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Abstract

Introduction: Poor mental health is a common secondary health condition for adults with disabilities. The mental
health benefits of moderate-to-vigorous intensity physical activity (MVPA) are well-documented. Few studies have em-
pirically tested the relationship between MVPA and mental health among persons with disabilities. Additionally, theore-
tically-informed factors that may mediate the relationship are not commonly tested among persons with disabilities. The
primary aim of this study was to examine the cross-sectional relationship between MVPA and mental health in adults with
disabilities. A secondary aim was to explore the indirect effects of the three psychological needs (autonomy, competence,
relatedness) on the MVPA-mental health relationship.

Material and methods: Participants (n = 100; mean age = 36.61; 54% women; 84% physical disability) completed an
online questionnaire to assess MVPA, mental health, autonomy, competence, and relatedness. The associations between
MVPA, psychological needs, and mental health were explored descriptively and in a multiple mediation regression model.

Results: The bivariate association between MVPA and mental health was significant (», = 0.34, p = 0.01), as were
the associations between the three psychological needs and MVPA (7, = 0.24-0.43) and mental health (7, = 0.61-0.82).
MVPA had a significant indirect effect on mental health through autonomy (f = 0.05, 95% CI = 0.00-0.12), competence
(B=10.16, 95% CI = 0.08-0.25) and relatedness (f = 0.08, 95% CI = 0.02-0.17).

Conclusions: The results of this study add to limited research documenting the relationship between MVPA and
mental health in adults with disabilities by highlighting the potential benefits of autonomy, competence, and relatedness.
Future prospective research is needed to investigate the mediating effects of autonomy, competence and relatedness on
the relationship between MVPA and mental health in adults with disabilities.

Keywords: autonomy, competence, disability, relatedness, well-being

Introduction experiencing poor mental health [4,5]. For example, de-
pression prevalence as high as 22.2% has been reported

Approximately 1 billion (15%) people among the  in adults with spinal cord injury [6]. As per the dual
global adult population are living with a disability = continuum model, mental health ranges from high (flo-
[1-3]. Persons living with disabilities remain at risk of  wurishing) to low (languishing) levels of well-being [7].
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High levels of well-being represent flourishing, which
is an index of positive mental health marked by an in-
dividual’s ability to function optimally [8]. Ill-being, on
the other hand, is indicative of languishing, which is
often referred to as poor mental health [9]. Given the
long-term health risks and mental health challenges
associated with experiencing languishing, efforts have
been focused on how to alleviate languishing and foster
flourishing.

One strategy for enhancing mental well-being is par-
ticipation in physical activity (PA). Internationally, the
World Health Organization has PA guidelines for adults
with and without disabilities. Recognizing the range
of capabilities depending on impairment type, and the
many unique barriers that adults with disabilities may
experience when navigating their PA participation, se-
veral disability-specific PA guidelines have also been
developed (e.g., for spinal cord injury [10], multiple
sclerosis [11], cerebral palsy [12], Parkinson’s disease
[13], and arthritis [14]) based on extensive analyses of
the available scientific evidence, in collaboration with
disability-specific experts and community partners.
Within these disability-specific guidelines, MVPA has
been deemed most effective for improvements in health
and cardiorespiratory fitness [10—14]. An overarching
gap acknowledged within the body of research on PA
guidelines (disability- and non-disability-specific) is
the limited evidence on the relationship between MVPA
and mental health for persons with disabilities.

