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ABSTRACT

ARTICLE HISTORY

For people living with long-term physical disability (LTPD) social
participation may involve managing physical impairments and
secondary health conditions (SHCs) that are not due to the pathophysiology of the LTPD diagnosis itself. Prior research found
a negative relationship between SHCs and participation in social
roles in people with spinal cord injury (SCI). We expand on this
research by investigating the inﬂuence of SHCs on participation in
social roles for people with one of four LTPDs, controlling for covariates. We (1) evaluated the associations between SHCs and
participation in social roles; and (2) determined whether SHCs on
individuals’ ability to participate in social roles varies by type of
diagnosis in those aging with either SCI, muscular sclerosis, muscular dystrophy, or post-polio syndrome. Cross-sectional, secondary
data analysis from a return-by-mail survey. N = 1,573. Data were
analyzed with multiple linear regressions (hypothesis 1), and then
three moderated regressions (hypothesis 2). After controlling for
demographics, SHCs were associated with lower ability to participate in social roles and accounted for 48% of the variance (all p’s
<.001). The relationship between depression and social role participation was moderated by diagnosis, such that depression was
more negatively associated with social participation among individuals with SCI (p = .020). Thus, SHC negatively impact participation in social roles.
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Introduction
Participation for people with a disability due to an early-onset health condition may require
managing both physical impairments and secondary health conditions (SHC) associated
with the primary disability (Foley et al., 2013; Jensen et al., 2012; Pangalila et al., 2015).
SHCs may include but are not limited to chronic musculoskeletal pain, spasticity, fatigue, or
depression (Cook et al., 2016; Molton et al., 2014). SHCs have been found to vary by
condition (Amtmann, Cook, Johnson, & Cella, 2011; Saulino, 2014; Putzke, Richards,
Dowler, 2000; Flachenecker et al., 2002; Hilberink, van der Slot, & Klem, 2017). For
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example, there are over 29 common SHCs experienced just in the spinal cord injury (SCI)
population (Piatt, Nagata, Zahl, Li, & Rosenbluth, 2016). They can be acute or chronic
(Halstead & Rossi, 1985). Previous research has found that these SHCs signiﬁcantly detract
from an individual’s enjoyment of daily activities, limit engagement in social activities and
can lead to lower quality of life (Cobb et al., 2014; Marrie & Hanwell, 2013; Morgan, Soh, &
McGinley, 2014; Pangalila et al., 2015; Piatt et al., 2016; Yorkston, Baylor, & Amtmann,
2014).
One way in which SHCs may diminish the quality of life in people with disabilities is
by limiting their social participation with others. Within the broader domain of
community engagement, an individual’s ability to perform their usual social roles and
activities, such as attending church services or meeting with friends, has been operationally deﬁned as participation in social roles (Hahn et al., 2010; Henderson, DuncanJones, Byrne, & Scott, 1980). Participation in social roles falls into the ‘social health’
subdomain of the International Classiﬁcation Framework created by the World Health
Organization (Hahn et al., 2010) and is considered distinct from physical or mental
health domains.
Although limited, the existing literature supports the idea that for people with early
acquired physical disability, SHCs may signiﬁcantly impact the ability to participate in
social activities. One recent study on a group of individuals with early acquired physical
disabilities including SCI, multiple sclerosis (MS), muscular dystrophy (MD) and postpolio syndrome (PPS), found that SHCs (e.g. pain, depression, sleep disturbance,
fatigue) detract from self-reported satisfaction regarding their social role participation
(Battalio, Molton, & Jensen, 2018). Two additional studies have reported that SHCs
have aﬀected people with disabilities diﬀerently across the lifespan: People with less
social support were more depressed and older (Hitzig, Eng, Miller, & Sakakibara, 2011;
Mark P. Jensen et al., 2014). Importantly, the research in this area is equivocal due to
the reported challenges in maintaining social health without disrupting participation
(Gagnon et al., 2008), and a negative relationship between SHCs and participation in
social roles has also been explored (Pangalila et al., 2015; Piatt et al., 2016; Richards,
Waites, Chen, Kogos, & Schmitt, 2004).
In an eﬀort to expand this area of research, we sought to understand the relationship
between SHCs and social role participation among individuals with early-acquired
physical disability (referred to here as a long-term physical disability or LTPD, in
other words, has had the disability for over 15 years). Speciﬁcally, we included
a group of community-dwelling individuals aging with one of four conditions (i.e.
SCI, MS, MD, or PPS) associated with physical disability. We were also interested in
whether the impact of SHCs on individuals’ reported ability to participate in social roles
varied by type of diagnosis. The SHCs that were chosen for this study were based on
what was documented as ‘most common’ in this cohort (Molton et al., 2014) and if they
met the established criteria for being classiﬁed as a SHC (Jensen et al., 2012).
We hypothesized that severity of SHCs would be associated with lower participation
in social roles after controlling for confounding variables previously found to inﬂuence
participation (e.g. age; Klingbeil, Baer, & Wilson, 2004). Additionally, we hypothesized
that the relationship between SHCs and participation would vary by diagnosis (i.e. SCI,
MS, PPS, or MD), given the unique onset and trajectories of these conditions.
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Methods
Participants
This cohort study included participants who self-reported a physician-conﬁrmed diagnosis of SCI, MS, MD, a prior history of polio, or PPS and completed a return-by-mail
survey. Inclusion criteria were 18 years of age or older and able to read and understand
English. This survey was administered as part of a longitudinal research project with
seven time points. For this study, data were taken from the ﬁfth-time point when
a measure of social role participation was added to the survey. These data were collected
from 2014–2015.
Procedures
All participants were recruited through invitation letters. Potential participants were identiﬁed through the following sources: word of mouth (n = 203), former participants from
(omitted for purposes of blind review) (n = 416), participant pool at (omitted for purposes of
blind review) (n = 373), letters sent to disability-speciﬁc registries (n = 357), web and print
advertisements (n = 551) and other sources (n = 49). Consent forms and surveys were mailed
to 1,949 individuals who expressed interest in participating and met study criteria. Of those,
366 individuals did not return completed surveys and 1,574 completed surveys and returned
