplished plotting time series emotion differ-
ence scores and performance data. Figs. 1 and 2 depict the effects of treatment on emotion and
bodily symptom difference scores from best performance (Fig. 1) and worst performance (Fig.
2). Fig. 3 illustrates the effects of intervention on performance. In accordance with treatment
purposes, five participants (H1, H3, G1, G2, and G3) reduced their difference scores between
current and optimal performance intensity from about 26 to 34% (Fig. 1). Four participants (H3,
G1, G2, and G3) enhanced their difference scores between current and worst performance intensity
from about 32 to 46% (Fig. 2). Those athletes who modified their psychophysical pattern from
pre- to during-treatment (H1, H3, G1, G2, and G3) also improved their performance from approxi-
mately 13 to 48%. Participant G3 showed the largest changes in the sample on both emotions
and autonomic symptoms, and in performance. On the other hand, participant H2 did not modify
his psychophysical pattern of emotions in the predicted direction and his performance was largely
unchanged. Interestingly, the psychophysical pattern of the control athlete H4 worsened from first
to last competition (see Figs. 1 and 2) and his performance dropped (see Fig. 3); likewise the
psychophysical pattern of control athlete G4 worsened slightly as did his performance.
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Fig. 1. Pre- and during-treatment emotion and bodily mean difference scores from best performance of athletes across
competitions.

Social validation

Upon completing the study, each participant was individually interviewed. All experimental
athletes reported that they were interested in the study in which they had taken part. Five of them
evaluated the individualised multimodal self-regulation programme as being effective in optimis-
ing prestart mental states, and affirmed that psychological strategies were applied systematically
in training and competition. They also perceived they had improved their performance and wished
to participate in further psychological treatments. They did not report any disturbance caused by
precompetition data collection. On the contrary, they perceived prestart assessments beneficial for
becoming aware of psychological conditions and eliciting mental states that facilitate performance.

Participant H2, for whom the intervention was not effective, stated that although he agreed to
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Fig. 2. Pre- and during-treatment emotion and bodily mean difference scores from worst performance of athletes
across competitions.

take part in the study he did not place much interest in or commitment to mental procedures. He
was not really convinced about the practical benefits of a mental training programme, being
instead more involved in improving technical and tactical skills. Despite the researcher’s attempts
to foster involvement, personalise the intervention, and prevent dissatisfaction, what emerged from
the interview confirmed the general feeling of low commitment that was apparent during the
weekly intervention meetings. Conversely, participant G3, to whom the treatment was most effec-
tive, displayed a high level of belief, energy, and dedication in applying mental training procedures
consistently, thus reaching satisfying results.
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Fig. 3. Pre- and during-treatment self-referenced performance scores of athletes across competitions.

Discussion

Several researchers in discussing the IZOF model applications place emphasis on the impor-
tance of assisting athletes to enter their zones of optimal functioning (e.g. Cox, 2002; Morgan,
2002; Taylor & Wilson, 2002; Weinberg & Gould, 1999). Their arguments might seem rather
speculative, although grounded on a sound theoretical perspective and empirical evidence of an
indirect nature. Previous findings have revealed differentiation between effective and ineffective
performances or discrimination between successful and less successful performers, according to
the in/out-of-zone predictions (Prapavessis & Grove, 1991; Robazza, Bortoli, Zadro & Nougier,
1998b, 2002). However, with the exception of the Annesi’s (1998) IZOF-anxiety study and the
present investigation, previous research did not examine directly the effects of manipulating
emotions in assisting athletes to enter their optimal zones. Similar to Annesi’s (1998) study,
an individualised multimodal treatment was adopted based upon the matching or specific-effect
hypothesis to raise or lower intensity of the two selected (emotion and somatic) modalities. How-
ever, Annesi’s treatment presented two limitations, namely, it was designed to match the fixed
content of cognitive and somatic components of anxiety and self-confidence, and it was based
upon individualised but still research-generated procedures. These issues were addressed in the
present study by matching idiosyncratic content and intensity of emotion and somatic modalities,
and implementing athlete-generated, self-regulation procedures. The programme was intended to
help participants become more aware and acceptant (Hanin, 1997, 2000c) of the content
(facilitating-inhibiting, pleasant-unpleasant) and intensities of emotions and bodily symptoms.
Once awareness was attained, athletes were trained to improve, refine, and expand their own
routines and psychological skills to recover emotions and symptoms associated with best perform-
ance, and to either increase or decrease their levels.