Lubans et al. [15] proposed a conceptual framework
for identifying three possible mechanisms of the rela-
tionship between MVPA and mental health, specifical-
ly cognitive function, well-being, and ill-being. These
mechanisms are grouped into psychosocial (e.g., op-
portunities for increased independence, mastery, and
social connectedness), behavioural (e.g., sleep volume
and quality, coping and self-regulation skills), and neu-
robiological (e.g., grey matter volume and activation,
neurotrophin gene and protein expression). Within the
conceptual framework put forward by Lubans et al.
[15], the psychosocial mechanisms mediate the rela-
tionship between PA and well-being, and as such, the
psychosocial mechanisms are the focus of this study.
The psychosocial mechanism aligns with the three ba-
sic psychological needs of self-determination theory
(SDT [15,16]), where autonomy, competence, and re-
latedness form the foundation of self-motivation and,
consequently, behaviour [16]. Autonomy is defined by
feelings of agency and behaving with volition, authori-
zation, readiness, and choice [17]. Competence is cha-
racterized by the drive to control the outcome of situ-
ations and the surrounding environment to experience
mastery [16]. Relatedness is defined by the desire to fe-
el connected, and the will to interrelate with others [16],

and is, therefore, associated with feelings of belonging
[18,19]. Specific to PA, all three basic psychological ne-
eds have been associated with mental health outcomes
in adults with [20-23], and without [15,24] disabilities.
Participating in PA may provide people with increased
opportunities to satisfy their need for autonomy, com-
petence, and relatedness, and thus, may be associated
with improved well-being [25].

In line with previous research on the bi-directio-
nal positive relationship between MVPA and mental
health in adults without disabilities [26], a positive re-
lationship between MVPA and mental health was hy-
pothesized. Consistent with previous evidence on PA
and the three basic psychological needs [25], positive
relationships between MVPA and both autonomy and
competence were hypothesized. While a relationship
between MVPA and relatedness was hypothesized, it
was suspected that this relationship would be weaker
than those with autonomy and competence [25]. Posi-
tive relationships were also hypothesized between all
three basic psychological needs and mental health [27].
Guided by Lubans et al. [15], it was also hypothesized
that all three basic psychological needs would have in-
direct effects on the relationship between MVPA and
mental health.

Guided by the conceptual model of Lubans et al.
[15] and using a cross-sectional design, this study
aimed to address the gap in theory-driven, mechanistic
PA-mental health research in adults with disabilities by
exploring, as its primary aim, (a) the relationship be-
tween MVPA and mental health, and as its secondary
aim, (b) the potential mediating effects of the three ba-
sic psychological needs on the MVPA-mental health
relationship.

Materials and methods

Participants

Institutional research ethics board approval was
granted in July 2019 in accordance with the Declara-
tion of Helsinki Protocol, Ethics Committee approval
number 37857. Individuals were eligible if they met the
following inclusion criteria: I) being between the ages
of 18 and 64 (i.e., ages of adulthood; [28]), II) self-i-
dentifying as having a chronic congenital or acquired (>
12 months post-diagnosis) disability that is not mental
health-related, and III) being capable of understanding
and reading or speaking English. Exclusion criteria
consisted of: I) being younger than 18 or older than 64
years of age, II) having no self-disclosed chronic disa-
bility diagnosis, III) having a primary disability diagno-
sis that is mental health-related (e.g., major depressive
disorder), 1V) being incapable of understanding and
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reading or speaking English, V) having a cognitive and/
or memory impairment, and VI) requiring a caregiver
to complete the questionnaire on their behalf.

A power analysis to determine a sufficient sample
size to test the bivariate relationship between MVPA
and mental health was conducted a priori in G*Power
[29], with an alpha of 0.05, a power of 0.80, and ba-
sed on a moderate size relationship (» = 0.30). Based
on these assumptions, the projected sample size was 84
participants. Purposeful sampling methods were initial-
ly used to recruit participants (n = 27) through targeted
emails sent to specific Canadian community organiza-
tions specializing in programming and services (e.g.,
PA, healthy living) for adults with disabilities (e.g.,
Special Olympics Ontario, SCI Action Canada). With
minimal uptake, convenience sampling was used by the
lead author to recruit the remaining participants (n =73,
total of n = 100 participants). The lead author directly
contacted previously known individuals working with
adults with disabilities. Snowball sampling methods
were also used, where these external contacts working
within disability sport were asked to recruit potential
participants within their networks, and existing study
participants forwarded study details to other potential
participants.