signed consent forms. This resulted in a response rate of 81%. Research staﬀ reviewed each
survey for missing data and if identiﬁed, attempted to obtain missing data from participants.
To ensure accuracy and decrease bias, trained research assistants manually entered data.
A double coded entry process was used, and any inconsistencies (i.e. the two people entered
a diﬀerent number) were identiﬁed and reconciled prior to data analysis. Study procedures
were approved by the Institutional Review Board Committee at the (omitted for purposes of
blind review). All participants were paid $25 for completing the survey.
Measures
Demographic and control variables
The demographic information reported by participants included, but was not limited
to, birth date, sex, diagnosis, year of diagnosis, income, education, race/ethnicity and
marital status (in addition to other measures not selected for this descriptive analysis).
Age was calculated from the individual’s reported birth date, and years since disability
duration was calculated from the reported year of the participant’s diagnosis. Both were
calculated with respect to the date the survey was administered.
To measure and control for the eﬀect of physical ability and impairment on
participation, we included the Patient-Reported Outcomes Measurement Information
System (PROMIS) Physical Functioning Short Form for Mixed Mobility Aid Users
(Rose, Bjorner, Becker, Fries, & Ware, 2008). This scale measures an individual’s
average reported the ability to perform a range of physical activities (Cella et al.,
2010; Reeve et al., 2007). Depending on whether a respondent is ambulatory or not
ambulatory, eight to eleven items are presented. All items are measured on a 5-point
scale that ranges from ‘Without diﬃculty’ (5) to ‘Unable to do’ (1). Total scores are
standardized on a t-score metric. This scale has been found to be a valid and reliable
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measure for those with chronic health conditions (Schalet et al., 2016), orthopedic
injuries (Hung et al., 2014), and with a LTPD (Cook et al., 2016; Hung, Clegg, Greene,
& Saltzman, 2011).
Participation in social roles
Participation in social roles was measured using the short form of the PROMIS Ability to
Participate in Social Roles and Activities. This measure was developed to capture the
subdomain of social health. This self-report measure asks participants to rate perceived
ability to perform speciﬁc activities and engage in social roles within the last seven days
(Bode, Hahn, DeVellis, & Cella, 2010; Cella et al., 2010; Reeve et al., 2007). Items are
measured on a 5-point scale ranging from ‘Never’ (5) to ‘Always’ (1). The ﬁnal score is
represented by a t-score by transforming participants raw scores using a mean (M) of 50
and a standard deviation (SD) of 10 (Hahn et al., 2010). A higher score represents a more
perceived ability to perform usual social roles and activities. This measure has been
demonstrated as a reliable and valid measure of participation of social roles in those
with LTPD (Amtmann et al., 2011), aging (Cook et al., 2016), and with chronic or acute
health conditions (Amtmann et al., 2011; Castel et al., 2008).
Secondary health conditions
Depression and fatigue. Both depression and fatigue were measured using the
PROMIS-29 Proﬁles. These proﬁles are comprised of a set of seven short measures
addressing various domains of physical, social, and mental health and use a one-week
time frame (Cella et al., 2010; Lai et al., 2011; Pilkonis et al., 2011; Reeve et al., 2007).
Each domain is assessed using four items on a 5-point scale. For depression, the
anchors range from ‘Never’ (5) to ‘Always’ (1) and the fatigue anchors range from
‘Not at all’ (5) to ‘Very much’ (1). These measures have been found to be reliable and
valid measures in multiple populations including those with chronic conditions and
LTPD (Cella et al., 2010; Cook et al., 2016).
Pain severity. Pain severity was measured using the Brief Pain Inventory (BPI) Short
Form (Cleeland, 1994). The item asks participants to rate their average pain during the
past seven days. The response scores range from ‘no pain’ (0) to ‘pain as bad as you
imagine’ (10). The measure has been found to have good validity and sensitivity in
older adults living in the community (Stubbs, Eggermont, Patchay, & Schoﬁeld, 2015;
Keller et al., 2004) and those with chronic conditions (Kang & Demiris, 2018).
Data analysis
Analytic plan
First, we described the sociodemographic and clinical characteristics of study participants. Measures of central tendency were calculated for continuous variables, and
frequencies or percentages were used to describe categorical variables. Data were
analyzed using SPSS Version 24. The p-value was set at < .05 for all analyses. We
determined that with our current sample size, our analyses would be adequately
powered (.80) with a large eﬀect size to detect a signiﬁcant diﬀerence. Prior to testing
the hypothesis, we tested the assumptions of multiple linear regression including
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multicollinearity, skewness and kurtosis of the variables of interest according to psychometric standards (Tabachnick & Fidell, 1996). Speciﬁcally, we used a skewness
cutoﬀ value of three or higher and of 10 or higher for kurtosis to determine whether
these data were non-normative (Tabachnick & Fidell, 1996).
A multiple linear regression was used to determine associations among SHCs and
participation in social roles, while controlling for potential confounders. Control variables were selected based on a review of the existing literature on participation in those
aging with LTPD and included age, sex, duration of disability and physical function
(Richards et al., 2004). After entering these control variables in Block 1, we included
individuals’ disability diagnosis (dummy coded with SCI as the reference group) in
the second block. Then, SHCs (pain, fatigue, and depression) were entered in the last
block. We used the complete case analysis, as less than 1% of respondents’ answers were
missing.
To test the second hypothesis, we completed three moderated regressions to
determine whether the relationship between SHC and participation varied by diagnosis. One moderated regression was conducted per SHC. SHC variables were centered, and interaction terms were created with these centered variables with each of
the dummy coded diagnostic groups. As was true for the ﬁrst regression, we included
the following control variables in Block 1: age, sex, years since disability, and physical
function. Type of disability (with SCI as the reference group) and the centered SHC
variable of interest were entered into the second block. The last block included the
interaction terms (SHC x disability diagnosis).
Signiﬁcant interaction terms from the second hypothesis analyses were followed by
post hoc analyses in which the eﬀect of an SHC on participation was examined for each
diagnostic group. We did this using multiple linear regressions. We included the same
controls in these follow-up analyses.

