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Abstract—People with severe physical disabilities may experience psychosocial problems. Boccia is one sport that athletes with
severe disability can engage in, but no information on the effects
of Boccia on psychosocial outcomes for participants with severe
disability is available. Therefore, we analyzed the effects of Boccia on psychosocial outcomes in persons with severe disabilities.
The study included two competitive Boccia groups: independent
competitive (IC) (n = 9) and nonindependent competitive (NIC)
(n = 7), as well as a recreational Boccia group (n = 14) and control
subjects (n = 13) (mean age for all participants = 46.46 +/–
10.75 yr). All participants underwent a rehabilitation program.
Between-group differences in change scores were assessed using
analysis of variance/multivariate analysis of variance. Withingroup differences were compared using t-tests and effect sizes
(ESs). Change in psychosocial parameters was not significantly
influenced by study group (p > 0.05). All groups presented moderate-to-large ESs in physical and psychological quality of life (ES >
0.51). In comparison to the control group, who presented small-totrivial ESs in General Health Questionnaire-28 (GHQ-28), StateTrait Anxiety Inventory, and Profile of Mood States-Tension, the
IC and recreational group presented moderate ESs in GHQ-28,
whereas the NIC group presented moderate ESs in anxiety and
tension. In conclusion, the rehabilitation program had a general
positive effect on the psychosocial status of individuals with
severe physical disabilities. However, the competitive Boccia
groups demonstrated a greater number of favorable changes, suggesting an added value of participation in Boccia.

INTRODUCTION
Competitive (i.e., Paralympic) sports have been
reported to induce a number of psychosocial effects in
persons with a disability [1] (e.g., increased self-esteem,
well-being, and quality of life and reduced anxiety and
depression) [2–8]. However, these outcomes were almost
exclusively attributed to athletes with limitations that
enabled them to independently cope with most daily
tasks, such as those with paraplegia or lower-limb amputation. In contrast, some authors discuss the specific difficulties of individuals with severe disabilities (e.g.,
transportation, dependence on others for performing
sports and daily tasks, psychosocial vulnerability) and
recommend accounting for these unique circumstances
[9–11]. So far, very few (if any) studies have identified
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sports or other interventions that may help adults with
severe physical disability improve their psychosocial
functioning.
One of the most popular competitive sport activities
for athletes with a severe disability is Boccia. It is also
the most established and, with the exception of power
soccer appearing in recent years [12–14], the only group
game activity available for persons with severe disability
in most countries. Boccia can be played by athletes with
neuromuscular disorders that severely affect the motor
system, such as muscular dystrophy, Friedrich ataxia, and
multiple sclerosis [15]. The classification system comprises four categories: BC1—athletes with cerebral palsy
(CP) who have restricted trunk movement and poor sitting balance but are able to throw the ball, usually overhand; BC2—athletes with CP who have greater sitting
balance than BC1 athletes and are usually able to pick the
ball up from the floor and throw either overhand or
underhand; BC3—athletes with CP who are unable to
hold and release a ball and therefore may use a ramp and
an assistant; and BC4—athletes who have a severe physical disability with a diagnosis other than CP, such as progressive muscular dystrophy [16].
In Boccia, a target ball, “the Jack,” is thrown by one
participant and then this player and his or her opponent
alternately throw balls in order to bring their own balls
closer to the target. Therefore, the game requires technical
function, accuracy, strategic planning, and mental toughness. Moreover, the Boccia activity requires fitness components such as upper-body strength, dynamic stability,
perceptual-motor awareness, and visual-motor coordination, which are important not only for sports but also for
daily functioning. The specific throwing technique in Boccia is unique to each player because of his or her specific
capacities and limitations. However, scientific investigations reported that participants with spasticity prefer the
underhand technique [16] and that the only significant difference found in a selected sample of Spanish participants
between classifications BC1 and BC2 was the electromechanical delay that was larger in the BC1 players [17].
In spite of its 30 yr playing history, very little
research has reported scientific evidence related to Boccia athletes. Most studies focus on the technical, biomechanical, and learning aspects of Boccia throwing [18–
21]. Only one study has reported on motivational attributes of Paralympic athletes that included Boccia participants [22]. The unique technical and tactical perspectives
of Boccia, including comprehensive learning processes

and social exchange, may provide unique and added
value to the psychosocial benefits of participation in this
activity. Nevertheless, no information has been reported
thus far on the effect of participation in Boccia on mood,
quality of life, anxiety, well-being, and self-esteem of
participants with severe disability.
Therefore, because of the potential psychosocial
effects of participation in Boccia and the lack of evidence
regarding it, this study analyzed the effects of a competitive Boccia training program on quality of life, selfesteem, anxiety, and mood states compared to a recreational Boccia training program and no specific physical
activity training in residents of a comprehensive rehabilitation center for persons with severe chronic disabilities.

