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Increased physical activity, higher
educational attainment, and the
use of mobility aid are associated
with self-esteem in people with
physical disabilities
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!Department of Physical Education, College of Education, King Faisal University, Al-Ahsa, Saudi Arabia,
2Higher Institute of Sport and Physical Education of Kef, University of Jandouba, Jendouba, Tunisia

Background: High self-esteem can help people with disabilities overcome barriers
and improve their mental health and well-being. This study sought to examine
self-esteem levels among Saudis with physical disabilities based on socio-
economic factors. It also aimed to determine the minimum weekly duration of
physical activity performed by participants and examine its effects, along with
those of other socio-economic factors, on participants’ self-esteem.

Methods: A participant sample (N=582) consisting of Saudi individuals aged
33.7849.81years with physical disabilities (males, n=289; females, n=293) was
recruited to participate in this study. Levels of self-esteem were measured using
the Arabic version of the Rosenberg Self-Esteem Scale.

Results: Compared to women, men demonstrated significantly higher levels
of overall self-esteem, positive feelings, and negative feelings (p<0.01). The
respondents’ average levels of overall self-esteem (p<0.001), positive feelings
(p<0.01), and negative feelings (p<0.001) also varied by type of physical disability.
Wheelchair-using participants had the highest values for self-esteem and positive
feelings; cane-using participants or those who did not use mobility aids had the
lowest values. Weighted least squares regression showed that weekly physical
activity was the factor that most affected self-esteem ($=0.002), followed by
education level (=0.115), then type of mobility device used (8=-0.07).

Conclusion: Increased weekly physical activity, higher education levels, and the
use of mobility aids were the factors likely to improve the self-esteem of Saudis
with physical disabilities.

quality of life, educational level, assistive devices, multiple sclerosis, cerebral palsy,
physical activity

Introduction

A disability is a condition or function that is considered to be significantly reduced from the
usual norm for an individual or group. The term is used to refer to a person’ ability to function
and includes physical, sensory, cognitive, and mental disorders, as well as mental illness and
various types of chronic disease (Disabled World, 2022). The World Health Organization (2021)
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stated that people with disabilities face barriers, stigma, and
discrimination when accessing health and related services and
strategies. These barriers often prevent people with disabilities from
fully and effectively participating in society on an equal basis with
others (Howard et al., 2022).

Up-to-date statistics indicate that in Saudi Arabia, the overall
prevalence of disability was around 7.1%, of which 3.9% are affected
by physical disabilities. These rates are expected to increase due to the
continued increase in health risk factors such as obesity, physical
inactivity, road accidents, and chronic diseases (Zahra et al., 2022).
People with physical disabilities are sometimes stigmatized by their
families, excluded from social gatherings, and sometimes are not
authorized to receive family visits. The family perspective is based on
simple notions of disability including helplessness, lifelong
dependence, home isolation, poor quality of life, etc. (Al-Jadid, 2013).

High self-esteem (SE) can help people with disabilities overcome
these barriers, simplify their daily lives, and improve their mental
health and well-being. SE is usually defined as “the extent to which one
prizes, values, approves, or likes oneself” or “the overall affective
evaluation of one’s own worth, value, or importance” (Blascovich and
Tomalka, 1991, p. 115). The benefits of high SE fall into two categories:
increased initiative and pleasant feelings. People with high SE report
that they are more likable, more attractive, have better relationships,
and make a better impression on others than people with low
SE. Conversely, low SE is associated with anxiety, depression, suicide,
alcoholism, aggression, antisocial behaviors, and criminality (Serafin
etal., 2022).

Self-esteem in people with disabilities can be mediated and
moderated by several factors, including the occurrence of SE (Ekeland
et al., 2005), perceived stigma and social relationships (Zhang et al,
2014), socioeconomic status (Twenge and Campbell, 2002), and
support from family members or others (Stark et al., 2017). In a
literature review on gender and age differences in SE, Bleidorn et al.
(2016) reported that men generally had significantly higher levels of
SE than women. However, despite the huge gender differences in SE,
men and women often follow similar life trajectories. For both sexes,
SE is relatively high during childhood, declines during adolescence,
increases gradually throughout adulthood, and then declines in old
2013). Thus,

age (Trzesniewski et al, we propose the

following hypothesis:

H1Ia: Saudis with physical disabilities generally report lower levels
of SE and men report significantly higher levels of SE than women.

H1b: The level of SE of people with physical disabilities depends
on their age.