Results
The ﬁnal analysis included 1,574 individuals living with LTPD. The demographic
data for the entire sample and stratiﬁed by the diagnostic group are presented in
Table 1. Overall, the mean age of the participants was 61.47 years (SD = 12.31). The
average time since diagnosis was 20.62 years (SD = 10.53). Participants were predominantly female (63.82%) and Caucasian (89.00%). Descriptive statistics for
measures of interest across the four diagnostic groups are noted in Table 2. No
distributions demonstrated signiﬁcant skew or kurtosis, and all multicollinearity
diagnostics were within limits. We therefore proceeded with our analyses without
transforming the data.
Hypothesis 1: SHCs on Participation in Social Roles
The overall regression equation was signiﬁcant and SHC accounted for 48.0% of
the variance in participation in social roles (see Table 3). After controlling for age,
sex, years since diagnosis, diagnosis, and level of physical function, SHCs as a block
were uniquely associated with lower reported participation in social roles. Of the
SHCs, fatigue was most strongly associated with lower participation in social roles
(β = −.29, p < .001), followed by depression (β = −.19, p < .001), and pain (β = −.05,
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Table 1. Selected demographic characteristics for each diagnostic group.
Multiple
Sclerosis
(N = 487)
Characteristics
Sex
Male
Female
Race/Ethnicity
Caucasian
African American
Native American
Asian
Paciﬁc Islander
Hispanic/1+ other race
1+ Race
Unknown
Years Since Diagnosis M (SD)
Age M (SD)
Education1
< 9th grade
Grade 10–11
High school grad
Vocational or tech school
Some College
College Grad
Grad or Professional School
Total
Annual Median Income1
Marital Status
Married
Registered Domestic Partnership
or Civil Union
Separated
Divorced
Living with signiﬁcant other
Never married
Widowed