METHODS
Participants
All participants gave their informed consent to participate in this study. Participants were residents at a Spanish
State Referral Center (SRC) for persons with severe disability. Participants were admitted to the rehabilitation center based on their level of disability and psychosocial
characteristics. More specifically, individuals admitted to
the center are not independent in their activities of daily
living and do not have the economical and familial
resources to live independently. Study participants either
lived permanently or temporarily (12–18 mo) in the SRC
center.
Four cohorts were created—two competitive Boccia
groups: independent competitive (IC, n = 9) and nonindependent competitive (NIC, n = 7), recreational Boccia
(n = 14), and control (n = 13). Control subjects did not
participate in any leisure-time physical activity. The competitive players included three BC1 and six BC2 players
in the IC group and seven BC3 players in the NIC group.
Participants in the IC group played Boccia without the
aid of an assistant. Participants in the NIC group played
Boccia with the aid of an assistant. Participants in the
recreational group did not play Boccia on a regular basis.
However, they occasionally played Boccia in their leisure
time (i.e., Boccia as a leisure-time activity).
Criteria for inclusion in this study were (1) disability
involving all four limbs to at least a moderate extent (i.e.,
a person who requires assistance in order to conduct activities of daily living), (2) functional ambulation with manual or power wheelchair, and (3) the ability to follow
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instructions and to complete questionnaires with or without
assistance. Exclusion criteria were any recent (last 2 mo)
severe changes in medical condition (e.g., surgery).
Outcome Measures
Outcome measures consisted of demographic information and activity limitations. Demographic information was obtained from study participant and/or family
member interviews. Activity limitations were assessed
using the Barthel Index (BI). More specifically, the BI
was used to establish participants’ ability to independently ambulate and conduct activities of daily living
upon entry to the program (pretest). Each item is rated
based on the amount of assistance required to complete it
[23]. The BI yields a total score out of 100. Higher scores
denote a greater degree of functional independence [24].
We also evaluated a total of five psychological
domains: mood states (Profile of Mood States [POMS],
anxiety (State-Trait Anxiety Inventory [STAI]), quality of
life (World Health Organization Quality of Life-BREF
assessment [WHOQOL-BREF]), self-esteem (Rosenberg
Self-Esteem), and mental health problems (General Health
Questionnaire-28 [GHQ-28]). The aforementioned psychological domains were selected as they provide information regarding the participant’s well-being [5]. It is
important to evaluate the well-being of individuals with
disability because they commonly experience symptoms
of psychological distress [25]. In addition, it has been
reported that sports participation can positively affect the
well-being of individuals with disability [5]. All the
selected outcome measures have sound psychometric
properties. Following is a description of the various psychological outcome measures used.
Profile of Mood States
The POMS is a standardized and validated 65-item
inventory [26–27] that assesses six dimensions of transient mood states: Anger, Confusion, Depression, Fatigue,
Tension, and Vigor. Each item is rated on a 5-point Likert
scale ranging from 0 (not at all) to 4 (extremely). The raw
score in each dimension is <60. Total mood disturbance
can also be calculated by subtracting the Vigor subscale
score from the sum of the Tension, Depression, Anger,
Fatigue, and Confusion subscale scores. Total scores can
range from 0 to 200, with lower scores indicative of people with more stable mood profiles [26]. In the current
study, the six subscales and total scores for the POMS
were established both pre- and posttest. POMS was used