Procedure

An online survey was made available from Sep-
tember 2019 to January 2020 through the secure insti-
tutional data management system Research Electronic
Data Capture (REDCap®©). Prior to recruitment, several
iterations of pilot-testing were conducted by an asso-
ciate professor of disability and PA, and graduate stu-
dents (n = 9) within the student investigator’s lab. All
students who assisted in the pilot-testing had previously
conducted research in disability and PA. The purpose
of pilot-testing was to increase the accessibility of the
questionnaire (e.g., images and wording, usability of
the text-to-voice function on the REDCap© survey).
An adult with a visual impairment was also asked to
pilot the questionnaire. The selected individual had
extensive experience (over 5 years) instructing indivi-
duals with chronic disabilities on electronic accessibili-
ty, and, thus, was deemed an appropriate person to pilot
the electronic questionnaire. Feedback was received on
the accessibility of the questionnaire. All suggestions
provided during this pilot-testing stage (e.g., to ensure
all images include plain text descriptions) were applied
by the student investigator.

Following the pilot testing, all prospective partici-
pants were screened for eligibility by the lead author
via e-mail. All participants provided written informed
consent prior to study participation. Participants were
offered offline delivery options to complete the survey,

including via telephone, on paper, or in person, to ob-
tain a more diverse sample of adults with varying abi-
lities. Participants took, on average, 20 minutes and 45
seconds to complete the questionnaire. Participants we-
re compensated with an electronic gift card worth $15.

Measures

Demographics

Participants were asked to report their age, gender,
ethnicity, education, marital and employment status, li-
ving situation, and impairment type(s). Participants we-
re also asked to report on their current and previous PA
status (i.e., athlete or recreational sport participant), and
personal history of mental illness.

Moderate-to-vigorous physical activity

The Leisure-Time Physical Activity Questionnaire
for People with Spinal Cord Injury (LTPAQ-SCI [30])
was used to measure MVPA. The LTPAQ-SCI is a psy-
chometrically sound self-report measure of leisure-time
PA behaviour (i.e., activity one chooses to do during
one’s free time). Participants were asked to recall the
frequency (number of days) and duration (minutes per
day) of their engagement in moderate (some physical
effort) and heavy (maximal effort) intensity aerobic and
strength-based PA over the past seven days. The LTPA-
Q-SCI was then scored by multiplying the frequency
and duration for each intensity, and the scores for both
types of PA were summed (scored with a summary sco-
re of minutes/week of MVPA). The LTPAQ-SCI has
previously been validated against indirect calorimetry
in adults with a spinal cord injury [30] and has demon-
strated test-retest reliability (Cronbach’s o> 0.60) over
a period of seven days [31]. While effectively capturing
leisure-time PA participation within individuals with
a spinal cord injury [32], the LTPAQ-SCI has previo-
usly been used to measure PA within adults with cere-
bral palsy [33].

Mental health

Mental health was measured using the Mental Health
Continuum-Short Form (MHC-SF [34]). The MHC-SF
consists of 14 items across three subscales: emotional
well-being (three items; e.g., happy), social well-being
(five items; e.g., social contribution), and psychologi-
cal well-being (six items; e.g., self-acceptance). Par-
ticipants reported how often they had experienced the
feelings identified in each item during the past month.
Items were scored on a scale of 0 (never) to 5 (every
day). The MHC-SF was scored as a continuous varia-
ble, with a positive sum ranging from 0 to 70 [34]. A hi-
gher score represents an elevated level of well-being.
The MHC-SF was also scored as a categorical variable,
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with a binary variable (flourishing, not flourishing) and
a multi-categorical variable (flourishing, moderately
mentally healthy, languishing) for descriptive purposes
[34]. The MHC-SF has been validated in adults with
[35] and without [36] disabilities, and has demonstrated
moderate test-retest reliability in adults with a mental
illness (Cronbach’s o, > 0.76 [35]). Internal consisten-
cy (Cronbach’s a) of the MHC-SF for the current study
sample was 0.93.