Relevant studies have also shown that physical activity (PA) has
many positive effects on the SE of people with disabilities as mobility
and exercise improve a person’s fitness and performance (Nemcek,
2017). However, the extant literature indicates poor adherence to the
prescription of PA among those with disabilities (Maynou et al.,
2021). Liu et al’s (2015) systematic review and meta-analysis
identified that PA-based interventions were associated with
significant improvements in overall personal achievement, self-
concept, and SE. The authors also revealed that PA-based
interventions are potentially important in mediating the effect of PA
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on SE and that such interventions produce more beneficial outcomes
in school and gymnasium settings compared to other contexts. Ahn
et al. (2021) also revealed that participation in sports activities
increases the SE of individuals with disabilities, may help them
overcome feelings of pain or sadness, and can positively influence
their acceptance of their disability. Jung et al. (2022), in a four-year
follow-up study assessing the impact of disability acceptance on SE
in adults with disabilities, reported that uncompromising people
with disabilities had reduced disability acceptance; moreover, when
self-denial was maximized, there was a pathological risk of
depression and suicide. It can also be accompanied by the social
risks of selfish behavior and aggression. Therefore, it is necessary to
care for people with disabilities to ensure that they have high SE by
healthily accepting their disability, not only individually but also
socially. Thus, we propose the following hypothesis:

H2a: A greater amount of weekly PA is associated with a higher
level of SE in participants with physical disabilities.

The literature also indicates that there is a significant and mostly
positive relationship between SE and education level (Zhao et al,
2021; Al Awaji et al., 2022). However, Vialle et al’s (2005) study on the
relationship between SE and the achievement of gifted students is at
odds with this assertion: It reported that there is no significant
difference in SE between gifted and non-gifted students. Besides, the
study found no relationship between SE and academic performance
in the gifted group. Studies have also shown that SE is strongly linked
to opportunities to make meaningful decisions (Nemcek et al., 2014;
Sandjojo etal,, 2019). A greater level of independence has been related
to increased feelings of happiness and satisfaction and a higher quality
of life (Sandjojo et al., 2019). An independent person is usually
someone who has high levels of SE and self-worth. Independence is
essential in life and plays a substantial role in what a person achieves
in school, work, and relationships. This leads to a sense of
accomplishment that will improve how they view themselves. Le
Breton (2004) argues that risky behaviors may have benefits because
they are associated with the development of autonomy and survival
without the benefit of parental protection. It can also be argued that
risky behaviors can promote autonomy in adolescence and are
believed to help in forming an identity. Thus, we propose the
following hypothesis:

H2b: Higher education level positively modulates SE among
Saudis with physical disabilities.

Assistive devices are also widely regarded as powerful tools for
increasing the independence of people with disabilities while
simultaneously allowing them to participate in PAs and all tasks of
daily living (Brown et al., 2011). By definition, assistive devices refer
to products whose primary purpose is to support the functioning and
independence of individuals with disabilities to promote their
academic, social, and physical well-being (McNicholl et al., 2021).
According to these authors, inadequate assistive device training, the
inadequacy of assistive devices, the availability of external support,
and the challenge of negotiating multiple sources of information can
impede the effective use of assistive devices and thus limit individuals’
engagement in the higher education environment. Therefore, choosing
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the right assistive device is the key to effective assistance in all of these
activities. Tamakloe and Agbenyega (2017) argued that assistive
devices if used effectively, could create a positive environment for the
independence and development of people with disabilities. Assistive
devices allow people with disabilities to overcome their weaknesses by
increasing the strength needed to reach their potential and improving
their motivation (Robitaille, 2010). Although several studies indicate
that technical assistance can improve the quality of life of people with
disabilities, much less is said about the potential of everyday technical
assistance to promote SE for these individuals (Nemcek, 2021; Howard
et al., 2022). This is a major omission, as assistive devices enable
people to be more independent and engaged in PA through a wide
range of participation, from observation to practice (Bryant and
Bryant, 2011). Referring to the studies described above, we expect the
following hypotheses:

H2c: Mobility assistance correlates with SE in people with
physical disabilities.

H2d: The type of physical disability affects SE in people with
physical disabilities.

This study sought to examine SE levels among Saudis with
physical disabilities based on socio-economic factors such as gender,
age, education level, type of physical disability, and the use of mobility
aids. It also aimed to determine the minimum weekly duration of PA
performed by participants and examine its effects, along with those of
other socio-economic factors, on participants’ SE.

Materials and methods
Participants and procedure

The Arabic version of the Rosenberg Self-Esteem Scale (RSES)
(Rosenberg, 1965) was used to examine the SE of people with physical
disabilities in Saudi Arabia. This version was previously translated
from English by ALAhmari et al. (2019), and our research group
studied its validity and reliability in a group of volunteer participants
with disabilities (N =30). The construct validity was assessed using
exploratory factor analysis and principal component analysis, while
the reliability was assessed by Cronbach’s alpha. An electronic copy
was then distributed through emails sent to representatives of the
Association of Motor Disabled for Adult Mobility, located in the city
of Riyadh, which caters to all Saudi people with physical disabilities.
Some participants were also invited to participate in our study. Each
email contained a Google Form link that led to a page with details
about the study’s objectives and instructions for participants. All
participants voluntarily participated in the study, and informed
consent was obtained by asking participants to click on the
questionnaire to begin. Participants were informed that the
questionnaire would take approximately 10min to complete.
The results were then uploaded (N =645) and checked for accuracy,
and incomplete or disputed questionnaires were discarded (1 =63). In
total, the results from 582 participants (289 males and 293 females)
aged 18-59years were stored and analyzed. Ethical approval was
granted by the Research Ethics Board of King Faisal University,
Saudi Arabia (KFU-REC-2021-DEC-EA000307).

