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This exploratory secondary analysis examined whether the presence of six chronic health conditions
moderated the effectiveness of a teleconference-delivered fatigue self-management education program
for people with multiple sclerosis (MS). The longitudinal data used were from a randomized con-
trolled trial involving 181 community-dwelling adults with MS. The primary outcome was fatigue
impact, as measured by the Fatigue Impact Scale (FIS). Mixed-effects analysis of variance (ANOVA)
models were used to determine the best-fitting model. Just under 65% (n = 112) of participants had
at least one comorbid condition. Only diabetes and arthritis moderated all three FIS subscales over
time. People with diabetes were slower to show improvement after intervention than people without
diabetes. People with arthritis made much more dramatic initial gains compared with people without
arthritis but had difficulty maintaining those gains over time. The results point to the need for greater
attention to the impact of comorbidities on rehabilitation interventions. These exploratory findings
suggest that fatigue self-management education protocols may need to be customized to people who are
trying to incorporate MS fatigue self-management behaviors while simultaneously managing diabetes
or arthritis. Int ] MS Care. 2013;15:21-26.

chronic health condition." Unlike acute con- | MS is the disease of interest. Other conditions expe-

ditions, chronic ones tend to have a gradual | rienced by the individual with MS (eg, hypertension,
onset, do not resolve on their own, and are rarely cur- | archritis, diabetes, asthma) are comorbidities.
able.”? Multiple sclerosis (MS) is one example of a chron- Over the past few years, several articles have been
ic condition that tends to be diagnosed early in adult life published about the prevalence and consequences of
and may not significantly reduce life expectancy.’ People | various comorbidities among people with MS.>* Both
with MS may also have other chronic conditions, such physical and mental comorbidities are common among
as arthritis, asthma, diabetes, or cardiovascular disease. people with MS. Using the North American Research
These conditions may precede the MS diagnosis or be Committee on Multiple Sclerosis (NARCOMS) data-

acquired later, as a person ages. From the perspective of base, one group of researchers found that 36.7% of 8983
the MS care team, these other conditions can be defined respondents reported at least one physical comorbid-

as comorbidities. According to Gijsen et al.,* comorbid-
ity refers to the total burden of illness beyond the disease

n Imost half of the US population lives with a | of specific interest. For members of the MS care team,
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(37%), hypertension (30%), and arthritis (16%). Some
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outcomes among people with MS, either positively or
negatively.® These questions apply to traditional medical
treatments (eg, pharmaceuticals) as well as symptomatic
interventions delivered by rehabilitation professionals
(eg, fatigue management, exercise). It may be that the
presence of comorbidities influences who responds to
treatment and who does not, as well as how well they
respond. In other words, comorbidities may function as
outcome moderators'! for MS interventions; if so, this
would require providers to reconsider treatment goals,
intervention protocols, or the general approach to service
delivery. To begin to explore this issue, this longitudinal
secondary analysis was conducted to examine whether
the presence of certain physical comorbidities moderated
the effectiveness of a teleconference-delivered fatigue
self-management program for people with MS. While
mental comorbidities may also moderate the effective-
ness of rehabilitation interventions, they are beyond the
scope of this article.

Methods

This study used existing data from a randomized
controlled trial,'* which was reviewed and approved by
the institutional review board of the authors’ university.
Because of the wait-list control design,' all participants
(N = 181) eventually received the intervention. There-
fore, this secondary analysis is best described as a longi-
tudinal study examining changes over time in a group of

individuals receiving treatment.