Muscular
Dystrophy
(N = 303)

Post Polio
Syndrome
(N = 405)

Spinal Cord
Injury
(N = 379)

n

%

n

%

n

%

n

%

98
389

20.1
79.8

117
186

38.6
61.4

109
296

27.0
72.8

246
133

64.7
35.1

427
87.7
28
5.7
4
.8
1
.2
0
0
10
2.1
13
2.7
2
.4
20.07 (9.52)
59.92 (10.19)

288
95.0
2
.7
0
0
0
0
0
0
7
2.3
3
1.0
0
0
20.33 (11.92)
58.18 (11.82)

1
.2
2
.4
41
8.4
31
6.4
129
26.5
165
33.9
117
24.0
486
99.8
$50k (38-50k)

2
.7
2
.7
56
18.5
27
8.9
62
20.5
75
24.8
79
26.1
303
100.0
$65k (600k-900k)

369
91.1
5
1.2
3
.7
4
1.0
0
0
9
2.2
11
2.7
1
.2
20.58 (9.18)
71.64 (7.83)

316
83.2
30
7.9
5
1.3
6
1.6
1
.3
7
1.8
13
3.4
1
.3
21.58 (11.75)
55.23 (12.58)

1
.2
4
1.1
8
2.0
8
2.1
32
7.9
59
15.5
17
4.2
27
7.1
86
21.2
86
22.6
110
27.2
118
31.1
150
37.0
78
20.5
404
99.8
380
100.0
$55k (900k-2,000k) $50k (700k-500k)

307
0

63.0
0

212
2

70.0
.7

219
0

54.1
0

177
1

46.6
.3

13
91
14
26
36

2.7
18.7
2.9
5.3
7.4

3
35
12
28
11

1.0
11.6
4.0
9.2
3.6

0
62
13
38
72

0
15.3
3.2
9.4
17.8

6
81
20
82
11

1.6
21.3
5.3
21.6
2.9

Notes. 1Numbers across rows may not add to the total participant due to missing data.
Parentheses indicate the lower and upper interquartile.