Psychosocial mechanisms

Autonomy, competence, and relatedness were me-
asured using the Basic Psychological Need Satisfaction
Scale in General (BNSG-S [37]). The BNSG-S consists
of 21 items that address overall basic need satisfaction.
The items compose three subscales assessing autonomy
(seven items; e.g., I feel like I am free to decide for my-
self how to live my life), competence (six items; e.g.,
People I know tell me I am good at what I do), and rela-
tedness (eight items; e.g., I get along with people I co-
me into contact with). All items were scored on a scale
of 1 (not at all) to 7 (very true). The BNSG-S is most
commonly scored and reported using its three-subscale
format [38]. To score by subscale, the negatively wor-
ded items were reverse scored, and the average of the
items for each relevant need was calculated. Higher
scores were indicative of greater needs satisfaction. In-
ternal consistency (Cronbach’s o) of the subscales for
the current study sample was 0.72 for autonomy, 0.79
for competence, and 0.88 for relatedness.

Statistical analysis

Data were analyzed using SPSS version 26.0 (IBM
Corp.) with statistical significance set to a p-value of
<0.05. Data were assessed for missing values (0%)
and statistical outliers, which were corrected for at +
3 standard deviations around the mean [39]. Statisti-
cal assumptions were tested using descriptive statistics
(means and standard deviations) and Shapiro-Wilk te-
sts. Assumptions of normality were not met for MVPA,
the three basic psychological needs, and mental health
(i.e., skewness and kurtosis values demonstrated non-
normality, and Shapiro-Wilk tests were not significant
at p <0.05). As a result, non-parametric tests were used
to analyze the data.

Descriptive statistics, including medians and ran-
ges, were calculated to describe the sample based on
demographic characteristics, MVPA, and mental he-
alth. Bivariate Spearman’s rho (r,) correlations were
run to examine the relationship between MVPA and
mental health, as well as the independent relationships
between (a) MVPA and autonomy, competence, and re-
latedness, and (b) mental health and autonomy, compe-
tence, and relatedness. The strength of the association

was interpreted, using the correlation coefficient (), as
small (0.10 to 0.29), moderate (0.30 to 0.49), or strong
(>0.50) [40].

The PROCESS Macro [41] was used to explore
potential mediating (indirect) effects of the three basic
psychological needs on the MVPA-mental health re-
lationship. With 10,000 bootstrap samples, significant
indirect effects were determined at the bias-corrected
95% confidence interval if the confidence interval did
not include 0. The three basic psychological needs were
input into a single model to control for one another.

Results

The mean (SD) age of the 100 participants was
36.61 (11.51) years (range 18 to 61 years), and 54%
were women. 83% were White, 1% Hispanic or Latino,
1% Black or African American, 1% Native American
or American Indian, 4% Asian/Pacific Islander, and 9%
‘other’ [42]. The majority of the sample reported ha-
ving finished college/university (55%), and many were
employed full-time (21%) or part-time (22%). The ma-
jority of the sample reported being single/never married
(46%) or married/common law (41%). The study-spe-
cific demographic variables are provided in detail in
Table 1.

Descriptives of MVPA and mental health status

Table 2 provides summary descriptive statistics for
MVPA and mental health outcomes. Approximately
29% of the sample met the World Health Organizatio-
n’s PA guideline of at least 150 minutes of MVPA per
week. Using the MHC-SF’s two category diagnosis of
positive mental health, 53% of the sample was catego-
rized as flourishing, and 47% as not flourishing (i.e.,
languishing).