Participants

Community-dwelling adults with MS were recruited
through flyers, mailings, and other forms of advertis-
ing. Individuals interested in participating in the study
contacted the study office. A trained research assistant
conducted a telephone screening to determine eligibility.
The following inclusion criteria were evaluated: living
within the state of Illinois; self-reported diagnosis of
MS; 18 years of age or older; functional English literacy
(ie, able to read course materials and carry on telephone
conversations in English); a Fatigue Severity Scale (ESS)
score of 4 or greater (ie, moderate-to-severe fatigue)'’;
and a weighted score of at least 12 on the short ver-
sion of the Blessed Orientation Memory Concentration
Test (BOMCT).' Both the FSS" and BOMCT" have
documented validity and reliability. The FSS enabled us
to target people for whom fatigue was a problem, and
the BOMCT allowed us to screen out people who had
significant memory and concentration deficits that may
have impeded the success of an educational intervention.
Eligible participants were mailed a study information

sheet and a consent form. Upon return of the signed
consent form, they were enrolled in the study.

Data Collection

A trained research assistant collected data by tele-
phone a total of five times (before and immediately
after the intervention and at 6 weeks, 3 months, and 6
months after the intervention). The research assistant
was not involved in the delivery of the intervention.

Outcome Measure

The primary outcome of interest was fatigue impact,
which was measured by the Fatigue Impact Scale (FIS)."
Each of the 40 items is rated using a 5-point scale rang-
ing from 0 (no problem) to 4 (extreme problem). The
instrument has documented validity and reliability, and
is sensitive to changes as a consequence of intervention."
A total score and three distinct subscale scores can be
calculated (cognitive, physical, social). Since rehabilita-
tion goals and interventions addressing fatigue need to
be targeted and specific (eg, cognitive fatigue vs. physical
fatigue), we chose to use the three FIS subscales for this
analysis rather than the total score.

Covariates

Participants self-reported other health conditions
using a simple yes/no format. The question asked par-
ticipants whether they had previously been told by a
physician that they had diabetes, arthritis, heart condi-
tions, abnormal blood pressure, respiratory problems
(eg, asthma, emphysema), previous stroke, or a thyroid
condition. For the purpose of the original trial, this
information was gathered to obtain a broader picture of
the health status of the participants; no additional ques-
tions about the condition were asked, such as time since
diagnosis, level of control, or severity. During analysis,
previous stroke was excluded from the modeling process
because of low frequency (n = 1).

Intervention

The intervention was a group-based, teleconference-
delivered fatigue self-management education program
facilitated by an occupational therapist.'>'® Sessions
were held once a week for 6 weeks, with each session
lasting 70 minutes. Each session provided opportunities
for participants to learn about fatigue self-management
strategies using a combination of teaching-learning strat-
egies—for example, brief teaching sessions, discussions,
and sharing of experiences.

The first session of the program focused on the
fatigue cycle, the importance of self-monitoring fatigue,
principles of rest, and ways to strategically apply those
principles to manage fatigue. The second session
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addressed the role of communication and how com-
munication skills can be used to elicit useful support
from family, friends, and coworkers to manage fatigue.
Through a discussion of body mechanics and the envi-
ronmental setup of work spaces, the third session pro-
vided participants with knowledge and skills to make
adaptations in order to use energy more efficiently dur-
ing everyday tasks. The fourth session addressed activ-
ity analysis and modification in further detail, and the
importance of making active choices and setting priori-
ties for energy expenditures. The fifth session addressed
planning days and weeks, combining and applying the
contents of the previous sessions. The last session func-
tioned as a review, and gave participants an opportu-
nity to set short (1 week), intermediate (3 months), and
long-term (6 months) goals for fatigue management.

Throughout the sessions, the occupational therapist
facilitator employed methods to enhance self-efficacy
development—for example, supporting social model-
ing and vicarious learning, and grading activities and
content to promote mastery. At the end of each session,
participants were given a practice activity based on the
session’s topic. These activities were completed by par-
ticipants between sessions in order to apply the concepts
being introduced.