Hitherto applied to anxiety management, the matching hypothesis states that an anxiety tech-
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nique should be matched to a particular anxiety problem. For example, physical relaxation or other
somatic techniques should be applied to reduce somatic anxiety, whereas cognitive restructuring or
other cognitive approaches are preferable in dealing with cognitive anxiety (Maynard & Cotton,
1993; Maynard, MacDonald, & Warwick-Evans, 1997). The matching principle was applied to
young tennis players by Annesi (1998) not only to lower, but also to raise the cognitive and
somatic components of anxiety, as well as self-confidence. The same notion was applied in this
study to increase or decrease the levels of emotional and bodily states matching participants’
needs. Yet, to respond to participants’ requirements it was necessary to apply mixed cognitive-
somatic strategies to all cases as deemed more appropriate than procedures targeting a single
cognitive or somatic dimension. This is in accordance with Williams and Harris’ (2001) contention
that stress-management interventions should integrate physical and cognitive techniques, since
anxiety problems often manifest themselves both cognitively and somatically. Thus, although the
intervention was initially inspired by the matching hypothesis applied to emotions and autonomic
symptoms, it was not possible to analyse the differential effects of cognitive and somatic tech-
niques since both were applied to help athletes reach their individual optimal zones. In other
words, the matching hypothesis emerging from anxiety research seems to be limited to cognitive
and somatic components of anxiety state. In contrast, the IZOF model suggests a wider range
of modalities (the form dimension) including cognitive, emotional, motivational, bodily, motor-
behavioural, performance-operational, and communicative components of performance state
(Hanin, 2000c). Study findings suggest that these components could be targeted by self-regulation
interventions. Indeed, emotion descriptors identified by athletes incorporated also non-emotion
modalities, such as those included in the terms ‘motivated,’ ‘ determined,’ and ‘ focussed’ . Another
limitation of the matching hypothesis that emerged in this study is its narrow definition of the
expected effect on just one selected modality. For example, physical relaxation does not only
reduce somatic tension, but also may affect an athlete’s focus of attention and the content of
automatic thoughts. Similarly, cognitive restructuring modifies cognitions but also emotions,
motivations, and motor behaviour. These assumptions concur well with the recent findings which
revealed that athlete-generated emotion descriptors are often associated with other closely inter-
related components of the psychobiosocial state (cognitive, motivational, etc.) perceived by the
athlete as an entity (Hanin & Stambulova, 2002). Thus, selection of only cognitive and somatic
components may be a conceptual limitation; on the other hand selected intervention strategies
used by the athletes usually affect not one selected component only but also other modalities of
their performance states.

