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Background: Activity pacing is a behavioral strategy for coping with fatigue, optimizing physical
activity (PA) levels, and achieving a paced approach to lifestyle and sustainable self-regulated exercise
practice to optimize health and well-being. Yet little is known about how activity pacing affects
PA and health-related quality of life (HRQOL) while controlling for fatigue and demographic
characteristics over time in adults with multiple sclerosis (MS). This study examined the natural use
of activity pacing and how it is associated with PA and HRQOL over time in adults with MS.

Methods: Sixty-eight adults with MS (mean + SD age, 45.2 + 10.9 years) completed questionnaires
on their activity pacing, fatigue, PA, and HRQOL 14, 33, and 52 weeks after rehabilitation.
Associations between the variables were examined using multilevel models.

Results: No associations were found between activity pacing and PA (§ = —0.01, P = .89) or between
activity pacing and HRQOL (f3 = -0.15, P = .09).

Conclusions: This study provides an initial understanding of how activity pacing relates to PA and
HRQOL in people with MS over time and indicates that there is no clear strategy among adults with
MS that is successful in improving PA and HRQOL in the short or long term. Persons with MS may
benefit from goal-directed activity pacing interventions to improve longitudinal engagement in PA,
and the present study provides a foundation for further intervention development. Inz J MS Care.
2021523:207-212.

activity (PA) can improve physiological perfor- | often challenging for people with chronic conditions.?

It is a well-known principle that regular physical | healthy individuals, engaging in an active lifestyle is
mance and psychological well-being"? however, | Fatigue symptoms can significantly impede engagement

although compelling evidence exists for its efficacy in | in PA and, consequently, health-related quality of life
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(HRQOL) in people with multiple sclerosis (MS).*¢
The experience of fatigue symptoms can lead to cycles
of overactivity followed by prolonged periods of fatigue-
induced inactivity.® Consequently, adequate manage-
ment of fatigue is most important when organizing PA
for people with heightened fatigue sensation.*>

Instruction in activity pacing is believed to help man-
age symptoms and has been widely used in pain man-
agement.”® Activity pacing involves splitting one’s daily
activities into small, manageable pieces to minimize the
influence of fatigue-related symptoms, and allow steady
progressive upturns in activity.” The activity pacing aims
to disentangle fatigue experience from PA behavior and
to offset the overactivity-underactivity pattern where
excessive activity can result in symptom worsening that
necessitates a prolonged period of inactivity or rest as
a means to recover.”® The concept of activity pacing
hypothesizes that by perceiving an increase in PA with-
out worsening of fatigue symptoms, persons are more
likely to feel in control and focus less on their fatigue
sensation, which can in turn result in beneficial effects
on fatigue symptoms and activity participation.’

The few studies on natural use of activity pacing (the
activity pacing persons enact in their daily routine with-
out undergoing an explicitly taught activity pacing pro-
gram) has produced varying outcomes. In some studies,
pacing was associated with low PA levels and other poor
health indicators,'®!" and in other studies the opposite or
no association was found.'>"® The cross-sectional nature
of these studies limits us to exploring what happens to
fatigue symptoms, PA, and HRQOL when a person
engages in activity pacing over time. For example, do
persons engage in more pacing to reduce the influence of
fatigue symptoms on activity and thereby optimize their
PA and HRQOL?"* Studies that examine how activ-
ity pacing relates to PA and well-being in the context
of fatigue experience and perceived risk of overactivity
over time are thus needed to inform and guide treatment
efforts (establish the need for and influence the design of
activity pacing interventions).

This study examined longitudinal associations among
activity pacing, PA, and HRQOL in adults with MS 1
year after rehabilitation, with fatigue and perceived risk
of overactivity as confounders. Because activity pacing
could be a successful strategy to lessen the influence of
symptoms on activity and progressively increase activity
without worsening of symptoms,"> we hypothesized that
pacing engagement would be associated with high levels
of PA and HRQOL over time. We also hypothesized
that pacing engagement would moderate the associations

between fatigue and PA and between fatigue and
HRQOL over time—specifically, over time people who
engage in activity pacing would display weaker associa-
tions between fatigue and PA, to reflect independence of
PA and fatigue, compared with people who engage in
overactive behavior.