Bivariate relationships between MVPA, mental
health, and the psychological needs

Table 3 provides the descriptive statistics of the
three basic psychological needs and the bivariate Spe-
arman’s rtho correlations for the independent relation-
ships between the three needs and weekly MVPA and
mental health, respectively. The results showed a signi-
ficant positive moderate relationship between MVPA
and mental health (r, = 0.34, p = < 0.01), indicating
that greater weekly MVPA participation was associated
with higher levels of flourishing. Significant positive
relationships, ranging from small to moderate in magni-
tude, were shown between MVPA and autonomy, com-
petence, and relatedness (r, = 0.24, p < 0.05; r = 0.43,
p<0.01;7=0.29, p = <0.01, respectively). These po-
sitive relationships indicate that higher weekly MVPA
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Tab. 1. Descriptive statistics reported by demographic
characteristic (n = 100)

Study-specific demographic

Tab. 2. Descriptive statistics for moderate-to-vigorous
physical activity (MVPA) behaviours and mental health
(n=100)

0
characteristic n (%) Item Median (IQR) or n (%)
Disability Onset MVPA (minutes per week)
Congenital 36 (36.0) Moderate 60.00 (180.00)
Acquired 64 (64.0) Vigorous 0.00 (90.00)
Acquired Disability Age of Onset 24.17 + 11.38 Moderate-to-vigorous 77.50 (330.00)
(M= SD) (n = 58) . . Meeting World Health
Self-Reported Disability Organization PA guidelines 29.00 (29.00)
o
Developmental 6 (6.0) [n(%)]
) Mental health
Autism 2 (2.0) U hoalh
. Mental health continuum —
Intellectual Disability 3(3.0) continuous score 49.00 (19.50)
Other 2(2.0) Two-category diagnosis of
Sensory 27 (27.0) positive mental health
Hearing Impairment 9(9.0) Flourishing [1(%)] 53.00 (53.00)
Visual Impairment 14 (14.0) Not flourishing [n(%)] 47.00 (47.00)
Blind 6 (6.0) Three-category diagnosis of
Other 2(2.0) positive mental health
. Flourishing [n(%)] 53.00 (53.00)
Physical 84 (84.0) Mod | v health
oderately menta ealt!
Amputation 10 (10.0) Yy ey 38.00 (38.00)
[n(%)]
Traumatic Brain Injury 4(4.0) Languishing [1(%)] 9.00 (9.00)
Cerebral Palsy 5(5.0)
" IQR — interquartile range. While the LTPAQ-SCI uses the term
Arthritis 3 (.0) ‘heavy’ PA, vigorous was selected to align with the World Health
Multiple Sclerosis 8 (8.0) Organization’s PA guidelines. Outliers were replaced with values
M lar Dvstroph 2(2.0 + 3 standard deviations from the mean. The number of outliers
uscular Lystrophy (2.0) identified for each intensity of PA was four for moderate MVPA,
Neuromuscular Disorder 8 (8.0) and one for vigorous PA. No outliers were identified for mental
Spina Bifida 4 (4.0) health.
Spinal Cord Injury 15 (15.0) was associated with greater levels of autonomy, com-
Stroke 2 (2.0) pet.ence,. and relatedness. Significant positive strong re-
lationships were also found between mental health and
Other 27(27.0) autonomy, competence and relatedness, indicating that
Mental Illness History (n = 99) greater perceived needs were associated with greater
Yes 35 (35.0) mental health (i.e., flourishing).
No 64 (64.0) Mediating effects of the basic psychological needs
PA Participation on the MVPA-mental health relationship
Athlete, Currently 44 (44.0) The results from the mediation analysis are shown in
S 45 (45.0 Figure 1. The model accounted for 74% of the variance
ports (45.0) in mental health (R?= 0.74, F(4,88) = 63.1, p < .001).
General Physical Activity 68 (68.0) Autonomy, competence, and relatedness each explained

M — mean, SD — standard deviation, n = 100 for all demographic
characteristics unless otherwise specified. Participants had the
option of self-reporting more than one type of disability; there-
fore, the total frequency of self-reported disabilities may not be
equal to the total number of participant responses.