to measure mood states because previous POMS-related
studies demonstrated superior outcomes of highly active
athletes compared with those with a medium or low level
of physical activity [28–31].
State-Trait Anxiety Inventory
The STAI is a self-report questionnaire that assesses
current anxiety symptoms and a generalized inclination
to be anxious. The questionnaire is composed of two subscales: Anxiety-State and Anxiety-Trait. The first establishes the current state of anxiety, whereas the latter
establishes relatively stable aspects of anxiety proneness
[32–34]. In both the Anxiety-State and Anxiety-Trait, the
range of scores is from 20 to 80, with higher scores indicating a greater level of anxiety. In the Anxiety-State,
scores of 39 to 40 have been suggested as a cutoff point
for clinically significant symptoms [35–36]. In the current study, we administered the Anxiety-State at both preand posttests, whereas we administered the Anxiety-Trait
at pretest only. The Anxiety-Trait was used only in pretest because it measures “proneness” to anxiety as a characteristic (i.e., a long-standing trait). Therefore, this
subscale is less responsive to change than the AnxietyState [37]. We assessed anxiety because exercise can be
used as a technique for improving state anxiety.
World Health Organization Quality of Life-BREF
The WHOQOL-100 quality of life assessment was
developed by the WHOQOL Group. The WHOQOL-100
allows detailed assessment of quality of life. However, the
WHOQOL-100 may be too lengthy for practical use (e.g.,
time restrictions and respondent burden). The WHOQOLBREF has been developed to provide a shorter version to
assess quality of life. The instrument consists of only
26 items, but in order to comprehensively assess quality of
life, 1 item from each of the 24 domains of the WHOQOL100 has been included. Moreover, two items from the
Overall Quality of Life and General Health facet have
been included [38]. Analyses of internal consistency,
item:total correlations, and discriminant and construct
validity indicate that the WHOQOL-BREF has good-toexcellent psychometric properties of reliability and performs well in preliminary tests of validity. In addition, the
WHOQOL-BREF has been cross-culturally validated [39].
As the WHOQOL-BREF is a comprehensive quality of
life assessment questionnaire that aids in reducing respondent burden and has robust psychometric properties, it has
been used in this study to assess quality of life. The WHOQOL-BREF measures the following domains: Physical
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Health, Psychological Health, Social Relationships, and
Environment, and General. In the Physical Health, Psychological Health, Social Relations, and Environmental
domains, the raw scores range from 0 to 35, 0 to 30, 0 to
15, and 0 to 40, respectively [38].
Rosenberg Self-Esteem
The Rosenberg Self-Esteem is a 10-item scale that
measures individual self-esteem by establishing both negative and positive feelings about the self [40–41]. Participants read statements such as “I feel that I am a person of
worth, at least on an equal basis with others,” and rate their
statement on a 4-point Likert scale, ranging from strongly
agree to strongly disagree [40]. Scores range from 10 to
40, with lower scores indicating lower self-esteem. The
Rosenberg Self-Esteem questionnaire was administered
twice, at pre- and posttest. Self-esteem was assessed
because it is important for a satisfying and successful life.
In addition, self-esteem is a cardinal aspect of psychological well-being [40]. Moreover, physical activity is an
important component of positive self-esteem [42].
General Health Questionnaire-28
The GHQ-28 [43] is a mental well-being assessment
[44–46]. The GHQ-28 questionnaire measures the common mental health problems of Anxiety, Depression,
Social Withdrawal, and Somatic Symptoms. Participants
read statements such as “Have you been getting scared or
panicky for no good reason?” and rate the statement on a
4-point Likert scale, ranging from “not at all” to “much
more than usual.” The total possible score ranges from 0
to 28 (higher scores indicate a greater probability of psychiatric distress) and allows for means to be calculated
both for the global total as well as for the four subscales
[45]. In the current study, the global total score was
established twice: at pre- and posttest. The GHQ-28 was
selected to assess mental well-being because it is widely
used in screening minor psychiatric disorders in the community. In addition, it has been reported that mental
health status, as evaluated by the GHQ-28, improved
after participation in a physical activity program [47].
Most participants’ fine motor control was poor, and
they were not able to independently complete the study
questionnaires. The decision regarding assistance for participants to complete the questionnaire was established
by occupational therapists using a series of fine motor
control tests. Moreover, the internal consistency of all the
aforementioned outcome measures was examined via