Data Analysis

Mixed-effects analysis of variance (ANOVA) models
with a combination of random effects (intercept and
linear time trend) and variance-covariance structure
(compound symmetry, Toeplitz band of size 4 and
unstructured) were used to determine the best-fitting
model."”” Model comparison was assessed using both the
likelihood ratio test (for nested models only) and Akaike
information criterion (AIC) score (lower AIC indicating
better model). A quadratic time effect was considered
based on previous analyses with these data.'”> A qua-
dratic time trend can be described as a sharp decrease
(improvement) in the FIS score immediately after the
intervention followed by maintenance over time.

Results

The 181 study participants were primarily middle-
aged (mean [SD] age, 55.5 [8.8] years) at the beginning
of the study and had been living with MS for just over
14 years (mean [SD], 14.6 [9.4] years). Ninety per-
cent were white, and over three-quarters (79.1%) were
female. Just over half (53.4%) reported having relapsing-
remitting MS, 21.9% reported secondary progressive
MS, and 8.9% reported primary progressive MS. The
remaining participants did not know their MS type.

Impact of Comorbidity on Fatigue Outcomes in MS

Just under 65% (n = 112) of participants indicated
that they had at least one other health condition in addi-
tion to MS. Overall, abnormal blood pressure was the
most prevalent condition (27%), followed by arthritis
(26%). Among those with a chronic condition, just over
half reported having at least two conditions (Table 1).

For all three FIS subscales, a random intercept and
random linear trend model was the best fit for the data,
which indicates that participants with and without the
condition in question started with different baseline
scores and had their own score trends over time. While
baseline differences were found between people with and
without heart conditions on all three FIS subscales and
between people with and without respiratory problems
on the FIS-physical subscale, the differences persisted
over time. For both conditions, people with the condi-
tion consistently scored significantly higher (ie, worse;
greater fatigue impact).

Only diabetes and arthritis moderated all three FIS
subscales over time (Table 2). For all FIS subscales,
people without diabetes tended to have a much steeper
initial improvement and maintained the improvements
through the 6-month follow-up. In comparison, people
with diabetes improved more gradually and steadily over
time (Figure 1).

For the FIS-cognitive and FIS-physical subscales,
people with arthritis started off higher (worse) than
people without arthritis, experienced a sharp improve-
ment (decline) in scores by the first post-intervention
time point, and then continued to improve to the sec-
ond post-intervention time point. By month 6, some
improvements had been lost, but scores were still better
than they were at time 1. People without arthritis also
improved, but their improvements tended to be more
gradual over time (Figure 2).

Discussion

Chronic illness management involves monitoring
medical aspects of the condition (eg, symptoms, treat-
ments), coping with emotions, and making adaptations
to roles and responsibilities.'®"” Each of these man-
agement tasks alone can be challenging. When mul-
tiple conditions are involved, management becomes even
more complex, particularly if the adjustments needed for
each condition are not complementary or easily coor-
dinated.”*?' Progressive conditions that vary over time,
such as MS, add another dimension to this situation.

Fatigue is one of the most disabling symptoms of MS*
and is also common in other chronic conditions.” Fatigue
self-management interventions enable people with MS
to develop the knowledge and skills necessary to evalu-

International Journal of MS Care

23



Finlayson et al.

Table 1. Distribution of participants’ health
conditions other than MS (N = 181)

Health condition No. %
Diabetes
Yes 15 8.29
No 163 90.06
Missing 3 1.66
Arthritis
Yes 46 25.41
No 131 72.38
Missing 4 2.21
Heart problems
Yes 10 5.52
No 168 92.82
Missing 3 1.66
High/low blood pressure
Yes 49 27.07
No 129 71.27
Missing 3 1.66
Respiratory problems (eg, asthma,
emphysema)
Yes 19 10.50
No 159 87.85
Missing 3 1.66
Previous stroke
Yes 1 0.55
No 177 97.79
Missing 3 1.66
Thyroid condition
Yes 27 14.92
No 151 83.43
Missing 3 1.66
Other health condition
Yes 39 21.55
No 139 76.80
Missing 3 1.66
Number of health conditions
0 65 35.91
1 55 30.39
2 32 17.68
3 14 7.73
4 1 6.08
Missing 4 2.21

