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Obijective: We conducted a pilot study to examine the feasibility of administering an individual, in-person version of Health
Mechanics, an innovative self-management program designed to teach individuals with spinal cord injury (SCI) to maintain
physical health and prevent secondary conditions. Methods: After baseline assessments, 27 participants were randomized
using a 2:1 block design to either the experimental intervention or a usual care group. Thirteen of the 19 participants in the
intervention group completed the program. Follow-up assessments were completed at 3 and 6 months after baseline. Results:
Results suggest that the Health Mechanics intervention delivered in an in-person format was perceived as useful and relevant
in addressing a diverse range of health issues with participants with a wide range of personal and impairment characteristics.
However, attrition rates and barriers to recruitment suggested limitations in the acceptability of the format for this population.
Conclusion: Additional research is needed to identify the populations that would most benefit from the program and the
most efficacious context for administration. Key words: health behavior, prevention, self-management, spinal cord injuries,

treatment feasibility

raumatic SCI affects an estimated 276,000

individuals in the United States, with

approximately 12,500 new injuries annually.!
Although the prevalence is relatively low in
comparison to other chronic conditions, the costs
are high to individuals and society. Estimates suggest
thatacute care costs average $519,000 for individuals
with paraplegia and over $1 million for those with
tetraplegia, while lifetime medical costs average $1
million to $4.7 million.! These costs are increased by
preventable secondary conditions or complications.
Urinary tract infections, spasticity, hypotension,
depression, obesity, and chronic pain are frequent
secondary conditions,>® whereas pressure ulcers,
deep vein thrombosis, and pulmonary embolisms
are less common but more costly.

Supplementary material: The online version of this article contains
the eAppendix.
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Interventions with the potential to prevent these
conditions, particularly when tailored to high-
risk individuals, may prove very cost effective. In
fact, many secondary conditions can be prevented
or their effects minimized with appropriate
management, including the performance of
health maintenance behaviors and compensatory
strategies.”® Physicians and other health care
professionals can provide information, medication,
and specific treatments, but health depends on the
effective and consistent performance of behaviors
by the person with SCI. Persons with SCI must
be active participants in prevention, and effective
interventions need to be based around techniques
that have been shown to be effective in changing
behaviors.
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Theoretical Background and
Intervention Development

A self-management approach was chosen as the
focus of the Health Mechanics program because
of its effectiveness in improving health status
and health behaviors, increasing self-efficacy,
improving adherence to medication regimens,
decreasing pain, and lowering health care costs.”*
Self-management provides a clear format for the
acquisition and performance of skills and has
produced encouraging results with other chronic
disorders. In addition, self-management protocols
have been effectively tailored to meet the needs and
concerns of diverse populations.'"?

It is of particular importance that self-
management programs attempt to provide
individuals who have chronic conditions with
the knowledge, skills, and self-efficacy necessary
to take an active role in the management of their
medical condition.’ Basic self-management skills
include self-monitoring, medication adherence,
environmental control, relaxation, and problem
solving. In particular, problem solving has been
identified as a key element with the potential to
reduce secondary conditions."*?

The Health Mechanics program for the self-
management of SCI is a manualized program;
its development was prompted by shortened
hospitalizations and rehabilitative stays,' a
community-identified need for alternative
approaches to health management,” and a
practical need for a structured program and
materials likely to facilitate behavior change
and health promotion (rather than educational
materials describing SCI). In particular, it was
critical that the program would be relevant to the
concerns of individuals with SCI and inclusive of
the wide range of issues and impairments that they
face. The manual was written for providers to use
in collaboration with individuals with SCI, though
it might also be read and used independently by an
individual with a good basic understanding of SCI
and a high reading level. A copy of it can be found
in the eAppendix.

The intervention was developed using a
community participatory approach and the
assistance of advisory boards including individuals
with SCI and dysfunction (SCI/D) and health

care professionals.”” After an extensive review
of research literature, existing self-management
programs, and rehabilitation structures, we
investigated the way that individuals with SCI are
provided with and acquire education and skills. A
primary concern articulated by both individuals
with SCI and health care providers was that
approaches for teaching individuals to manage
SCI have not been adapted to the reduced time and
intensity of the rehabilitation process.