Frontiers in Psychology

10.3389/fpsyg.2023.1072709

Reliability and validity of the Arabic version of the
Rosenberg self-esteem scale

The analysis revealed two factors in the Arabic version of the
RSES: (1) Factor 1, which included Items 1, 3, 4, 7, and 10, labeled as
positive feelings, and (2) Factor 2, which included Items 2, 5, 6, and 9,
labeled as negative feelings. The eighth item was removed because its
load factor was <0.30, whereas the remaining nine items achieved an
acceptable item-to-total correlation. The positive factor alone
explained 27.70% of the total variance; however, combined with the
second factor, it indicated a cumulative eigenvalue of approximately
53.5% of the total variance, indicating good validity of the scale.
Cronbach’s alpha was then calculated separately for the two factors
and combined. The respective values were 0.79, 0.77, and 0.83, which
indicated good reliability of the Arabic version of the RSES. Therefore,
the validity and traceability were met, and the Arabic RSES was a
reliable and valid measure of the SE of people with physical disabilities.

Measures

Sociodemographic factors and weekly physical
activity

The demographic form was used to collect data on age, gender,
educational level, type of physical disability, type of physical assistive
device used, PA participation in units/week, and daily PA duration in
minutes/unit. The last two items were measured on a 4-point Likert
scale based on responses to two questions indicating whether or not
the participant engaged in physical activity/exercise. The first question
asked about the number of days per week, while the second question
asked about the duration of PA in minutes per session. The responses
were used to calculate the minimum weekly PA time in minutes by
multiplying the lowest reported number of sessions performed per
week by the lowest reported time in minutes per session (Strath et al.,
2013). The scoring method used distinguished 4 levels of weekly
physical practice by adding four times the product of the range
divided by four to zero (<50 min/week, from 50 to <100 min/week,
from 100 to <150 min/week, and > 150 min/week). The Cronbach’s
alpha value of this study was 0.661 indicating an acceptable level of
reliability (Taber, 2018).

Assessment of the level of self-esteem

The Arabic version of the RSES whose validity and reliability have
been previously verified was used. RSES is a 10-point scale that
measures overall SE by measuring positive and negative feelings about
oneself. The scale is meant to be uni-dimensional and all questions are
answered on a 4-point Likert-type scale ranging from “strongly agree”
(4 points) to “strongly disagree” (1 point) for items 1, 3, 4, 7, and 10
and vice versa (4 points for “strongly disagree” and 1 point for
“strongly agree”) for items 2, 5, 6, 8, and 9. The RSES results have been
interpreted differently in previous studies (Ryszewska-Labedzka et al,,
2022). In our study, we used the following scoring: the sum of all
answers divided by 10 is taken as the participant’s score differentiated
into 4 levels by adding four times the product of the range divided by
four to one: scores of 1.0-1.75 indicate low SE; scores of 1.76-2.50
indicate moderate SE; scores of 2.51-3.25 indicate high SE; and scores
of 3.26-4.0 indicate very high SE. The 10 statements of the
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questionnaire are as follows: (1) In general, I am satisfied with myself;
(2) Sometimes I think I'm no good at all; (3) I feel that I have several
good qualities; (4) I can do things as well as most people; (5) I feel that
I do not have much to be proud of; (6) I feel useless sometimes; (7)
I feel like a person of value, and that I am at least on an equal footing
with others; (8) I wish I had more respect for myself; (9) In general,
I tend to feel like a failure; and (10) I have a positive attitude
toward myself.

Statistical analysis

The first objective of the research was addressed by calculating
the mean and standard deviation of the components of the RSES
based on socioeconomic factors. The normality of the data
distribution was tested using the Kolmogorov-Smirnov test, which
found nonnormal distributions for all dependent variables. Data
were compared using the Mann-Whitney nonparametric U test and
the Kruskal-Wallis test. The second objective of the research was
analyzed using weighted least squares (WLS) regression to deal with
inefficiency-based problems due to biased estimates and standard
errors resulting from unequal variance observed (violation of
homoscedasticity; Akari and Giindogdu, 2013). The linear regression
assumptions were examined by examining the scatterplots of the
matrix, the normality of the residuals, the relationship between all
the independent variables, and the variance inflation factor values.
These were obtained by regression analysis with the SE score as the
dependent variable. The residuals were normally distributed
according to the results of the Kolmogorov-Smirnov test, and the
highest variance inflation factor value was 1.266; therefore,
multicollinearity was ruled out. Finally, the independent variables
were not strongly correlated with each other; therefore, the linearity
of the data was checked. Statistical analysis was performed with SPSS
26 (IBM, United States) using a significance level of p <0.05.