Abbreviation: MS, multiple sclerosis.

ate their rest-activity ratios, plan for and modify activities
and environments to reduce energy demands, and make
active choices about energy use based on personal values
and goals.!*?* Despite the growing evidence in support
of MS fatigue self-management interventions,'>* the
results of this study indicate that the protocols may need
to be customized to people who are trying to incorporate
fatigue self-management behaviors to manage MS while
simultaneously managing diabetes or arthritis.

The findings suggest that people with MS who also
have diabetes may need more support to start incorpo-
rating fatigue management strategies into their lives, as
their initial improvement was much slower than that of
people without diabetes. Diabetes management is com-

plex because it requires following schedules for glucose
monitoring and medication administration, synchronizing
meals and medications, restricting diet, keeping physi-
cally active, and so on.”® People with diabetes have self-
management habits and routines that are already very full.
Consequently, it may be more challenging and take more
time for them to integrate additional fatigue self-manage-
ment strategies for their MS into their lives. Examining
this issue through future qualitative research could provide
important insights for MS self-management interventions
and possible guidance for customization. From a practice
perspective, the findings raise questions about whether
greater collaboration and synergy between MS and diabe-
tes care providers could facilitate self-management support
for those people coping with both conditions.

Although people with diabetes were slower to benefit
from the fatigue management intervention, people with
arthritis were less likely to maintain their initial improve-
ments compared with people without arthritis. There are
two possible explanations for this finding. First, arthritis
symptoms (eg, pain, swelling) are often variable over
time.”>* Simultaneously managing two chronic condi-
tions, both of which have variable symptoms, may add
a layer of complexity in the application of fatigue man-
agement strategies that was not adequately addressed in
the intervention. Second, because we did not ask par-
ticipants to identify type of arthritis or extent of involve-
ment (eg, single vs. multiple joints), the analysis may be
masking variability in response to intervention among
individuals with arthritis. For example, if the majority of
our participants had a form of arthritis for which fatigue
is a symptom (eg, rtheumatoid arthritis®>?°), it may have
been more difficult for them to maintain improve-
ments over time. Certainly future researchers will need
to explore these issues in greater depth in subsequent
studies. Despite this limitation, the current analysis does
suggest that people who are living with both MS and
arthritis may need more frequent follow-up for fatigue
self-management in order to reinforce and maintain
improvements they experience.

Limitations

This study was an exploratory secondary analysis of
existing data. Therefore, participants were not screened
for comorbid conditions, and the consequence is low
frequency for most conditions. Low frequency limits
statistical power and ability to draw firm conclusions.
Because rehabilitation trials often use small samples,
overcoming this limitation in future research will require
pooling of data across multiple sites in order to increase
the prevalence of comorbid conditions within a given
analytic sample.
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Table 2. Results from final mixed-effects models for the three FIS subscales (N = 181)

FIS-Cognitive FIS-Physical FIS-Social
Effect Est. SE t P Est. SE t P Est. SE t P
Intercept 30.23  1.15  26.18 <.0001 3598 1.01 3546 <0001 62.88 2.00 31.48 <.0001
Time -348 0.69 -507 <0001 -364 071 =511 <0001 -740 1.28 -5.77 <.0001
Time? 0.44  0.11 3.92  .0001 044 012 377 .0002 092 0.21 438 <.0001
Diabetes -6.39  3.65 -1.75 .0807 -7.34 325 -226 .0245 -13.74 635 -216 .0311
Avrthritis 7.74 237 327 .0012 8.88 210 423 <0001 1619 4.11 3.94 <0001
Heart 596 269 221 .0275 554 218 255 0113 9.54 470 203 .0428
Respiratory -3.53 1.73 -2.04 .0419
Time x Diabetes 495 208 238 .0179 6.76 220 3.07 .0023 11.02 395 279 .0055
Time x Arthritis -519 144 -359 .0004 -509 150 -3.4 .0007 -10.21 269 -3.80 .0002
Time? x Diabetes -0.71 0.34 -211 .0354 -1.07 036 -3.01 .0028 -1.70 0.64 -2.65 .0083
Time? x Arthritis 076 024 321 .0014 079 025 322 .0014 1.64 044 371 .0002
UN(1,1) 70.57 10.27 2529  5.55 160.73  26.46
UN(2,1) -345 1.55 1.87  1.04 -0.05 4.26
UN(2,2) 0.88 035 0.39 032 196 1.10
Residual 18.24  1.27 19.72 1.38 61.98  4.38