a portion of the MVPA-mental health relationship, with
a total standardized indirect effect of § = 0.29, 95% CI
=0.15 to 0.43. The indirect effects between MVPA and
mental health were significant for all three psychologi-
cal needs: autonomy (f# = 0.05, 95% CI =0.00 to 0.12),
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Tab. 3. Descriptive statistics and bivariate spearman’s (r) correlations between the basic psychological needs and
moderate-to-vigorous physical activity (MVPA), and mental health

Item 1 2 3 4 Median IQR
Basic psychological needs

1. Autonomy — 5.14 1.25
2. Competence 0.58** - 5.00 1.50
3. Relatedness 0.64** 0.70%** - 5.38 1.13
MVPA

4. MVPA (minutes per week) 0.24* 0.43** 0.29** - 77.50 330.00
Mental health

5. MHC-CS 0.61** 0.82%* 0.76** 0.34%* 49.00 19.50

IQR — interquartile range. Possible scores for the basic psychological needs range from 1 to 7, and the MHC-CS ranges from 0 to 70; *
Correlation coefficient significant at p < 0.05 (two-tailed); ** Correlation coefficient significant at p < 0.01 (two-tailed).

Autonomy

b =.001%, p=.01

Competence

b=2.93" p=.02

b =.002*, p<.001

b = 5.40%, p < .001

MVPA

b =-.002, p=.674 (b =.019%, p=.01)

Y

Mental Health

b =.001* p=.02

Relatedness

b = 4.94*, p<.001

Fig. 1. Model of the mediating effects of autonomy, competence, and relatedness on the relationship between

MVPA and mental health

competence (f =0.16, 95% CI = 0.08 to 0.25) and rela-
tedness (5 =0.08, 95% CI=10.02 to 0.17).

Discussion

This cross-sectional study focused on elucidating the
relationship between MVPA and mental health and the
potential mediating effects of autonomy, competence,
and relatedness in a sample of adults with disabilities.
Overall, a moderate positive relationship was found be-
tween MVPA and mental health. This positive relation-
ship is similar in magnitude to values reported in pre-
vious cross-sectional and longitudinal studies in adults
without disabilities [43,44]. Additionally, the study re-
sults show a potential role for the basic psychological
needs in mediating the relationship between MVPA and
mental health in adults with disabilities. The small to

moderate positive correlations shown between the three
basic psychological needs and MVPA support not only
the previously documented MVPA—psychological ne-
eds relationships in adults without disabilities [25] but
also the growing body of research that points to the be-
nefits of PA environments that foster an individual sen-
se of autonomy, competence, and relatedness for adults
with disabilities [45-47].

Autonomy, the sense of having choice and being in
control, has been identified as a key component in the
PA behaviours of adults, specifically impacting motiva-
tion to continue PA involvement [17,48,49]. The con-
cept of autonomy, however, may look different, or be
valued differently, in persons with disabilities [50,51].
Some individuals with disabilities experience a lack of
control due to their level of functioning (e.g., needing
assistance to change into PA clothing) or environmen-
tal conditions that interact with their impairment (e.g.,
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inaccessible curbs on sidewalks to go into a gym [52]).
Adults with disabilities also experience lack of choice
within PA environments due to inaccessible equipment
(e.g., the location of machines in fitness facilities) or
inadequately trained PA staff [53,54]. Future studies
should be conducted to explore adults with disabilities’
perceptions of how autonomy can be fostered within
different PA environments.