Results
Demographic data

A total of 582 Saudi participants with physical disabilities
completed the RSES questionnaire, and their data were stored and
analyzed. There were 289 men (49.66%) and 293 women (50.34%)
between the ages of 18 and 59 (33.78 £9.81years), including 276
participants (47.42%) aged 18-31, 208 participants (35.74%) aged
32-45, and 98 participants (16.84%) aged 46-59. A total of 133 of the
participants (22.85%) did not use mobility aids; however, 449
participants (77.15%) used mobility assistive devices, including 335
who used wheelchairs, 55 who used crutches, and 38 who used canes.
Most of the participants (71.65%) reported having a secondary school
diploma (36.08%) or university-level degree and above (35.57%),
while the remainder had a primary (14.09%) or intermediate (14.26%)
degree. Approximately 46% of the respondents also reported having
types of physical disabilities other than those listed in the questionnaire
(Others); however, polio was the most prevalent disability across the
study population (23.02%), followed by cerebral palsy, spinal diseases,
progressive muscular dystrophy, and multiple sclerosis, with
prevalence values of 9.8, 9.28, 8.93, and 3.44%, respectively.
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Self-esteem levels among participants with
physical disabilities

Table 1 illustrates the SE levels of participants with disabilities
stratified by the category of each independent variable. The results
showed that the participants reported moderate overall SE
(2.997 £0.516) levels, with moderately high positive feelings and low
negative feelings. The participants’ average SE levels on the positive
feelings factor was 3.22+0.57, while the mean SE level related to the
negative feelings factor was 3.01+£0.72. Compared to female
participants, male participants reported significantly higher levels of
overall SE, positive feelings, and negative feelings (p <0.01 for all).
Regarding the participants’ levels of education, the data showed that
those who reported the lowest level of education (primary school) also
reported the lowest levels of SE, positive feelings, and negative feelings
(p <0.01 for the intermediate level; p <0.001 for the rest). No
significant difference was found among the other groups stratified by
level of education. The respondents’ average levels of overall SE
(p <0.001), positive feelings (p <0.01), and negative feelings (p <0.001)
also varied by type of physical disability. The lowest values were
observed in participants with multiple sclerosis and, to a lesser extent,
in those with cerebral palsy; however, the highest values were noted
in participants with poliomyelitis (Table 1). Importantly, significant
differences (p <0.001) were observed when comparing the positive
feelings factor and the total scale among participants stratified by the
type of mobility aid used. Participants using wheelchairs had the
highest values of SE and positive feelings, while those using canes or
those who did not use mobility aids had the lowest values. The levels
of negative feelings did not differ significantly among groups stratified
by the type of mobility assistive device used.

Physical activity levels according to
sociodemographic variables

Figure 1 shows the total PA level and its subdomains. The level of
PA in men was statistically higher than that in women (Kruskal-
Wallis test, p <0.001). A significantly shorter PA duration was also
observed in the group of participants with a primary education level
compared to the other three groups stratified by level of education
(p <0.001). No significant differences were noted between groups
stratified by age category or by type of disability (Figure 1). However,
multiple comparisons showed that participants using crutches as
physical assistive devices were significantly more active than those
using wheelchairs (p <0.01) and those who did not use mobility aids
(p <0.001).

Self-esteem at different levels of physical
activity

According to the World Health Organization’s (2020) PA
recommendations for adults with disabilities, only 13.23% of the
surveyed population achieved the required weekly amount of PA
(150-300 min/week; Figure 2). However, 74.91% of the participants
reported practicing PA for less than 50 min/week, 8.25% reported
practicing PA for 50 to <100 min/week, and 3.61% reported practicing
PA for 100 to <150 min/week. The data also showed that participants
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TABLE 1 Exploring the overall self-esteem and positive and negative feelings scores for independent variables (N=582).

Positive Negative feelings Self-esteem
feelings score score
score
Age (years) KW
1 18-31 276 3.25(0.58) 3.819 NS 2.96 (0.77) 3.577 NS 2.98 (0.55) 1.915 NS
2 32-45 208 3.15(0.57) 3.04 (0.66) 2.98 (0.48)
3 46-59 98 3.24 (0.54) 3.11 (0.66) 3.06 (0.49)
Gender ™
Male 289 3.28 (0.57) —2.615 0.009 3.11 (0.76) —3.778 0.001 3.06 (0.51) —3.097 | 0.002
Female 293 3.15(0.57) 2.92 (0.66) 2.94(0.51)
Educational level*"
1 Primary 82 2.96 (0.59) 19.939 0.001 2.72 (0.63) 8,711,066 21.168 0.001 2.76 23.055 0.001
&, 17T 008 (0.50) &, 11, M0
2 Intermediate 83 3.21(0.44) 3.00 (0.56) 2.97 (0.36)
3 Secondary 210 3.22(0.63) 3.08 (0.79) 3.02 (0.56)
4 University level and 207 3.30(0.52) 3.07 (0.70) 3.08 (0.50)
above
Type of physical disability*"
1 Cerebral palsy 57 3.05 17.584 0.004 2.78 (0.69) &&,4 4.9 40.801 0.001 2.78 35.527 0.001
(0.63)04.9 (0.56) 84,4 44,99
2 Spinal disease 54 3.21(0.57) 3.13(0.58) 3.09 (0.50)
3 Progressive muscular 52 3.10 (0.60) 2.84(0.73) 2.89 (0.49) &, ¢ ¢
dystrophy
4 Sclerosis multiplex 20 2.87 (0.55) 2.51 (0.39) b, 7,66 4,99 2.65
899 (0.31)8&. 404,99
5 Poliomyelitis 134 | 3.32(0.49) 3.25 (0.68)111,9¢ 3.13 (0.45)9
i)
6 Others 265 3.24 (0.58) 2.99 (0.74) 3.00 (0.53)
Mobility assistive device®"
1 With Wheelchair 356 3.23(0.58) 1.983 NS 3.13 (0.65)1T,066 24.014 0.001 3.05 (0.52) 11,046 17.769 0.001
2 Crutches 55 3.19 (0.50) 3.01 (0.83)& 2.99 (0.55)
3 Cane 38 3.15(0.62) 2.74 (0.76) 2.86 (0.43)
4 Without 133 3.18 (0.56) 2.80 (0.77) 2.89 (0.51)
(independent)