Cronbach alpha. The analyses showed that all outcome
measures had acceptable Cronbach alpha (α > 0.70) in
both pre- and posttests.
Procedures
This is a pre–post research study. Administration of
all questionnaires was performed twice by qualified personnel of the SRC, which included two certified psychologists and a certified occupational therapist.
Intervention
All cohorts were followed for a period of 4 mo
between pre- and posttests. Competitive Boccia participants (both IC and NIC) trained 3 times per week for
1.5 h sessions each time. The decision on training volume
and intensity was made by consultation with a team that
included a Boccia coach, fitness instructors, physiotherapy and occupational therapy practitioners, and a psychologist. The training included throwing balls to
different targets, technical and tactical drills, as well as
participation in training and competition games. In addition, these players participated in a repetitive strength
training program twice a week for 1 h each session in a
group setting. Recreational participants were included in
the training that emphasized tactics 2 sessions per week
but not in the games and not in one specific training
schedule.
All study participants underwent an individualized
rehabilitation program. Rehabilitation is multidisciplinary and may consist of physical therapy (two 30 min
weekly sessions), occupational therapy (two 1 h weekly
sessions), speech and language rehabilitation, psychological therapy, and therapeutic exercise. The purpose of the
rehabilitation program is to slow the resident’s rate of
deterioration in function, maintain their function, or
improve the functional level. Competitive Boccia is not
part of the rehabilitation program. However, recreational
Boccia is an integral part of the rehabilitation program.
Not all of the center’s residents choose to partake in recreational Boccia. Moreover, not all residents engage in
therapeutic exercise. Some residents choose to partake in
different forms of rehabilitative activities
Statistical Analysis
Data were processed and analyzed using SPSS, version
15 (IBM; Armonk, New York). The independent variable in
this study was treatment group (IC, NIC, recreational, and
control). Dependent variables consisted of five different
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outcome measures: POMS (six subscales and total), STAI
(two subscales, with only one subscale with both pre- and
posttest measurements), GHQ-28 (one score), WHOQOLBREF (five subscales), and Rosenberg Self-Esteem (one
score). Change scores (posttest–pretest) were calculated for
all the dependent variables. In order to determine whether a
covariate model was needed in the between-group analysis,
we calculated correlations between change scores and
potential covariates, namely age and BI. The results indicated small (r < 0.30) and nonsignificant correlations.
Moreover, in all the dependent outcome measures, except
for POMS-Fatigue, no between-groups differences in pretest were observed. Therefore, we decided not to use a statistical model with covariates (i.e., analysis of covariance or
multivariate analysis of covariance). Accordingly, betweengroup differences in dependent variables with one scale
(i.e., STAI, GHQ-28, and Rosenberg Self-Esteem) were
analyzed using one-way analysis of variance (ANOVA),
whereas dependent variables with more than one scale (i.e.,
POMS and WHOQOL-BREF) were analyzed using a oneway multivariate analysis of variance (MANOVA). Pairwise comparisons were conducted only in models with
significant overall ANOVA effect (p < 0.05). Pairwise comparisons were calculated using Tukey Student-NewmanKeuls procedure.
Mean within-group differences across pre- and posttests in psychosocial variables were compared using a
dependent samples t-test. In this procedure, the significance level for the STAI Anxiety-Trait, STAI AnxietyState, Rosenberg Self-Esteem, and GHQ-28 scales was set
at 0.05. In WHOQOL-BREF, the level of significance was
set at 0.05 and adjusted to 0.01 (0.05/5) using the Bonferroni procedure. In POMS, the level of significance was
adjusted to 0.007. In addition, if the assumption of homogeneity of variance was violated, a correction for the
unequal variance was conducted using the Welch test [48].
The power of a study is confounded, among other
things, by sample size. As the sample size in this study
was relatively small, it might have had a negative effect
on the study’s power; a nonsignificant p-value will not
necessarily indicate a trivial result. Because our sample
size was small and may have been accountable for null
results (p > 0.05), we also report the effect sizes (ESs).
One of the advantages of the ES is that it is independent of
certain details of the experiment, such as sample size. In
order to calculate the ES, we used Cohen d (mean ∆/standard deviationaverage from two means) [49]. More specifically, each group’s pretest baseline values were used. For

within-subjects tests, a correction for the dependence
among means was conducted using the correlations
between the two means following the Morris and DeShon
equation [50]. In general, values ≤0.20 are considered
trivial ESs, values 0.21–0.50 as small ESs, values 0.51–
0.80 as moderate ESs, and values >0.80 as large ESs [49].

RESULTS
Participants’ mean age ranged from 41.57 ± 12.10 yr
(in the NIC group) to 48.84 ± 9.95 yr (in the control
group). The mean age of the entire group mean was
46.46 ± 10.75 yr. Participants’ disability etiologies consisted of CP, multiple sclerosis, traumatic brain injury,
and Friedreich ataxia. In the IC group, most participants
(n = 6) used manual wheelchairs. In the NIC group, three
participants used manual wheelchairs and four used
power wheelchairs. In the recreational Boccia and control
groups, all participants used power wheelchairs. In addition, in comparison to participants in the IC and the recreational groups, participants in the NIC group had
significantly lower BI scores (Table 1).
Between-Group Differences in Psychosocial Parameters
A one-way ANOVA and MANOVA were calculated
in order to examine the effect of training (IC, NIC, recreational, and control) on change scores of psychosocial
variables with one and multiple levels, respectively. Both
ANOVA and MANOVA revealed that change in psychosocial parameters was not significantly influenced by the
study group (p ≥ 0.05) (Figures 1–3).
Within-Group Changes from Pre- to Posttest
The four activity groups improved from pre- to
posttest in WHOQOL-BREF Physical. In addition, the
control group also presented improvements in WHOQOL-BREF Psychological, whereas the NIC group presented improvements on the Rosenberg Self-Esteem
(Table 2). It is important to note that in both Table 2 and
Figures 1–3, the within-group variability in the various
study groups appears to be large.
Effect Sizes
ESs of the various parameters differed widely. All four
groups demonstrated large ESs (ES  0.80) in WHOQOLBREF Physical and at least moderate ESs (ES = 0.51–
0.80) in WHOQOL-BREF Psychological. The IC group

978
JRRD, Volume 53, Number 6, 2016

Table 1.
Demographic and clinical features of study sample.