Findings revealed that the treatment was quite effective in adjusting the patterns of both
emotions and symptoms as intended. In fact, five out of six experimental participants modified
their precompetition psychobiosocial states towards patterns related to best performance in the
predicted direction after intervention (four of them also got more distant from worst performance),
and their performance improved (see Figs. 1–3). Interestingly, the hockey player (H2) who did
not modify his psychobiosocial states as expected, apparently because of a general disengagement
from the self-regulation programme, also failed to improve performance. Hence, according to the
IZOF predictions, this player who was not able to improve his pregame states was neither able
to achieve better game outcomes. On the other hand, the athlete (G3) who displayed the largest
improvements in the group on both emotions and autonomic symptoms also showed best achieve-
ments. Worth noting are also the psychophysical patterns and performances of control participants.
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The control athlete H4 worsened markedly from first to last competition. His psychophysical
pattern went further away from best states and closer to worst states and, accordingly, his perform-
ance dropped. In addition, the control athlete G4 displayed a small worsening in psychophysical
pattern, as well as in performance across assessments. Overall, findings concerning the pattern of
psychophysical states of experimental and control athletes are in agreement with predictions
derived from the in/out-of-zone notion of the IZOF model. Of course, further research is needed
to examine the distinct effects of cognitive and somatic treatments towards emotions, symptoms,
and other components of the psychobiosocial state, and also to substantiate the preliminary find-
ings of this study across different sports and levels of performer’s proficiency. In addition, future
research should explore the dynamics of psychobiosocial states over time. Getting into the optimal
zone pre-event does not guarantee that athletes will stay in the zone until the task is completed,
even though in a soccer study (Syrjä, Hanin & Pesonen, 1995) it was revealed that those players
who were in the zone prior to the game stayed in the zone more often than those who were out
of the zone prior to the game. Staying in the zone may be a serious problem for competitors
especially in long duration events. Future studies should also implement follow-up assessments
to examine whether beneficial effects towards emotions and performance are maintained after
treatment, and ascertain whether athletes continue to apply self-regulation procedures over time.

Additional findings of the study were related to the in/out-of-zone notion applied to bodily
symptoms. Results suggest the viability of applying the zone concept to symptoms together with
emotions. As discussed, both emotion and symptom patterns across assessments of experimental
and control participants generally supported the predictions of functional facilitating or inhibiting
effects. This was reflected in the high number of correlations in the predicted direction between:
(a) emotion and symptom difference scores from best and worst performances; and (b) perform-
ance scores. Furthermore, the number of emotion correlations in the predicted direction was not
significantly different to the number of somatic symptom correlations. Previous studies demon-
strated the feasibility of incorporating affect-related autonomic symptom descriptors in the idio-
syncratic assessment of emotions (Bortoli & Robazza, 2002; Robazza & Bortoli, 2003). Moreover,
according to Bortoli and Robazza’s findings, functional and hedonic reversals for both emotion
and symptom items were revealed; in fact, the same idiosyncratic descriptors were experienced
facilitating or inhibiting (functional reversal), and pleasant or unpleasant (hedonic reversal). This
extension is theoretically sound because autonomic responses are an integral part of an emotional
experience and an important component of psychobiosocial state (Hanin, 1997, 2000b). For
example, Spielberger (1972) described state anxiety as an emotional reaction characterised by
feelings of tension, apprehension, and heightened autonomic system activity (e.g. increased heart
rate and blood pressure). Consistent with this assumption, Martens, Burton, Vealey, Bump and
Smith (1990) and Smith, Smoll and Schutz (1990) incorporated cognitive anxiety and somatic
anxiety scales in their anxiety inventories (the CSAI-2, and the SAS, respectively). In addition,
both cognitive and somatic components have been acknowledged as main factors of emotions
within different theoretical perspectives of the mainstream psychology (e.g. Apter, 1984; Caci-
oppo, Berntson, & Klein, 1992; Lazarus, 1991, 2000; Schachter & Singer, 1962) and exercise
and sport settings (e.g. Kerr, 1997; Raedeke & Stein, 1994). It is worth noting that anxiety research
generated two components (cognitive and somatic) of a performance-related state. On the other
hand, the IZOF model proposing several components is more comprehensive, thus enabling
researchers to account for a broader range of emotions and states. The limitation of a two-dimen-
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sional conceptualisation is also reflected in the difficulty to apply the notions of cognitive and
somatic to emotions other than anxiety. Although cognitive anxiety and somatic anxiety are con-
ventional and historically well ‘established’ terms, it could be argued that these are just two
components of any psychobiosocial state.
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