MWThe Mann-Whitney U Test was used; <" The Kruskal-Wallis Test was used. Z/H, Z score or H-Value. % <0.05, #& <0.01, & <0.001 differs from subgroup 2; +<0.05, +1<0.01, +1+<0.001
differs from subgroup 3; #<0.05, ##<0.01, #éa <0.001 differs from subgroup 4; 4 <0.05, ¢4 <0.01, 44 <0.001 differs from subgroup 5; §<0.05, €9 <0.01, §4¢ <0.001 differs from

subgroup 6.

who were physically active for less than 50 min/week had the lowest
levels of SE and positive and negative feelings. No significant
differences were observed among the other groups (Figures 3A-C).

Predictors of self-esteem

Weighted least squares regression showed that a significant
regression pattern was identified among participants with physical
disabilities, with r-squared values of 0.138 for positive feelings,
0.143 for negative feelings, and 0.161 for overall SE (Table 2).
Therefore, the regression analysis results indicated that the
independent variables accounted for 13.8, 14.3, and 16.1% of the
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variation in the SE levels of the participants for the positive
feelings factor, negative feelings factor, and the total scale,
respectively. Variance inflation factor values varied between 1.041
and 1.33 for all predictors, indicating a lack of collinearity in the
results and therefore sufficient statistical significance. Of note,
age, gender, and disability type were not labeled as potential
covariates and were considered regressors of overall SE, positive
feelings, and negative feelings. This is due to the lack of correlation
(or weak correlation) observed between these variables and the
dependent variables, and the negligible effects of these parameters
on the regression results. Indeed, the WLS was calculated four
consecutive times for each dependent variable and each time
gender, age, or disability type was subtracted with no noticeable
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Mobility Assistive Devices

Weekly physical activity levels according to sociodemographic variables in Saudi participants with physical disabilities (N=582). PA, physical activity.
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change in the association of the other regressors with the
dependent variables (Supplementary Material).

Table 2 shows the extent, direction, and strength of the
relationships between individual predictors and levels of overall SE,
positive feelings, and negative feelings in the overall sample. Note that
the scores for the items related to negative feelings were reversed
during data processing. Weekly PA, as the first predictor of positive
beta scores, suggested that participants with physical disabilities could
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increase their levels of SE and its two related subdomains (positive
feelings factor and negative feelings factor) by increasing their amount
of weekly PA. The f values were 0.002 for all groups. Educational level
(f =0.115; p <0.001), as the second predictor that achieved positive
beta scores, suggested that participants with higher levels of education
had higher levels for SE and its subdomains. The type of physical
disability was the third factor that positively impacted SE and the
magnitude of positive and negative feelings, suggesting that
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participants with polio had the highest SE, while those with sclerosis
multiplex and cerebral palsy had the lowest. The values of f were
0.029, 0.033, and 0.029, respectively. The type of mobility aid used also
had an impact on SE but returned only negative feelings. The f§ scores
were —0.07 and —0.153, respectively, indicating that participants who
used wheelchairs had the highest levels of SE and negative feelings;
however, those who used canes or did not use mobility aids had the
lowest scores.