Variables
Age (yr), mean (SD)
Sex, No.
Male
Female
Disability Type, No.
Cerebral Palsy
Traumatic Brain Injury
Multiple Sclerosis
Friedreich Ataxia
Barthel Index, mean (SD)

IC (n = 9)
43.22 (13.80)

NIC (n = 7)
41.57 (12.10)

Recreational (n = 14)
48.78 (7.96)

Control (n = 13)
48.84 (9.95)

3
6

5
2

7
7

5
8

6
0
0
3
63.33 (25.86)*

6
1
0
0
19.28 (13.04)†

6
2
3
3
66.78 (26.10)*

5
3
4
1
47.69 (34.61)

*Significantly
†

different than NIC (two-tailed, p < 0.05).
Significantly different than IC and recreational group (both two-tailed, p < 0.05).
IC = independent competitive, NIC = nonindependent competitive, No. = number, SD = standard deviation.

also presented moderate ESs in WHOQOL-BREF General
(ES = 0.516) and GHQ-28 (ES = 0.551). The NIC group
also presented moderate-to-large ESs in POMS Tension
(ES = 0.578), STAI Anxiety-State (ES = 0.686), WHOQOL-BREF General (ES = 1.226), and Rosenberg SelfEsteem (ES = 0.713). The recreational and control groups
only presented additional favorable ESs in GHQ-28 and
WHOQOL-BREF General, respectively. In all groups, a
few negative moderate-to-large ESs were also observed
(IC group: POMS Vigor and Rosenberg Self-Esteem; and
control group: Rosenberg Self-Esteem). Table 3 gives a
detailed description of ES analysis.
In summary, all the study groups demonstrated moderate-to-large changes in the psychosocial parameters.
However, the IC and the NIC groups demonstrated at
least moderate favorable ESs in 4 (IC) and 6 (NIC) out of
the 15 variables evaluated, respectively, whereas the recreational and the control groups presented at least moderate favorable ESs in 3 variables (Table 3).

DISCUSSION
The present study followed a variety of psychosocial
variables during the process of rehabilitation in cohorts
of chronically and severely disabled individuals who
engaged in sports at different intensity levels. Very few
studies have followed sport practitioners during a rehabilitation process, and very few studies were encountered
that addressed the psychosocial effect of sport participation on persons with a severe disability.

Generally, the outcomes of the current study revealed
a positive psychosocial effect of the comprehensive rehabilitation program; improvements in the psychosocial
parameters were also observed in the control group. In
addition to the therapeutic program effects, the specific
effect of the competitive program (IC and NIC groups)
compared with the recreational group and non-Boccia
group (control) was noticeable. More specifically, in
comparison to the recreational and control groups, the IC
and NIC groups presented a moderate favorable ES in
more outcome measures. The discussion that follows will
refer to the general effect first and then to the specific
effects in each of the scales measured.
Surprisingly, the recreational group apparently
gained less from the additional sport activity than the
control group. It may be speculated that those residents
who did not participate in sport activities had other psychosocially challenging interests and did not find the leisure sport participation attractive and necessary, as their
interests were fulfilled otherwise. Also, since the competitive groups represented the center in national and international competitions, it may be that those who were
included in the recreational group suffered from feelings
of inferiority regarding the additional attention that the
competitive groups allegedly received from coaches and
other administrators. However, based on the fact that the
competitive groups, including the NIC, gained large ESs
on more variables than those who did not practice sport,
it may be suggested that participation in a rigorous sport
activity is positively related to psychosocial function.
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Figure 1.
Profile of Mood States (POMS) score difference. Mean change was calculated as posttest–pretest. Vertical line extends from the minimum
to the maximum value. IC = independent competitive, MANOVA = multivariate analysis of variance, NIC = nonindependent competitive.