The models, theories, and programs that were
considered in the development of the evidence-
based self-management program Health Mechanics
are reviewed elsewhere.”” Briefly summarized,
though, self-management interventions are based
on 4 theoretical constructs or techniques (either
individually or combined): social cognitive theory,
the stress coping model, the transtheoretical
model, and cognitive-behavioral therapy.” The
Health Mechanics program was also influenced
by self-regulation theory* and the International
Classification of Functioning, Disability and
Health (ICF),” as these theories and models are
useful for understanding the role of environmental
factors in health and health management — factors
that are important to consider when working with
individuals with physical disabilities because of
their influence on functional ability.

The program contains 6 skill components —
attitude, self-monitoring, problem solving,
communication, organization, and stress
management — that were created based on the
above theories or adapted from an existing asthma
self-management program developed by one of the
project’s consultants (Dr. Thomas Creer).* The
skills of attitude and organization were developed
specifically for this program based on cognitive-
behavioral therapy, the ICF, and the Model of
Healthcare Disparities and Disability,” while the
approaches to self-monitoring, problem solving,
communication, and stress management were
based on reviews, deconstruction, and adaptations
of how these skills are addressed in existing
programs. Facilitators teach the skills and concepts
outlined in the program but are trained to use their
own judgment and expertise to assist participants in
applying the skills to their life, situation, or concern.

The Health Mechanics program does not focus
on providing education or information about SCI



or secondary conditions associated with SCI. With
the exception of a brief overview of the issues faced
by individuals with SCI and the recommended
behaviors for managing each, there is little
information about SCI itself. This was a decision
made by the developer (M. Meade) for several
reasons: (a) because of the wealth of educational
material already available for the management
of SCIL; (b) due to the recognition that different
health care providers may recommend different
types of behaviors; and (c) to allow for ongoing
development and integration of best practices
related to the health management of SCI. Instead,
the focus of the Health Management program is
the instruction or reinforcement of self-regulatory
skills for individuals with SCI who manage their
own health in order to help them apply those skills
within the context of their current life situation.

One of the novel components of this self-
management program is that it considers the
assumptions and behaviors of health care providers
and encourages participants to adapt their actions,
interactions, and responses accordingly. The
program encourages participant-patients to
ascertain the degree to which health care providers
have matching (or at least complementary)
expectations of the patients’ role in managing
their chronic impairment and the prevention of
common acute conditions. Ideally, health care
providers should be familiar with the concept
of self-management as well as the key issues and
concerns associated with SCI/D. In addition, the
program encourages participant-patients to identify
or discuss the provider’s comfort with their self-
management of common conditions such as urinary
tract infections and pain and ask for information
to facilitate accurate monitoring of health status
and preferred self-advocacy approaches in order
to prevent punitive reactions (eg, being viewed as
“demanding” or “drug-seeking”).*"*

The Health Mechanics program was revised
and refined based on focus group feedback
from individuals with SCI/D and health care
professionals in 2 regions of the United States.”

This research was a pilot study that used a
randomized controlled experimental design to
evaluate the feasibility of administering Health
Mechanics** in an individual, in-person format
to improve self-regulatory skills and health of
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individuals with SCI. More specifically, study
objectives were to (a) evaluate the feasibility of
administering the self-management program to
individuals with traumatic SCl asan individualized,
in-person intervention and (b) determine the
relevance of the intervention in addressing the
needs of diverse samples of individuals with SCI
with a variety of secondary conditions.

Methods
Sampling and procedure

This study was conducted between October
2011 and June 2013; it was stopped prior to the
enrollment of 30 participants because of limitations
in staff time and funding. The target population for
this study was community-living individuals with
traumatic SCI who were at least 6 months post
injury and were experiencing secondary medical
conditions. Participants were recruited through
organizational newsletters of a state chapter of the
Paralyzed Veterans of America, the SCI registry
at a Midwestern medical center that serves as
an SCI Model Systems Center, a state chapter of
the National Spinal Injury Association, and an
urban advocacy organization for individuals with
mobility impairments. Potential participants were
eligible for inclusion if they were between 18 and
80 years old; had a diagnosis of traumatic SCI with
significant functional impairment; reported mild to
moderate secondary conditions related to SCI with
associated reports of emotional distress; lived in
the community (ie, their own home or apartment);
had reliable transportation to assessment and
intervention visits; and were English speaking.