Discussion

The purpose of this study was to examine the levels of SE among
Saudis with physical disabilities and, at the same time, to select and
highlight the factors that most enhance positive feelings and overall
SE and reduce negative feelings. The results showed that Saudis with
physical disabilities reported moderate overall SE, with significant
inferiority among women compared to men and among participants
with primary education compared to those with higher levels of
education. There was no effect of age on the participants’ SE. Extensive
research has identified that gender and age have clear effects on the
level of SE (Bleidorn et al., 2016). Regardless of cohort, sample, or
measure, men tend to have higher SE than women, and regardless of
gender, all individuals show an increase in SE from late adolescence
to middle adulthood before it narrows in old age. The reported effect
size is almost the same at all life stages, varying from low to moderate,
except in adolescence where it tends to increase slightly. These two
effects are now considered the most established findings in the SE
literature (Trzesniewski et al., 2013; Orth and Robins, 2014). These
studies also suggest that gender differences are determined, at least in
part, by universal mechanisms that reflect both universal sociocultural
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factors and genetic biological processes that transcend culture and
context (Gao et al., 2020; Liu, 2022). Moderate global SE, which was
slightly higher than that in our study [2.997 (0.516) vs. 3.14 (0.56)],
was also reported in 292 Saudi people with disabilities, with a clear
male superiority over females. Narimani and Mousazadeh (2010) also
reported lower SE scores in people with physical disabilities than in
those without disabilities and in men than in women. Heydari et al.
(2009), examining SE levels between students with and without
disabilities, found that SE and life satisfaction were lower in people
with physical disabilities than in those without physical disabilities.
Nemcek (2016) also confirmed lower SE in a group of sedentary
people with disabilities compared to a comparable group of healthy
people. However, contrary to our results, this author surveyed people
with different types of disabilities and found no significant gender
differences in SE scores, but the mean scores showed higher SE in
females than in males (Nemcek, 2013).

The lower levels of SE in people with disabilities can be explained
by noting that body limb defects and injuries are important
determining factors in the structure of human personality, so scientists
know that self-depreciation is a consequence of personality defects
and disorders. Therefore, based on Adler’s psychological principles,
any factor that robs a person of their pride and SE can be a major
factor causing senseless emotions. Such a factor can turn a person into
a mentally ill and insane person. These results show that SE is lower
in people with disabilities (Narimani and Mousazadeh, 2010).
Regarding gender differences, Twenge and Campbell (2002) suggested
that one reason for the differences between men and women is that
women’s participation in forced labor has increased significantly over
time. While women have increasingly pursued professional careers in
recent decades, the changes for men during this time have been more
subtle. Men’s participation in the labor force has not changed, so they
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FIGURE 3
Levels of overall self-esteem (A) and positive (B) and negative (C) feelings according to the weekly physical activity level in Saudi participants with
physical disabilities (N=582). *<0.05, **<0.01, ***<0.001 differs from subgroup 1.

no longer dominate occupations as they used to. In addition, men  roles have increased the psychological centrality of socioeconomic
have given up the role of breadwinner, as fewer and fewer men are  status to women’s SE and decreased it for men’s SE. It is important to
solely responsible for supporting their families. These shifts in gender ~ note that only beginning in 2017 were Saudi women allowed to drive
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TABLE 2 Weighted least squares regression models for the effect of sociodemographic factors and weekly physical activity on the levels of overall self-
esteem and positive and negative feelings among Saudi participants with physical disabilities (N=582).

Unstandardized

95.0% Cl for g

coefficients
p Std. error Lower Upper
bound bound

Overall self- (Constant) 2.498 0.144 0.161 17.328 0.001 2.215 2.781

esteem Gender 0.011 0.045 0.256 NS —0.076 0.099 1.306
Age (years) 0.002 0.002 0.978 NS —0.002 0.006 1.159
Type of physical 0.029 0.012 2.469 0.014 0.006 0.052 1.041
disability
Educational level 0.115 0.019 5.908 0.001 0.077 0.153 1.096
Mobility assistive —0.07 0.016 —4.39 0.001 —0.101 —0.038 L111
device
Weekly Physical 0.002 0.000 6.162 0.001 0.001 0.002 1213
Activity

Positive (Constant) 2.883 0.163 0.138 17.671 0.001 2.563 3.204

feelings Gender —0.015 0.051 ~0.306 NS ~0.115 0.084 133
Age (years) —0.003 0.002 —-1.232 NS —0.008 0.002 1.141
Type of physical 0.029 0.013 2.196 0.028 0.003 0.055 1.052
disability
Educational level 0.101 0.023 4.429 0.001 0.056 0.146 1.089
Mobility assistive —0.034 0.018 —1.889 NS —0.07 0.001 1122
device
Weekly physical 0.002 0.000 6.493 0.001 0.001 0.002 1.245
activity

Negative (Constant) 2.442 0.196 0.143 12.455 0.001 2.057 2.827

feelings Gender 0.060 0.062 0.967 NS —0.061 0.181 1.289
Age (years) 0.004 0.003 1.47 NS —0.001 0.01 1.15
Type of physical 0.033 0.015 2.124 0.034 0.002 0.063 1.049
disability
Educational level 0.133 0.026 5.167 0.001 0.082 0.183 1.107
Mobility assistive —0.153 0.024 —6.517 0.001 0.2 —0.107 1.094
device
Weekly physical 0.002 0.000 4.753 0.001 0.001 0.003 1.235
activity

Age, gender, and disability type were considered as regressors. NS, not significant; VIF, variance inflation factor.

vehicles and access government services such as education and health
care without requiring the consent of a male guardian. This may partly
explain the lower SE of Saudi women compared to men, but this is
likely to change in the future.