Competence is an important correlate of PA in
adults with disabilities [55], and longitudinally influ-
ences adherence to PA in adults without disabilities
[47,56]. Specific to research on PA in persons with di-
sabilities, moderate positive relationships between PA
and competence have previously been reported among
young adults with physical disabilities (» = 0.36) [47].
As such, the moderate positive correlations shown
between MVPA and competence in this study further
support previous findings. Two facets of perceived fe-
elings of competence in adults with disabilities may
affect MVPA: social and activity competence [55,57].
Lower levels of social competence are associated with
peer exclusion and social isolation [58]. While social
competence may not be directly related to PA, peer exc-
lusion and social isolation may lead to barriers to PA
[58]. This may directly contribute to lower participa-
tion in MVPA, which, in turn, may limit activity com-
petence [59]. Fostering social competence, therefore,
may facilitate MVPA engagement, which, in turn, may
increase activity competence, leading to greater invo-
lvement in MVPA. Further explorations pertaining to
how the social environment can facilitate competence
in different PA contexts are therefore warranted. Addi-
tionally, future research should explore whether social
and activity competence both contribute equally to PA
participation.

Contrary to evidence from studies that include adults
without disabilities, the positive relationship between
relatedness and MVPA in the current study suggests re-
latedness may play a key role in MVPA participation
of adults with disabilities. Relatedness has been iden-
tified as a distal component influencing PA participa-
tion in adults without disabilities [25]; however, among
adults with disabilities there may be an increased need
to satisfy relatedness [22]. Aspects of relatedness (e.g.,
social support, peer acceptance) have been explored in
samples of veterans with disabilities and Special Olym-
pics athletes [22,60]. Veterans with acquired physical
disabilities highlighted relatedness as a crucial need to
be satisfied within PA settings due to the desire to rela-
te to others with similar lived experiences [22]. There
may, therefore, be an innate need to experience feelings
of similarity to foster social connections and peer ac-
ceptance in some disability populations [61]. This no-
tion is supported by findings within Special Olympics

programs where athletes reported friendships as the
primary motivation to participate in Special Olympics,
with relatedness highlighted as an important element in
establishing quality PA experiences [60]. Relatedness is
characterized by feelings of a ‘shared understanding’,
which may be particularly relevant for persons with
disabilities with shared commonalities in the disability
experience [62]. Specifically, having peer similarities
contributes to feelings of relatedness, which, in turn,
may facilitate involvement in PA [63,64]. Given the hi-
ghlighted need for relatedness, further explorations of
the effects of relatedness on MVPA in adults with di-
sabilities are warranted. Specifically, exploring which
elements within PA programming contribute to a sense
of relatedness, and how this may differ within different
PA settings (e.g., group PA programming vs. individual
PA environments) may be a fruitful area of future rese-
arch in adults with disabilities.

In line with the tenets of SDT [65], the large positive
correlations observed in this study for the independent
relationships between the three basic psychological ne-
eds and mental health support the notion that autonomy,
competence, and relatedness are inherently linked with
well-being (i.e., flourishing) [66,67]. For adults with
disabilities, social participation and quality of life are
associated with self-determination [68,69]. Adults with
disabilities for whom all three basic psychological ne-
eds are satisfied are more likely to be self-determined,
leading to increased social participation and improved
overall quality of life [69]. Greater social participation
and quality of life are associated with improved well-
being and overall mental health [70]. The relationship
between social participation and quality of life on the
one hand, and well-being and mental health on the
other, are consistent with the current findings of large
positive correlations between the three basic psycholo-
gical needs and mental health, supporting the increased
importance of need satisfaction in improving mental
health outcomes in adults with disabilities compared to
adults without disabilities.