Trained research personnel screened individuals
for eligibility and administered baseline
assessments. After initial telephone screening
to determine basic eligibility for participation,
individuals were scheduled for an in-person
meeting with the research assistant. At that visit,
informed consent procedures were followed
and the necessary documents completed. The
research assistant read all assessment measures to
participants and asked for their responses; thus,
administration of measures was standardized since
many individuals with tetraplegia find it difficult
to complete written questionnaires independently.
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Following completion of the baseline
assessments, participants were randomly assigned
using a 2:1 block design to either the experimental
intervention or a usual care group; this design
was selected because of the greater demands and
potential for nonadherence and drop-out in the
experimental group. Follow-up assessments, with
the exception of a process evaluation, occurred
(also in person) at 3 and 6 months post baseline.
The process evaluation was conducted either
over the phone, in person, or through e-mail at
between 6 and 9 months post baseline. Participants
were compensated for their completion of
the assessment measures; no additional funds
were provided for experimental participants to
reimburse them for their travel or the additional
time that they spent in the study.

The usual care group completed all outcome
assessments and had contact with the study
team through monthly e-mails or telephone
calls between outcome assessments to facilitate
retention. At the end of the study, participants in
this group received a copy of Health Mechanics.

Experimental intervention

The experimental intervention utilized the
Health Mechanics manualized program.*>* At
the beginning of each skill module, a series of
screening questions are provided. These questions
allow individuals with SCI/D and facilitators to
consider the degree to which a particular skill has
been learned and applied. If individuals’ responses
indicate a good understanding of the concept,
less time or attention may be needed for that
section. If their answers show a limited awareness
of the skills or demonstrate poor integration into
daily activities, facilitators can spend more time
on the explanations and examples. Exercises are
included and handouts for individuals with SCI
are provided at the end of the manual.

For this study, the experimental intervention
was administered to individuals by a trained
behavioral health specialist in person at an
outpatient clinic setting. During the course of
this study, 3 individuals were hired, trained, and
began administering the intervention with at
least one participant; however, 2 of them were
found to not have the degree of flexibility and

clinical skills required to deliver it reliably. The
individual with the requisite skills had a master’s
degree in counseling and experience in working
with children and adolescents but no previous
experience in the rehabilitation setting or with
individuals with SCI; rather, he was required to
learn about living with SCI as part of his training.

Based on recommendations from the National
Institutes of Health (NIH) Behavior Change
Consortium,*”! facilitators were required to read
the Health Mechanics program and discuss their
understanding of it with the program developer
(Meade); they were then required to facilitate
sessions with a practice participant, which were
taped and reviewed by the developer and an
outside consultant (a PsyD psychologist). Finally,
results were reviewed and discussed and additional
training provided when needed. All intervention
sessions were recorded to allow for ongoing
review and evaluation of treatment fidelity using
checklists and logs completed by the facilitators
and the principal investigator.

Participants who completed the intervention
attended between 3 and 10 sessions. Each session
lasted approximately 45 minutes, during which
time facilitators taught the skills and concepts
outlined in the program and assisted participants
in applying skills to their life, situation, or
concern. The amount of time spent on each skill
depended upon the facilitator’s perceptions of the
participant’s understanding of a skill and individual
needs; some participants needed 2 or 3 sessions to
cover a single skill while other participants could
review 2 skills in one 45-minute session. At the
initial session, participants identified the primary
issue they wanted to address; this became the focal
point the facilitator used throughout the program.

Assessments and measures

To the extent available, standardized assessments
of health and self-regulatory skills were utilized. We
adapted a knowledge measure from a much more
limited measure from Thietje and colleagues.*

Demographic and injury-related information

At the baseline assessment, participants were
asked to provide information about demographic



and injury-related characteristics. Demographic
information included gender, current age, race/
ethnicity, marital status, education, employment
status, and residence (including location and
person with whom they were living). Injury-
related information included age at injury, time
since injury, level and severity of injury, cause
of injury, and concurrent injuries (including
traumatic brain injury [TBI]).

Health

Health was assessed at baseline and at the 3-
and 6-month follow-ups using the Spinal Cord
Injury Secondary Conditions Scale (SCI-SCS)
and the Patient Health Questionnaire (PHQ-9).
The SCI-SCS is a 16-item scale based on the
Seekins Secondary Conditions Scale,”® and it
has 2 subscales based on frequency of secondary
conditions and distress associated with those
conditions. Higher scores indicate greater overall
problems with secondary conditions. The PHQ-9**
is a measure of self-reported depressive symptoms.