Table 2. Descriptive statistics for measures of interest across the four diagnostic groups.
MS
(N = 486)
Measures
Participation in Social Roles
Depression a
Fatigue a
Brief Pain Inventory

a

M
46.05
51.84
57.87
2.94

SD
9.20
9.13
10.18
2.55

MD
(N = 303)
M
44.79
53.31
55.32
2.80

SD
9.56
8.58
10.31
2.29

PPS
(N = 405)
M
44.05
51.73
56.97
3.70

SD
7.58
8.544
9.26
2.32

SCI
(N = 379)
M
46.04
52.59
51.74
3.85

SD
8.64
8.98
10.63
2.48

Notes. a PROMIS measures.

p= .038; Table 4). Overall, as participants reported higher pain, fatigue, and depression their reported ability to participate in social roles decreased.
Hypothesis 2: Impact of SHCs on reported ability to participate in social roles by
diagnosis
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Table 3. Model summary statistics of SHCs on participation in social roles.
Model
1
2
3

R
.53
.56
.69

R2
.28
.31
.48

SE
7.45
7.30
6.34

R2 change
.28
.03
.17

F change
143.96
21.97
161.93

p
<.001
<.001
<.001

Note. Block 1: age, sex, years since diagnosis, diagnosis, and level of physical function; Block 2: dummy coded
diagnoses; Block 3: pain, fatigue, depression.

Table 4. Summary of regression analysis for variables predicting participation in social roles.
Unstandardized Coeﬃcients
1

2

3

(Constant)
Sex
Age Calculated for Year 5
Years since diagnosis
PROMIS physical functioning t-score
(Constant)
Sex
Age Calculated for Year 5
Years since diagnosis
PROMIS physical functioning t-score
PPS Diagnosis Present
MS Diagnosis Present
MD Diagnosis Present
(Constant)
Sex
Age Calculated for Year 5
Years since diagnosis
PROMIS physical functioning t-score
PPS Diagnosis Present
MS Diagnosis Present
MD Diagnosis Present
Brief Pain Inventory
PROMIS Depression Proﬁle29 T-Score
PROMIS Fatigue Proﬁle29 T-Score

B
35.76
−1.15
−.08
.03
.43
33.16
.01
−.05
.02
.48
−3.38
−4.68
−3.51
60.69
.77
−.07
.01
.37
−1.59
−2.59
−2.29
−.17
−.19
−.25

SE B
1.38
.41
.02
.02
.02
1.45
.43
.02
.02
.02
.66
.59
.59
1.83
.37
.02
.02
.02
.59
.54
.53
.08
.02
.02

Standardized Coeﬃcients
β
−.06
−.11
.04
.52
.00
−.07
.03
.58
−.17
−.248
−.16
.04
−.09
.02
.44
−.08
−.14
−.11
−.05
−.19
−.29

t
25.91
−2.81
−4.82
1.60
22.46
22.65
.02
−2.43
1.20
24.18
−5.11
−7.89
−5.94
33.24
2.04
−4.27
.83
19.75
−2.72
−4.83
−4.37
−2.08
−8.79
−12.25

p
<.001
.005
<.001
.109
<.001
<.001
.985
.015
.230
<.001
<.001
<.001
<.001
<.001
.041
<.001
.410
<.001
.007
<.001
<.001
.038
<.001
<.001

Pain severity
The overall regression equation was not signiﬁcant when examining the impact of pain
severity on the reported ability to participate in social roles by an individual’s diagnosis. Thus,
there was no evidence for a signiﬁcant interaction of diagnostic group for pain severity.
Fatigue
The overall regression equation of individuals’ fatigue on their reported ability to
participate in social roles by their diagnosis was not signiﬁcant. Therefore, there was
no signiﬁcant interaction of diagnostic group for fatigue.
Depression
The overall regression equation of depression on individuals’ ability to participate in social
roles by diagnosis was signiﬁcant (see Table 5). Speciﬁcally, the results suggest that increased
depression was more negatively associated with participation in social roles for individuals
with SCI in comparison to the other diagnostic conditions and thus required further analysis.
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Table 5. Model summary statistics of depression on participation in social roles.
Model
1
2
3

R
.53
.64
.64

R2
.28
.41
.42

SE
7.45
6.74
6.72

R2
.28
.13
.00

F change
144.09
83.42
3.29

p
<.001
<.001
.020

Note. Block 1: age, sex, years since diagnosis, and level of physical function;
Block 2: dummy coded diagnosis; Block 3: interaction terms
(depression x disability diagnosis).