Results from the exploratory mediation analysis sho-
wed that all three basic psychological needs had a signi-
ficant effect on the MVPA-mental health relationship.
These mediation results also extend the conceptualiza-
tion of psychosocial mechanisms within the MVPA and
mental health relationship from Lubans et al. [15] to
adults with disabilities. Notably, however, 29% of the
current sample reported meeting the PA guideline of at
least 150 minutes of MVPA per week [71]. Referring
to existing disability and PA research, this is a higher
percentage of active individuals than anticipated (e.g.,
50% of adults with spinal cord injury report doing no
leisure-time PA [72]), indicating the current sample is
a relatively active subsample of adults with disabilities.
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Future research should explore the need for autonomy,
competence, and relatedness within specific PA settings
(i.e., need satisfaction in PA, rather than in general), and
within subgroups that meet vs. do not meet the PA guide-
lines (disability and non-disability specific). Within the
selected measures (i.e., BNSG-S, MHC-SF), the scales
selected were not specific to PA, which potentially redu-
ced the measurement correspondence. As such, the cor-
relations between MVPA and the psychological needs
may have been stronger if domain-specific PA measures
had been selected. Ultimately, the outcome of interest
was mental health, not specific to PA, and therefore glo-
bal measures were selected for the three psychological
needs. An exploration of need satisfaction in PA could
focus on whether certain psychological needs are valued
more than others to assist in determining which need(s)
to prioritize within PA interventions for adults with di-
sabilities. Given the exploratory nature of the mediation
analysis, further examination of the indirect effects of
autonomy, competence, and relatedness on the MVPA-
mental health relationship in adequately powered studies
is warranted in adults with disabilities. While research
could narrow in on impairment type and additional key
demographic characteristics to understand the mechani-
sms underlying the MVPA-mental health relationship,
the results of this study indicate the overwhelming need
to focus on MVPA and mental health outcomes in adults
with disabilities.

Study Limitations and Future Directions

Some inherent limitations of the study should be no-
ted. First, it was not adequately powered to make conc-
lusive statements regarding the mediating effects of the
basic psychological needs on the MVPA-mental health
relationship. The findings from the exploratory media-
tion analyses, however, provide a direction for future,
adequately powered, research conducted on adults with
disabilities. Second, the generalizability of this study is
limited due to the cross-sectional design, and the demo-
graphics of the participants (e.g., diverse impairment
types, and the majority of participants being identified
as White). Additionally, the sampling methods used co-
uld have led to the recruitment of an ‘active’ sample of
participants. The findings of this study, however, could
be further built on through longitudinal study designs,
as well as intentional recruitment of adults with disa-
bilities from diverse backgrounds (i.e., race, gender).
Intentional recruitment could involve community col-
laborations during the study design and recruitment
process to ensure individuals from intersectional mino-
rity backgrounds and of different activity levels were
recruited for a truly diverse and generalizable sample.
The authors would also like to acknowledge that ‘other’
was included as one of the survey response options for

ethnicity. In line with the American Medical Associa-
tion’s [42] recently updated guidelines on the reporting
of race and ethnicity, we acknowledge this limitation
and will collect detailed data on the ethnicities of all
participants in future work. Third, the PA measure, whi-
le validated for use with individuals with spinal cord
injury and cerebral palsy, is not validated for use with
individuals with other disabilities. Additionally, the PA
measure only focused on the quantity aspect of beha-
viours, so future research should also explore the quali-
ty aspect of PA participation to fully understand the nu-
ances of the MVPA-mental health relationship in adults
with disabilities. Future qualitative work that explores
how adults with disabilities may prioritize the basic psy-
chological needs (e.g., autonomy may be more valuable
than relatedness) is warranted to foster quality PA expe-
riences. Fourth, the BNSG-S has not been validated for
use in persons with disabilities. Future validation rese-
arch of this measure of need satisfaction within samples
of individuals with disabilities is warranted to ensure
the measure is accurate and meaningful for use within
samples with disabilities. Lastly, none of the variables,
including MVPA, autonomy, competence, relatedness,
and mental health, were normally distributed. MVPA
was positively skewed, while the basic psychological
needs and mental health were negatively skewed. Fu-
ture research should explore these non-normal distribu-
tions and determine whether these trends are consistent
in larger samples of adults with disabilities.

Conclusions

The study findings provide some theoretical impli-
cations specific to PA and the mental health of adults
with disabilities. Overall, MVPA and mental health we-
re positively related. The positive associations found
between the basic psychological needs and MVPA and
mental health suggest that future longitudinal research
is needed to examine the role of the three basic psycho-
logical needs on the MVPA-mental health relationship
in adults with disabilities.
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