Self-regulatory skills

Self-regulatory skills, including problem-
solving skills, self-efficacy, and knowledge, were
assessed at baseline and at the 3- and 6-month
follow-ups. Self-assessed problem-solving ability
was measured using the total score of the Social
Problem-Solving Inventory — Revised: Short
(SPSI-R:S).” Perceived self-efficacy for managing
SCI was assessed using the Disability Management
Self-Efficacy Scale (DMSES).*® Finally, we used an
adapted measure of knowledge about managing
SCI and preventing secondary conditions.*

Process evaluation

A process evaluation was created for the study
to collect systematic feedback from participants
about various components of the study, including
assessment procedures, staff, and the intervention.
Study personnel attempted to contact participants
by phone to gather this information after the
6-month assessment was complete; if no contact
was made, a survey of the items was mailed to
them.
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Statistical analyses

Descriptive and inferential statistics (including
chi-square and ¢ test) were conducted using IBM
SPSS version 22 (IBM, Inc., Armonk, NY). Because
of the small sample size, a significance value of
p<.10 (2-sided) was used to determine possible
statistical differences between groups.

Results

Figure 1 provides a CONSORT diagram of
the flow of participants through the study. As
noted, of the 68 individuals who were screened to
participate in the study, 60% were not included
in the study. The primary reasons for exclusion
were transportation issues and distance to the
assessments and the amount of time required
for participation. Twenty-seven individuals were
enrolled, completed baseline assessments, and were
randomized (19 to the experimental intervention
and 8 to the usual care control groups).

Baseline characteristics of groups

Twenty-seven individuals with chronic SCI who
reported experiencing secondary conditions were
recruited from the community. All participants
were non-Hispanic White and most were male
(85.2%). Average age at the time of participation
in the study was 44.59 years old (SD = 12.4), and
the average time since injury was 15.91 years (SD =
12.5). Participants displayed a wide range of levels
of impairment and severity of injury and secondary
conditions. Table 1 provides information on
the baseline demographic and injury-related
characteristics of participants. Nonparametric
statistics were used to determine whether there were
differences between groups. As noted in Table 1, at
the baseline assessment, chi-square analyses showed
few differences between experimental (n = 19) and
control (n = 8) groups for most comparisons of
demographic and injury-related information. The
2 demographic differences between groups were
associated with time since injury (with participants
assigned to the experimental intervention having
lived for a longer time with their SCIs) and marital
status (with experimental participants more likely
to be divorced).
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Assessed for eligibility (n=68)

[ Enrollment ]

Excluded (n=41)
+ Not meeting inclusion criteria (n=2)
+ Declined to participate (n=23)

A 4

+ Lack of transportation / too far to
travel (n= 13)
+ Other reasons (n= 3)

Randomized (n=27)

!

[ Allocation ]

A4

Allocated to intervention (n=19)
+ Received allocated intervention (n=13)

+ Did not receive allocated intervention
(n=16)

A

Allocated to control (n=8)

Follow-Up ]

A 4

Lost to follow-up (n=5)
+ Discontinued intervention and unable to
contact again (n=5)

A4

Lost to follow-up (n=0)

Analysis ]

Analyzed (n=14)
+ Excluded from analysis (n=5)
® No follow-up data (n=5)

Analyzed (n=8)
+ Excluded from analysis (n=0)

Figure 1. CONSORT flow diagram of participants through the study.

Participants’ scores on psychosocial measures are
shown in Table 2. Baseline differences were found to
exist between the control and experimental groups.
Individuals in the experimental intervention
showed higher levels of self-efficacy (DMSES;
t =2.58, p = .02) and fewer depressive symptoms
(t =-3.05, p < .01). No significant differences can
be seen between groups at the baseline assessment
on measures of SCI knowledge or secondary
conditions or on the total score on the SPSI-R:S.