The Social Model of Disability (Oliver, 1983) suggests that to
improve the quality of life of people with disabilities, we must first
change societal attitudes (Hughes and Paterson, 2006). This includes
removing stigma and reducing social inequalities while empowering
people with disabilities. In this sense, PA was considered an
important factor that can improve SE in people with disabilities,
although research shows that the participation rates of people with
physical disabilities remain lower than those of older comparison
groups without disabilities. Hollis et al. (2020) found that less than
half (45.2%) of US adults with motor disabilities engaged in aerobic
PA, and 39.5% met one or both PA guidelines. The same data
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collected from Americans in 1997 revealed that compared to 16%
of people without disabilities, only 12% of people with disabilities
engaged in moderate PA for at least 30 min a day, 5days a week. If
only leisure-time PA was considered, the difference between people
with and without disabilities was even greater: 56 and 36%,
respectively, engaged in no leisure-time PA (U.S. Department of
Health and Human Services, 2000). Alfermann and Stoll (2000)
reported a significant association between PA and higher levels of
SE in healthy middle-aged adults. In a longitudinal cohort study
among kindergarten to fourth-grade females, Noordstar et al.
(2016) found that changes in global SE were significantly associated
with perceived athletic proficiency and moderate-to-vigorous
PA. Recently, Romero et al. (2022) reported on the positive effects
of endurance and strength exercises on SE in male college students.
There was a statistically significant relationship between exercise
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frequency and SE, while the relationship between exercise type and
SE was not significant.

Nevertheless, the association between PA and SE in people with
physical disabilities remains unclear (Jalayondeja et al, 2016).
Crawford et al. (2008) found that high fitness levels in people with
physical disabilities affect the likelihood of returning to as-normal-as-
possible community life. These authors also noted that highly active
people with physical disabilities participated more in recreational and
social activities than inactive non-disabled people. In contrast,
Gutierrez et al. (2007) examined the association between subjective
quality of life, PA, and community involvement among 80 paraplegic
subjects with shoulder pain, and found a weak correlation between
PA, quality of life, and community involvement. Also, Jalayondeja
etal. (2016) revealed that while PA did not significantly explain the
quality of life, 34.7% of the quality of life was explained by SE. These
authors also found that those with disabilities who reported good
quality of life engaged in high-intensity PA compared to those who
reported a fair to poor quality of life.

Importantly, the results of the present study showed that among
Saudi Arabians with physical disabilities, there was a positive
association between participation in PA and SE. Our results showed
that at least 40 min/week of PA resulted in significant improvements
in the levels of positive feelings and overall SE and, to a lesser extent,
in the level of negative feelings. Moreover, and in accordance with the
practical recommendations required by different health organizations,
a minimum of 150 min/week of PA provides more benefits for SE and
its components. Participation in PA appears to be a critical predictor
of SE. In other words, people with physical disabilities who are
physically active tend to report higher levels of SE than those who are
inactive. This finding largely supports the work of other studies on
different types of disabilities reaching a consensus that exercise can
effectively improve the SE of people with disabilities (Yan et al., 2019;
Shang et al., 2021). Nemcek et al. (2014) found that the differences
between active and sedentary people with disabilities show that those
who preferred active lifestyles and played sports (elite and all levels of
sports) were happier with their lives than those who did not exercise.
Therefore, it has been recognized that to promote these benefits for
people with disabilities, work must be directed toward increasing
opportunities for their participation in PA and sports (Groff et al.,
2009). This is particularly important given the societal shift from
segregation to inclusion for people with physical disabilities and can
therefore be further facilitated through PA and sports. It is believed
that people with disabilities can also benefit from physically active
lifestyles. People’s health states and secondary health problems can
lead to problems in everyday life (disability). Such functional problems
and, in particular, mobility problems can be positively influenced by
a physically active lifestyle and thus reduce disabilities. In addition,
secondary health and functioning problems in people with disabilities
that could be prevented or reduced by a physically active lifestyle
include the risk of coronary artery disease, type 2 diabetes mellitus,
osteoporosis, osteoarthritis, colon cancer, high blood pressure,
decreased balance, decreased health-related fitness, spasticity, weight
problems including obesity, depression, urinary tract infections,
decreased SE, impaired ability to have normal social interactions and
increased dependence on others. This shows that a physically active
lifestyle is probably even more important for the health and well-being
of people with disabilities than for the general population (van der
Ploeg and Bull, 2020). In contrast, other studies have shown much
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smaller and even non-significant associations between PA and SE
among people with disabilities. According to Bondar et al. (2020),
these inconsistent findings likely reflect the methodological differences
between the studies mainly in terms of the conceptual measures of SE
and the prescribed activity types, intensities, and durations of PA.