Profile of Mood States
Previous POMS-related studies demonstrated superior
outcomes for athletes compared with controls and for
highly active athletes compared with those with a medium
or low level of physical activity [28–31]. For instance,
Martin et al. reported that in comparison to Paralympic
women basketball players who did not make the U.S.
team, players who made it to the U.S. basketball team
scored higher in vigor and lower in depressed mood [31].
In contrast, in the current study, no between-group significant differences were observed in POMS change scores
(Figure 1). Differences between the studies’ results may
be related to the participants’ disability level and sports

type. In the current study, participants had relatively severe
disability (involving all four limbs), whereas in Martin et
al.’s study [31], participants with lower-limb disabilities
(e.g., knee dysfunction) only were included. In addition,
the physical demands of wheelchair sports (e.g., basketball) are considerably different than those of Boccia.
Therefore, disability severity and sports type may have a
cardinal impact on the effect of sports engagement on general mood state.
Within-group analysis revealed a negative moderate
ES in POMS-Vigor of the IC group (a decrease in vigor).
Decrease in vigor among athletes undergoing intense training may be related to physiological states (e.g., the athletes
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Figure 2.
World Health Organization Quality of Life (WHOQOL)-BREF questionnaire score difference. Mean change was calculated as
posttest–pretest. Vertical line extends from the minimum to the maximum value. IC = independent competitive, MANOVA = multivariate analysis of variance, NIC = nonindependent competitive.

are more tired) rather than psychological conditions (e.g.,
depression) [51]. Therefore, this finding may represent a
negative physiological effect.
State-Trait Anxiety Inventory
In the current study, ESs of Anxiety-State in the IC
group and NIC group were considerably larger than the
trivial ESs observed in both the recreational and control
groups. This finding supports previous findings. For
instance, Martin et al. examined differences between the
top 12 athletes on the gold medal-winning 2004 U.S.
women’s Paralympic basketball team and 13 athletes

attending the selection camp who did not make the team
[31]. The results indicated that athletes who made the
Paralympic team scored lower in anxiety.
In summary, the results from the current study extend
and corroborate previous findings, which suggest that
exercise is associated with lower anxiety levels in athletes with disability and particularly in those who are
engaged in more vigorous sport activity.
World Health Organization Quality of Life-BREF
Physical activity is a modifiable factor that has been
associated with quality of life in people with physical
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Figure 3.
General Health Questionnaire-28 (GHQ-28), State-Trait Anxiety Inventory (STAI), and Rosenberg Self-Esteem score difference.
Mean change was calculated as posttest–pretest. Vertical line extends from the minimum to the maximum value. ANOVA = analysis
of variance, IC = independent competitive, NIC = nonindependent competitive.

[52–54] and intellectual disabilities [55]. Accordingly, in
the current study, the three physically active groups
demonstrated a significant increase in physical quality of
life and exhibited moderate-to-large ESs in several other
quality of life domains. However, the nonactive control
group exhibited similar changes in quality of life. The
changes observed in the control group may be related to
the fact that all study groups received therapy aimed at
improving the patient’s function. As physical activity

involves bodily movement produced by the contraction
of skeletal muscles [56], all participants, including the
control group, were involved in physical activity. Therefore, the control group may also have experienced a
physical activity-associated increase in quality of life.
In all the study’s groups, physical quality of life ESs
were large. All groups also presented moderate-to-large
ESs in psychological quality of life. In contrast, in all study
groups, the ESs in environmental and social quality of life
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Table 2.
Within-group analysis. Changes from pre- to posttest in psychological parameters. Data presented as mean (standard deviation).
Variable

IC (n = 9)

Recreational (n = 14)

NIC (n = 7)

Pretest

Posttest

Control (n = 13)

Pretest

Posttest

Pretest

Posttest

Pretest

Posttest

29.11 (3.21)

28.88 (8.31)

32.57 (9.81)

31.14 (9.75)

23.86 (12.20)

29.28 (5.51)

25.69 (10.12)

Depression (0–60)

9.22 (3.11)

15.55 (24.31)

19.28 (16.49)

33.14 (32.71)

20.00 (11.06)

31.57 (35.35)

15.46 (9.76)

26.30 (37.60)

Fatigue (0–28)

2.66 (1.87)

3.88 (3.68)

11.42 (6.24)

9.00 (7.41)

8.85 (5.31)

11.07 (7.29)

9.61 (6.27)

10.00 (9.46)

POMS
Confusion (0–28)

27.30 (10.40)

Anger (0–48)

10.11 (4.93)

9.22 (6.47)

17.28 (10.37)

15.14 (9.44)

16.14 (9.82)

15.78 (9.71)

17.69 (10.30)

13.46 (10.60)

Tension (0–36)

12.55 (5.52)

10.88 (5.30)

16.00 (9.41)

11.71 (4.60)

14.42 (7.35)

13.07 (6.92)

14.23 (7.25)

12.23 (9.52)

18.15 (4.48)

24.90 (25.30)

Vigor (0–32)

23.11 (4.88)

20.44 (5.72)

23.14 (2.79)

21.85 (5.81)