Feasibility

As noted in Figure 1, 68 individuals with SCI
were screened for participation in the study. Of
those, 2 did not meet inclusion criteria; 36 were
eligible but decided not participate in the study,
either because of the time associated with the
intervention or travel- and transportation-related
issues. Twenty-seven individuals with chronic SCI
were recruited into the study, underwent baseline
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Table 1. Demographic characteristics of sample (N = 27) at baseline

Characteristic Overall* (N=27) Intervention (n=19)  Control group (n=8) Significant
differences
Gender
Female 14.8% 15.8% 12.5% NS
Male 85.2% 84.2% 87.5%
Race/Ethnicity (N=26)

White 100% 100% 100% NS
Current age, years (SD) 44,59 (12.4) 47.00 (12.0) 38.88 (11.9) NS
Education

Less than high school 3.7% 5.3% 0% NS

High school diploma or GED 40.7% 36.6% 62.5%

Post-HS education/some college or more 55.6% 63.2 37.5%

Marital status

Single 48.1% 36.8% 75% x=4.65,p=.10

Married 25.9% 26.3% 25%

Divorced 25.9% 36.8% 0%

Living situation (N=25)
Live alone 48% 52.6% 33.3% NS
Live with family and/or partner 52% 47.4% 66.7%

Environment of residence

Urban 25.9% 31.6% 12.5% NS

Rural 33.3% 26.3% 50%

Suburban 40.7 42.1% 37.5%

Employment status

Not working 81.5% 73.7% 100% NS

Part-time employment 7.4% 10.5% 0%

Full-time employment 11.1% 15.8% 0%

Time since injury, years (SD) 15.91 (12.5) 28.32 (13.3) 9.121 (7.4) T=1.92, p=.07
Age at injury, years (SD) 28.70 (12.7) 28.32 (12.7) 29.63 (13.3) NS
Level of injury

Cl-4 7.4% 10.5% 0% NS

C5-8 44.4% 36.8% 62.5%

Thoracic 37% 42.1% 25%

Lumbar/sacral/cauda 11.1% 10.5% 12.5%

Type of injury (N=23)
Incomplete 43.5% 41.2% 50% NS
Complete 56.5% 58.8% 50%)

Traumatic brain injury
No 88.9% 94.7% 75% NS
Yes 11.1% 5.3% 25%

Attrition
No 81.5% 68.4% 100% X*=3.25,p=.72
Yes 18.5% 31.6% 0%

Note: HS = high school; NS = not significant.
“Except where otherwise noted.
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Table 2. Baseline assessment scores on measures
of health and self-regulation (means and
standard deviations)

Measure and Experimental Control Significant
subscales group (n=19) group differences
(n=8)
Knowledge 79.16 (9.0) 79.38 (9.5) NS
total score (%
correct)?
DMSES T-score® 53.52 (7.7) 45.80 (5.4) T=2.58,
p=.02
SPSI-R:S (total)®  108.84 (10.4)  108.00 (8.6) NS
PHQ-9" 5.11 (4.2) 11.00 (5.2) T=-3.05,
p<.01
SCI-SCS?
Distress 9.32 (4.8) 12.25 (4.8) NS
Frequency 11.37 (5.5) 14.50 (4.5) NS

Note: DMSES = Disability Management Self-Efficacy Scale; NS =
not significant; PHQ-9 = Patient Health Questionnaire; SCI-SCS =
Spinal Cord Injury-Secondary Conditions Scale; SPSI-R:S = Social
Problem-Solving Inventory — Revised: Short.

“Higher scores are associated with better functioning.

®Higher scores indicate greater problems or dysfunction.

assessments, and were randomized into either the
experimental intervention (n = 19) or the usual
care control group (n = 8). Of the 19 individuals
randomized to the experimental intervention, 5
withdrew from the study and 1 was mistakenly
discontinued by research study staff, although
he continued to participate in assessments. In
contrast, all of the participants in the control
group (n = 8) completed the study. This difference
was significant (x> = 3.25, df = 1, p = .07). No
differences were noted in attrition associated
with any demographic or injury characteristic.
However, a difference in attrition was noted based
on PHQ-9 scores (t = 2.49, p = .02); individuals
who showed fewer depressive symptoms were
more likely to drop out of the study.

The range of issues addressed by the intervention
is shown in Table 3, which lists the primary
focus of the intervention for participants in the
experimental group and the number of sessions
that each completed. Individuals who completed
the intervention addressed a range of issues,
including bowel and bladder management,

pressure ulcers, and sexual dysfunction. Among
the 13 individuals who completed the program,
the median and mode number of sessions were 6.

Implementation of experimental intervention

After the study was completed, feedback was
collected from the facilitator about his experience
in implementing the Health Mechanics program as
an individual, in-person intervention.