The literature also supports our claim that SE is associated with
the level of education. Bano et al. (2015) compared the levels of SE in
students with and without disabilities and found that both groups of
participants had high levels of SE. The result also showed that
disability and gender did not significantly affect the students’ levels of
SE. The study concluded that education plays an important role in
improving students’ SE and eliminating gender-related stigma. The
study also concluded that the provision of education can lead students
with disabilities to recognize, accept and use their skills. This will also
increase their value in their ranking (Bano et al., 2015). Previous
studies have also shown that higher levels of education lead to a better
quality of life, especially regarding psychology and the environment
(Jani et al,, 2020). Naturally, a higher education level is likely to help
people with disabilities understand their rights, gain a higher level of
respect, find better jobs, and improve their interpersonal relationships
(Singal et al., 2015). In general, education improves SE and well-being
by providing access to non-alienated economic and labor resources;
this increases feelings of control over life, as well as access to stable
social relationships such as marriage, which increases social support
(Addabbo et al,, 2016). In contrast, Jalayondeja et al’s (2016) study of
the associations between quality of life, education, PA, and SE found
that quality of life was explained by SE and daily life, but was not
significantly related to education level. The differences may
be explained by the fact that all the participants were in vocational
education and training at school. The authors also reported that all
respondents who reported having a good quality of life claimed that
they were satisfied with education and training that matched their
skills and interests for their future careers.

The type of physical disability and the assistive device used can
also affect SE scores. The lowest SE among our participants was found
in patients with multiple sclerosis or cerebral palsy, while the highest
was found in participants with polio. Participants who used
wheelchairs also had higher SE and positive feelings than those who
used other assistive devices. According to Miyahara and Piek (2011),
people with physical disabilities may be concerned about their
functional disabilities, body structure, and appearance, which may
not conform to sociocultural norms. Therefore, a physical disability
is considered an obstacle to development. The inconsistency of the
impact of physical disabilities on people with disabilities could
be explained by the multidimensional interactive model of self-
concept, which takes multiple dimensions of the self and the socio-
cultural impact on the individual into account. From this perspective,
self-perceptions in several domains could be interpreted as reflecting,
or at least being influenced by, the sociocultural values in each
dimension. Jung et al. (2022) found that low disability acceptance
contributed to low SE. On the Disability Acceptance Scale, adults who
were struggling with their disability were more likely to have low
SE. This may be because hiding the limitations of their disability
made them more aware of their alienation. To overcome their sense
of inferiority, they refused to accept their disability by distorting
reality or fooling themselves, resulting in low SE. The greater the
distortion process, the greater the disability and the greater the
resulting integration difficulties. Disability paradox theory refers to
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people who are satisfied with themselves, can achieve their life goals,
and enjoy a high quality of life despite or because of a disability.
People who respond better to their disability have higher levels of SE,
social participation, and quality of life (Brown et al., 2011). In other
words, whether people with disabilities can hide their disability
affects their disability acceptance and SE. Therefore, the acceptance
of a disability requires that people avoid devaluing a person because
of their disability, hiding the disability out of shame, and
overestimating the disability. It is about recognizing the discomfort
caused by the disability and trying to find and accept the reality and
limitations that it brings (Jung et al., 2022).

The results of this study should be interpreted with some
limitations in mind. First, although the research team made several
efforts to minimize bias by making the Arabic version of the RSES
clear and readable for all people, the team was unable to exclude
responses or recall biases that may have affected the results. Second,
regarding the different types of physical disabilities assessed, five types
were identified (cerebral palsy, spinal diseases, progressive muscular
dystrophy, multiple sclerosis, and poliomyelitis), while the rest were
grouped under the heading “Other;” in which almost half of the
participants were included. It is necessary to examine the impact of
other specific disability types on SE. Focusing on other disability types
may show implications beyond those found in our study for the types
of disabilities already identified. Finally, the questionnaire was used as
an indirect method to assess PA participation and duration, which
does not exclude the possibility of recall bias and social desirability
results. In addition, it was difficult to distinguish among the PA
patterns the participants engaged in (aerobics, muscular strengthening,
or a combination of aerobics and strengthening). Using direct
measurement methods such as pedometers or motion sensors can
provide much greater accuracy, mainly depending on the type and
intensity of the PA performed (Hollis et al., 2020).

Conclusion

The data showed that the participants reported moderate levels
of overall SE. Compared to women, men demonstrated significantly
higher levels of overall SE, positive feelings, and negative feelings.
Participants with the lowest level of education (i.e., primary school)
also reported the lowest levels of SE, positive feelings, and negative
feelings. The respondents’ average levels of overall SE, positive
feelings and negative feelings also varied depending on the type of
physical disability and the type of mobility device used. WLS
regression analysis noted that the factors influencing positive feelings
included weekly PA, the level of education, and the type of physical
disability; factors influencing negative feelings included weekly PA,
the type of mobility assistance device, the level of education, and the
type of physical disability; and factors influencing overall SE included
weekly PA, the level of education, the type of mobility aid used, and
the type of physical disability. More attention should be also given to
participants with multiple sclerosis and cerebral palsy, and
appropriate tools should be provided to all participants who
need them.

The results of the present study may provide useful guidelines for
the Saudi Arabian Ministry of Sport and other related organizations
and associations for people with physical disabilities in terms of
raising awareness of the importance of weekly PA for people
with disabilities.
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