Post hoc analysis
The moderated regression analysis conducted to evaluate the second hypothesis revealed
that the betas diﬀered by diagnostic groups for depression, but not by a large amount.
Post hoc analyses included conducting four linear regressions, one for each diagnostic
group, were conducted to explore the eﬀect of depression on the ability to participate in
social roles. As a ﬁrst step, the control variables (age, sex, duration of disability, and
diagnosis) were entered into block one. Then, the centered depression variable was used
to evaluate individuals’ reported ability to participate in social roles. Results suggested
that the eﬀects of depression on social role participation were strongest for individuals
with SCI as compared to the other three conditions. Speciﬁcally, the largest diﬀerence was
between SCI (β = −.49, p < .001) and MD (β = −.22, p < .001), followed by PPS (β = −.29,
p < .001) and MS (β = −.29, p < .001).

Discussion
People with LTPD who experience a SHC have reported diminished enjoyment of daily
activities and social engagement, which may lead to lower quality of life (Cobb et al., 2014;
Marrie & Hanwell, 2013; Pangalila et al., 2015; Piatt et al., 2016). Results from this study
demonstrate a relationship between SHCs and the self-reported ability to participate in
social relationships for people with LTPD. After controlling for individuals’ physical
function and demographic characteristics, SHCs accounted for an additional 17% of the
variance in their ability to participate in social roles. While social participation is a relatively
new area of research among individuals with LTPD, our ﬁnding suggests that special
attention should be paid to SHCs when evaluating an individual’s ability to participate in
everyday social roles as one indicator of the quality of life. Evidence from previous studies
has indicated that people aging with a LTPD have increased concerns for both a decrease in
health and participation, it appears that midlife may be the period in the lifespan when the
risk of developing SHCs is the greatest (Hilberink et al., 2017; Smith, Molton, & Jensen,
2016). Thus, assessing and screening for SHCs early and intervening to maintain and treat
them may help mitigate decreased participation in social roles in those with LTPD.
The current study also examined the relationship between SHCs on participation in
social roles for individuals with diﬀerent primary diagnoses. Pain and fatigue were not
found to be signiﬁcantly associated with participation in social roles by the four
diagnoses. Previous ﬁndings have suggested that the presence of symptoms related to
disability may result in participation that is less diverse among groups (Law, 2002).
Depression, however, was found to be signiﬁcantly associated with participation in
social roles for those with SCI. This result may be explained by the distinct psychosocial
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and medical trajectories associated with the four conditions in this study. However, it
may be more likely that this signiﬁcant ﬁnding may be due to the complex relationship
between depression and social skills (Müller et al., 2015) or restrictions on being able to
participate in fundamental social roles (Fekete, Brinkhof, Tough, & Siegrist, 2017).
This study has a number of limitations. These data are self-report, and self-report of
all behavior is prone to threats to validity, such as omissions and distortions (Boca &
Noll, 2002). It may be that more objective measures of social participation may provide
greater insight to combat against the pitfalls of self-report. The sample was also
predominantly Caucasian and highly educated, which limits generalizability to the
larger populations of those with LTPD. In addition, this was a cross-sectional design
and, therefore, we are unable to infer directionality. It is possible that a lack of
participation in social roles could contribute to worsening SHCs; this requires investigation using longitudinal research methods. Finally, the SHCs identiﬁed in this study
are only a limited number of the potential SHC that individuals’ with LTPD experience
(Cobb et al., 2014). Therefore, other SHCs (e.g. sleep dysfunction, bladder and bowel
dysfunction) may have stronger associations with participation in social roles, and
investigations of these SHCs could tell a diﬀerent story.

Conclusions
Participation in social roles is a critical indicator of individuals’ social health and should be
addressed across the lifespan, especially for those with LTPD. Previous research suggested
that SHCs impact participation in social activities for people with disabilities. We found
that SHCs are associated with a decrease in reported participation in social roles for people
with LTPD. We also found that depression was associated with decreased participation in
social roles for individuals with SCI relative to the other diagnostic groups. These results
highlight the importance of understanding the relationship between SHCs and participation in valued social roles for people with LTPD. Screening, management, and treatment of
SHCs is important for overall health in those with LTPD and may also have the potential to
increase their social engagement and thus their overall quality of life.
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