Scheduling sessions

Upcoming sessions were always scheduled at
the end of the session that was just completed;
this helped minimize issues with phone contact.
Some individuals were given the option of going
over more than one skill lesson per session. This
was done to reduce travel for the participant.
This was also only offered to individuals who
demonstrated general comprehension of the skills.
The attendance rate of individuals was high and
rescheduling of sessions was not cumbersome.

Selecting an issue

The focus of the sessions was generated by the
participant. It had to be a condition secondary to
SCI, and it had to be something that the participant
wanted to work on.

Administration of the intervention

The facilitator thought that conducting the
intervention using an in-person, face-to-face
format was beneficial as it allowed him to more
accurately gauge comprehension of the material;
this was particularly important when reviewing
the content of the session. He also felt that being
able to read facial expressions and body language
provided opportunities to identify issues that were
not verbally expressed and to provide further
explanation of the concepts that might have be
missed. The facilitator felt that he was able to go
more in depth or approach a topic in a different
manner to aid the learning process. One individual
could recite from memory some parts of the
modules. The facilitator asked more questions to
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Table 3. Primary focus and number of sessions for participants in the intervention
group (N=19)
Participant number Primary focus for intervention No. of sessions  Other notes
S000 Bowel and bladder issues 5
S001 Multiple issues — gait / foot drop, 3 Discontinued intervention
bowl and bladder, spasticity after birth of child
S002 Contractures, bowel, gait 7
S004 None 0 Discontinued intervention
S005 Weight management
S008 Pressure ulcers, bladder 10
S009 Breathing, congestion 6
S011 Diabetes 1 Discontinued intervention
S012 Breathing, bladder 6
S013 Sexual dysfunction 3 Condensed intervention due
to distance subject had to
travel
S014 Anxiety 6
S017 Back pain, TBI, smoking-related 6
issues
S018 Pressure ulcers 4
$020 Injury to paralyzed extremity (feet) 1 Discontinued intervention
S021 Not determined 0 Discontinued intervention
S023 Bladder infections 6
S024 Pressure ulcers 4
S025 Bladder 5
S026 Back pain 4

Note: TBI = traumatic brain injury.

ascertain the individual’s actual comprehension
of the topic. This awareness and flexibility are
essential for facilitating this intervention.

All participants — even those who did not
continue past the first session — were perceived as
being engaged in the sessions and participating
fully; that is, they exhibited verbal and nonverbal
signals that they were interested in the topic.

The facilitator noted that literacy level and
cognitive functioning needed to be accounted
for when enrolling subjects. The process of
this particular intervention requires that the
participant has some introspection ability. One
participant had low levels of literacy and showed
evidence of cognitive inflexibility. Although
the Health Mechanics program as designed is
capable of overcoming lower literacy levels by

implementing more guidance from the facilitator
and allowing the homework to be completed in
session as opposed to between sessions, a redesign
of the program may be required to overcome
executive function deficits, especially inflexibility
of thinking and self-awareness. It was noted,
though, that it was not particularly problematic to
engage the individuals with TBIs in the program,
as long as they were aware of their impairments.

Finally, with regard to the homework that
was assigned at the end of each skill section, the
facilitator noted that while no participant verbally
refused to do the homework, there were times that
the homework was not completed prior to the
session. In these cases, the facilitator worked with the
participant to complete it. There was no resistance
with completing the homework in session.
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Subjective evaluation of experimental intervention

Process evaluations were collected from 8
individuals who completed the experimental
intervention. Responses are summarized below
based on the structured questionsin the assessment.

Training of facilitator

When asked about the training of the facilitator,
7 of the 8 agreed that he was well trained. One
individual thought that he initially lacked
knowledge about SCI and the impact it has on
the lives of individuals with SCI but said that
the facilitator’s understanding improved as the
intervention went forward.

Length of intervention

When asked about the time required for the
intervention, participants seemed to feel that both
the number of skills and the length of the sessions
were appropriate, though some recognized that
these might vary based on individualized needs.

Thoughts about the intervention

In general, participants reported feeling positive
about the intervention. Specific comments
included:

[It] went well, refreshed on stuff, allowed [me] to
refocus on issues previously learned.

[Theprogram] offered a lot of variety and approaches
in dealing with issues in problem-solving.