18.78 (6.78)

19.64 (5.77)

Total (0–200)

140.55 (10.10)

148.00 (34.19)

173.42 (47.48)

178.28 (46.20)

163.92 (35.30)

181.14 (51.20)

Anxiety-State

23.55 (5.38)

20.55 (7.69)

27.00 (10.27)

21.28 (5.82)

30.07 (4.61)

30.07 (7.93)

25.76 (10.34)

25.25 (10.90)

Anxiety-Trait

24.44 (8.95)

26.00 (10.68)

NA

30.50 (5.01)

NA

25.38 (10.35)

NA

164.50 (37.70) 164.61 (61.70)

STAI
NA

WHOQOL-BREF
Environment
General

29.77 (3.03)

29.44 (10.01)

30.00 (4.00)

27.28 (11.57)

28.71 (4.37)

25.85 (9.85)

26.76 (5.85)

22.76 (11.40)

7.55 (1.58)

8.33 (1.41)

7.42 (1.51)

9.00 (1.00)

6.92 (1.20)

7.71 (2.89)

6.23 (1.69)

7.38 (2.66)
24.92 (5.34)*

Physical

16.11 (5.25)

28.77 (3.15)*

17.00 (6.65)

30.28 (12.60)*

12.92 (5.45)

24.50 (6.69)*

10.92 (4.57)

Psychological

16.66 (2.54)

21.44 (7.65)

16.57 (3.25)

21.28 (9.28)

15.28 (3.96)

19.64 (7.23)

11.69 (5.60)

17.30 (7.36)*

Social

12.11 (1.53)

12.11 (2.93)

12.00 (1.91)

10.85 (4.77)

9.85 (3.7)

9.07 (4.26)

9.30 (3.17)

10.92 (6.61)

Rosenberg Self-Esteem

27.77 (1.78)

26.00 (2.73)

22.42 (7.52)

26.85 (1.38)*

25.07 (1.90)

25.57 (2.24)

25.95 (2.50)

24.00 (3.10)

GHQ-28

10.88 (5.44)

8.22 (4.14)

14.42 (2.07)

11.71 (8.75)

15.07 (6.76)

11.07 (7.55)

15.30 (6.53)

14.61 (10.64)

Note: POMS level of significance was set to p < 0.007 (after Bonferroni adjustment: 0.05/7 = 0.007); STAI, GHQ-28, and Rosenberg Self-Esteem, p < 0.05; and
WHOQOL-BREF, p < 0.01 (after Bonferroni adjustment: 0.05/5 = 0.01).
*Within-group analysis significant differences between pre- and posttest.
GHQ-28 = General Health Questionnaire-28, IC = independent competitive, NA = not applicable, NIC = nonindependent competitive, POMS = Profile of Mood
States, STAI = State-Trait Anxiety Inventory, WHOQOL = World Health Organization Quality of Life.

were trivial to small. The small ESs observed in the latter
two domains of quality of life may be accounted for by the
nature of these domains’ items. The social component of
the WHOQOL-BREF consists of items pertaining to personal relationships, sexual activity, and social support. The
environmental section focuses on aspects related to factors
such as financial resources, physical environment (pollution/noise/traffic/climate), transport, home environment,
and health and social care [38]. As social and environmental domains are influenced by external environmental factors, changing physical activity patterns is not sufficient to
bring about a change in these quality of life domains.
Important change facilitators may consist of altering attitudes toward persons with disabilities and addressing economic and social barriers that limit the ability of persons
with disabilities to become full participants in community
life [57].
Rosenberg Self-Esteem
Sport has been reported to be a mediator for selfesteem enhancement among persons with disabilities

through challenging their limitations [58]. For instance,
in people who have acquired a disability, participation
in sport/physical exercise can help them come to terms
with their disability and regain self-esteem [59]. Supporting the aforementioned premise, in the current study
the control group demonstrated a negative moderate ES
(decrease in self-esteem), whereas the NIC group demonstrated a positive moderate ES (an increase in selfesteem). In contrast, participants in the IC group
presented negative large ES, indicating a decrease in
self-esteem (Table 3). The observed negative ES in selfesteem in the IC group may be attributed to the tendency
of athletes to aim for perfectionism in their performance
[60], which may be associated with negative responses
such as decreased self-esteem [61]. Therefore, in order
to better understand the observed changes in the IC
group’s self-esteem, we need to obtain additional information, such as recent performances in competitions
and the coach’s overall satisfaction with the athletes’
performance.