Abbreviations: Est., estimate; FIS, Fatigue Impact Scale; SE, standard error; UN, unstructured variance-covariance.

A second important limitation of the current work
is that all comorbid conditions were self-reported using
a simple yes/no format. For the purpose of descrip-

=g = FIS-Cognitive (NO)
—4— FIS-Cognitive (YES)
=== FIS-Physical (NO)
== FIS-Physical (YES)
—@= FIS-Social (NO)
=@ FIS-Social (YES)

FIS Average Score

Time Point

Figure 1. Predicted Fatigue Impact Scale (FIS) scores over
time, by diabetes status

&= FIS-Cognitive (NO)
== F|S-Cognitive (YES)
=M= FIS-Physical (NO)
=l FIS-Physical (YES)
@@= FIS-Social (NO)
=@ FIS-Social (YES)

FIS Average Score

Time Point

Figure 2. Predicted Fatigue Impact Scale (FIS) scores over

time, by arthritis status
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tion, which was the original intent in collecting these
data, this format was adequate. Yet, for an examination
of moderators, the format was limiting because it did

not provide information about condi-
tion subtype (eg, rheumatoid arthritis
vs. osteoarthritis; type 1 versus type 2
diabetes), severity, degree of control (eg,
well vs. poorly controlled), or tempo-
ral relationship with the MS diagnosis
(eg, before or after MS). These nuances
may be important in selecting fatigue
management strategies to introduce to a
person with MS, as well as in how these
strategies are conveyed during interven-
tion, monitored over time, or linked to
other life routines. On a related note,
Marrie and colleagues’ suggested that
reporting of diabetes and heart condi-
tions is likely accurate among people
with MS, while accuracy of self-reported
arthritis is unknown. Consequently, the
current study may also be limited by the
self-report of arthritis. Clearly, collabora-
tive efforts to accurately document and
then examine the impact of comorbidi-
ties on rehabilitation outcomes over time
will be needed in the future. Greater
understanding of the temporal aspects of
multiple chronic condition management
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over time could provide important insights for MS reha-
bilitation care.

Conclusion

Given the high likelihood that people with MS have or
will acquire other chronic conditions during their disease
course, studies like this one are important for inform-
ing goal setting and treatment planning in MS care and
rehabilitation. This study explored the potential moder-
ating effects of comorbid conditions on the effectiveness
of fatigue self-management education. Managing MS
fatigue requires increased knowledge of available strate-
gies and a commitment to behavior changes that can
be challenging for some people to integrate into daily
routines. Future research should examine whether provid-
ing fatigue management intervention early in the course
of MS makes it easier for individuals to incorporate
additional self-management tasks as additional chronic
illnesses emerge later in life. Moreover, this study should
be replicated with other rehabilitation interventions that
target other important MS symptoms (eg, related to
cognition, pain, balance) and activity limitations (eg, in
walking, transfers, communication). Without examining
potential moderators of intervention effectiveness, it will
be difficult for members of the MS care team to accurate-
ly target treatment goals, select and sequence intervention
protocols, choose appropriate outcomes, and determine
the right timing for follow-up care. O
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