“Do you think the intervention taught you
useful skills? Have you applied these skills to
managing your health?” While one individual felt
that they did not learn anything, the other 7 noted
learning and applying at least one of the skills.
Specific comments included:

[I] applied them. [They] made sense ten years

later in context.

Almost everything was something [I] had exposure
to. Going through process was useful.

[1t] helped reinforce health management skills—a
lot of stuff about skin and bowel program.

“Overall, do you think you benefitted from
participating in the intervention? If yes, in what
way? If no, why not?” All of the respondents
reported that they benefitted from participating.
Comments about the benefits included:

The intervention made [me] reflect a little more
about what was going on.

It absolutely increased [my] knowledge base.

It directed [me] into a structured approach to
problem-solving.

“How helpful do you think this project /
intervention was?” Responses ranged from “not
really relevant to me” (n = 1), to “somewhat useful”
(n = 4) and “very helpful” (n = 3). One individual
qualified their response of “very helpful” with a
note that they “have been in the [wheel]chair a
long time and so there was much I did not need.”
One participant noted he felt that the program
would benefit from putting individuals with SCI
in contact with peers.

“Who do you think could benefit most from the
intervention?” Although the participants reported
that the program was beneficial to them, they
appeared to think that it would be most beneficial
for individuals who were earlier in their experience
in living with SCI (generally for those 2 years or
less). That said, one individual expressed concern
that those who were younger or earlier post injury
would take the training less seriously. Others who
were identified as potentially benefitting from the
intervention were “anyone in danger or at risk for
not doing things” and individuals with specific
problems to address. Finally, one of the participants
felt that many individuals beyond those with SCI
would benefit from the intervention, including
caregivers and health care providers, insomuch as
the program focused on empowering patients.

Factors influencing participation

When asked how various environmental factors
influenced participation in the assessments,
participants who completed the process evaluation
noted that their ability travel to the sessions was
impacted by weather (n = 1); transportation,
including the price of gas (n = 3); and personal-care



attendants (n = 1). When queried about whether
they thought the program could be effectively
administered using the phone or other telehealth
devices, several said yes, at least as a supplemental
approach, whereas others noted that they did not
think that just a phone-based intervention would
have been as helpful.

Adverse and unexpected events

Adverse and unexpected events (AE/UEs)
occurred to individuals in both the control and the
experimental groups; many of these were consistent
with the types of injuries and conditions (such as
urinary tract infections and pressure sores) for
which individuals with SCI are at increased risk.
The number and severity of AE/UEs appeared
generally equal between the 2 groups, and none
appeared to be associated with participation in the
study. Table 4 provides information about the AE/
UEs in the study.

Discussion

Results suggest that the Health Mechanics
program, when conducted as an individually
administered, in-person intervention, could be
used to address a wide range of behavioral and
health targets. It was evaluated as relevant and
useful by participants and was not associated
with any specific adverse events. Many of the
participants in the intervention group suggested

Table 4. Adverse and unexpected events
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that the self-management program would be most
beneficial to persons with newer injuries, but
most still reported that they received benefit from
participating.

The study and the experimental intervention
were successful in engaging a diverse group of
individuals. Participants ranged from 6 months to
38 years post injury; the study included individuals
with high-level tetraplegia as well as those with
incomplete SCI who were able to ambulate. In
addition, males and females appeared equally as
likely to both enroll in and drop out from this
study. The one exception with regard to diversity
of the sample, however, was the lack of enrollment
of individuals with SCI from racial and ethnic
minority backgrounds. At this time, it is unclear
whether this due to the location of the outpatient
clinic, the pool of participants, the format of the
program, or some other factor.

The range of health targets that were addressed
through the self-management program is worth
noting. The skill development format appeared
relevant to addressing a wide range of physical
and psychological issues; this differentiates
the program from existing psychoeducational
approaches and programs that focus on a more
limited range of issues.””*

Ultimately though, the relatively high number
of individuals who were unable or declined to
participate because of transportation issues or
other reasons, as well as the rate of attrition from the
experimental intervention, brings up the question

Control group

Experimental group

S010 - Subject had an episode of autonomic dysreflexia. He went to
emergency room and was admitted to the hospital.

S016 - Subject had a sore on her thumb. She went to a physician to
have it treated.

S016 - Subject had a urinary tract infection and a yeast infection. She
went to an urgent care clinic for treatment.