983
BARAK et al. Psychosocial effects of Boccia

Table 3.
Cohen effect size (d) for the mean difference (repeated measures).
Variable

IC
(n = 9)

NIC
(n = 7)

Recreational
(n = 14)

Control
(n = 13)

POMS
Confusion
0.035
0.146
0.630*
0.156
Depression
0.365
0.534*
0.441
0.394
0.347
0.047
Fatigue
0.417
0.354
Anger
0.154
0.216
0.036
0.404
0.578*
0.190
0.236
Tension
0.307
0.281
0.136
0.359
Vigor
0.501*
Total
0.295
0.103
0.391
0.001
STAI
Anxiety-State
0.451
0.686*
0.000
0.046
Anxiety-Trait
NA
NA
NA
NA
WHOQOL-BREF
Environment
0.045
0.313
0.374
0.444
General
0.516*
1.226†
0.354
0.517*
1.317†
1.894†
2.814†
Physical
2.923†
Psychological
0.837†
0.677*
0.746*
0.858†
Social
0.000
0.314
0.194
0.311
GHQ-28
0.426
0.557*
0.078
0.551*
Rosenberg Self0.768*
0.713*
0.240
0.679*
Esteem
Note: Cohen d is based on a single pooled standard deviation (Cohen d = mean
∆/standard deviationaverage from two means) and was corrected for dependence
between means using Morris and DeShon equation [50].
*
Moderate differences (Cohen d = 0.51–0.80).
†
Large differences (Cohen d 0.80).
GHQ-28 = General Health Questionnaire-28, IC = independent competitive,
NA = not applicable, NIC = nonindependent competitive, POMS = Profile of
Mood States, STAI = State-Trait Anxiety Inventory, WHOQOL = World
Health Organization Quality of Life.

The Boccia training effect described in this study
may be related to specific game requirements. More specifically, Boccia requires not only physical abilities such
as accuracy, but also strategic planning, mental toughness, comprehensive learning processes, and social
exchange. All these game requirements may provide
unique and added value to the psychosocial benefits of
participation in this activity. Within other sports for people with severe disability, only one study [12] reported
psychosocial benefits. However, this study focused on
power soccer players and looked at social gains of practicing with friends.
General Health Questionnaire-28
Research has shown that by engaging in healthful
behaviors, such as exercise, persons with disabilities can
increase overall mental well-being [62–65]. The beneficial
effect of physical activity on mental well-being is not surprising, as physical activity can promote physical health

(e.g., reduce activity limitations). In turn, physical health is
considered an important factor affecting mental well-being
[66]. Accordingly, in the current study, the three active
groups presented small-to-moderate improvements in their
mental well-being (Table 3). In contrast, the nonactive
control group presented only trivial ESs.
Limitations
The current study was subjected to several limitations. The generalizability of the results can be questioned owing to the small sample size in each study
group. In spite of the lack of power, we described considerable ESs, which may indicate that the changes observed
are not trivial. In addition, the reported ESs can be used
in future research endeavors, in order to calculate the
number of subjects required in order to avoid a type β or
type II error [67]. In addition, the measurement of the
psychosocial factors relied on generic instruments, which
might have missed issues pertaining to a participant’s
specific disability etiology. Finally, it is also important to
note that the within-group variability in this study was
relatively large. Within-group variation is caused by factors that we cannot or did not control in the study. For
instance, the age in the IC, NIC, recreational, and control
groups ranged from 25 to 62 yr, 23 to 56 yr, 36 to 59 yr,
and 34 to 66 yr, respectively. This variability in age may
account for part of the within-group variability observed.
Therefore, in future studies it may be important to control
for confounding variables such as age.

CONCLUSIONS
In conclusion, few studies have examined the influence
of physical activity on the psychosocial status of individuals with severe physical disabilities. Our results indicate
that the rehabilitation program had a general positive effect
on the psychosocial attributes of participants in the study,
regardless of their research group. The variable in which
the greatest ES change occurred in all study groups was
physical-health–related quality of life. Nevertheless, we did
find an added value of the Boccia program. The active
groups, especially the IC and NIC groups, demonstrated
more favorable changes in psychosocial factors. However,
intense training may also yield negative effects, such as an
increase in depression and confusion and a decrease in
vigor. These negative effects may be related to the fatigue
demonstrated in rigorously training participants [21].
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Therefore, coaches and administrators are encouraged to
exercise caution regarding the volume and intensity of
throwing when planning their athletes’ training. In addition
to the specific recommendations for Boccia coaches and
administrators, the specific effect of Boccia training (as
described in the “Introduction”) for participants with severe
disabilities compared to other types of sport, including
power soccer and individual sports, is encouraging. It is
recommended that future studies include follow-up periods
to study the potential reversibility of the psychosocial benefits of physical activity, when training discontinues.
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