S022 - Subject went to emergency room and was admitted to the
hospital for shortness of breath. It is unknown where the subject was
at onset of the problem. Subject was treated at a hospital.

S013 - Subject had an anaphylactic reaction to Neosporin.

S014 - While eating, the participant cut his mouth. Because he is on blood
thinners, the cut led to significant blood loss and emergency treatment.

S014 - Subject went to podiatrist for evaluation and treatment of a
pressure sore on a toe on his left foot.

S014 - Incident occurred as subject was leaving the waiting room
after his appointment. His wheelchair was close to the brick interior
wall. When he moved his hand to propel his chair forward, it rubbed
against the wall. Subject received a scrape that was about 1 inch long
on the top of his left hand.

S023 - Subject went to emergency room due to blood clots in his
urine and was hospitalized for observation. Since then the subject was
scheduled to have surgery to correct a problem with his urethra.
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of the feasibility of the program. This program has
been clinically utilized to provide the format and
structure for an inpatient group by the lead author
(Meade) with at least a subjective assessment of
engagement and success, but its application in an
outpatient setting was less clear. At the very least,
the requirement of traveling to the outpatient
clinic reduced the number of individuals who were
willing to participate in the study and possibly
biased the sample by self-selecting individuals
who were serious about making changes in their
lives; this may contrast with briefer interventions,
such as motivational interviewing, which are more
integrated into existing care processes and may be
easier for participants to engage with.**

Also of concern is the facilitator’s question about
the usefulness of Health Mechanics, in its current
format, to address the needs of individuals with a
lack of awareness and cognitive inflexibility. This
is important considering that the concomitance
of SCI and TBI is as high as 60%.* Future
iterations of the program, as well as other health
management programs for this population, will
need to consider how to better define the selection
of participants or tailor recommendations and
approaches to the needs of individuals with
cognitive deficits.

Despite its limitations, the Health Mechanics
program appears to warrant additional research
with a larger, more well-defined population given
its flexibility to address a broad range of issues, the
positive feedback from participants, and the lack
of serious adverse events. Future studies, though,
should examine and better define the characteristics
of participants who would be thought to benefit
from an intervention focused on skill development.
In particular, the Health Mechanics program
administered within a health care setting may be a
useful complement to existing health management
approaches, including the education and groups
often offered during inpatient rehabilitation,”’
patient-provider interactions in outpatient clinics,
and support groups.”®*!

Limitations

This study has limitations that must be
acknowledged and addressed in future research.
Designing the intervention to be administered in

person in an outpatient clinic setting definitely
limited the number of individuals with SCI who
were able to participate. Transportation and travel
is often a significant barrier for individuals with
SCI — either because of the time or cost involved or
the need to engage others (whether paid or unpaid
caregivers) to assist with arrangements.

Similarly, the time required to participate in
the intervention definitely influenced recruitment
and likely influenced attrition. Even though
the number of sessions and demands of the
intervention were comparable or less than seen in
other self-management programs,’®* the burden
and effort required to attend and participate in
these sessions for individuals with SCI partially
explained the fact that only the experimental
group experienced attrition.

Because of the small sample size of this pilot
study, we have limited our analysis and discussion
to issues directly associated with the feasibility
and subjective evaluation of the program. An
article is currently being developed that examines
the changes that may or may not have occurred
with the intervention group in order to try and
distinguish who the intervention may and may not
be appropriate for.

Although participants were randomized, there
were baseline differences between the control
and experimental groups. Participants in the
intervention group had lived longer with their SCIs
and were generally healthier and more confident.

Finally, this study used a usual care control
group as opposed to placebo/attention control
group that was subject to equal demands and
burden; this may have impacted the outcome.
The design would have been stronger if the “usual
care group” had served as an “attention control,”
matching the number of in-person meetings
without a treatment focus.

Implications

The Health Mechanics program provides a
flexible self-management intervention that can
be utilized to address any number of conditions
or issues with individuals who vary significantly
with regard to severity of impairment and
functional ability. Implementation of the
program — particularly with motivated, high-risk



individuals — may reduce secondary conditions
and associated health care costs. Future studies
are warranted to explore the effectiveness of
offering the program in various formats (eg,
individual in-person vs group in-person vs
individual telehealth) and to determine the
characteristics of the population who may most
benefit from this approach.
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