Methods
Design

This is an analysis of data from a larger longitudinal mul-
ticenter study in the Netherlands (Rehabilitation, Sports, and
Active lifestyle [ReSpAct]) to evaluate the nationwide imple-
mentation of an active lifestyle program—Rehabilitation,
Sports, and Exercise—among persons with a wide range of
chronic diseases and/or physical disabilities in Dutch reha-
bilitation.'® Data from 14-, 33-, and 52-week follow-up assess-
ments of persons with MS selected from the ReSpAct data set
were used for these analyses. Ethical approval for this study
was obtained from the Center for Human Movement Sciences
of the University Medical Center Groningen and at participat-
ing institutions.

Participants

Participants were recruited from 18 rehabilitation centers
and hospitals in the Netherlands. Participant recruitment was
from May 2013 to August 2015. Participants were recruited
on referral to the participating rehabilitation institutions across
the Netherlands. Potential participants received information
on study rationale and procedures, had questions answered,
and were checked for the inclusion criteria. Participants were
included if they were 18 years or older, had a diagnosis of
MS and received inpatient or outpatient rehabilitation care or
treatment based on medicine consultation at one of the partic-
ipating rehabilitation centers or hospitals, and participated in
the Rehabilitation, Sports, and Exercise program. Participants
were excluded from the study if they were not able to com-
plete the questionnaires, even with help, or participated in
another PA stimulation program. Written informed consent
was obtained from eligible and willing participants.

Procedure

Enrolled participants were assessed through standardized
measurements after rehabilitation. At each assessment point
(14, 33, and 52 weeks), the measurement consisted of filling
out a set of questionnaires on paper or digitally. Participants
filled out an adapted version of the Short Questionnaire to
Assess Health-Enhancing Physical Activity (SQUASH)."
Participants also completed the Activity Pacing and Risk of
Overactivity Questionnaire,'® the Fatigue Severity Scale,'® and
the RAND 12-item Health Survey (RAND-12)" to assess
their engagement in activity pacing and risk of overactivity,
fatigue, and HRQOL, respectively.

Measures

Background demographic characteristics included age, sex,
and body mass index (BMI; calculated as weight in kilograms
divided by height in meters squared).
Engagement in Activity Pacing

The engagement in pacing decisions subscale of the
newly developed Activity Pacing and Risk of Overactivity
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Questionnaire was used to assess engagement in pacing, as
done in the study by Abonie et al.'® The questionnaire was
used to evaluate how and based on which aspects participants
modify their activity pacing behavior over the day, and it pro-
vided insight into engagement in activity pacing and perceived
risk of overactivity in daily life.! The participants scored the
seven items of the questionnaire on a scale from 1 to 5 (1,
never; 2, rarely; 3, sometimes; 4, often; 5, very often). This
generated two subscale scores (engagement in pacing score and
perceived risk of overactivity score) that ranged from 1 to 5.

Physical Activity

Physical activity was assessed with an adapted version
of the SQUASH."” The SQUASH is a self-reported recall
questionnaire used to assess the daily PA of healthy adults
based on an average week in the past month. The SQUASH
was adapted to make it applicable for people with a chronic
disease or physical disability. Within the domains commut-
ing activities, leisure-time activities, and sports activities,
the items wheelchair riding and hand cycling were added.
In addition, the item tennis was modified to (wheelchair)
tennis. Last, self-reported intensity was categorized as light,
moderate, and vigorous instead of as slow, moderate, and fast.
Total minutes of PA per week was calculated by multiplying
frequency (days per week) and duration (minutes per day) for
each activity.!” The original SQUASH has demonstrated good
test-retest reliability and internal consistency and moderate
concurrent validity in ordering participants according to their
level of PA.**?! The adapted SQUASH has good test-retest
reliability."”
Health-Related Quality of Life

Health-related quality of life was assessed using the
RAND-12 (version 1.0)," a validated and reliable question-
naire.”2 The RAND-12 assesses seven health domains: general
health, physical functioning, role limitations due to physical
health problems, bodily pain, role limitations due to emo-
tional problems, vitality/mental health, and social functioning.
The RAND-12 was scored using the recommended scoring
algorithm for calculating global health,® which represents all
domains of HRQOL. The score ranged from 18 to 62, with a
higher score indicating better HRQOL.

Fatigue

Fatigue was measured using the Fatigue Severity Scale.'®
The scale has been proved to be a valid and reliable measure
to determine the impact of fatigue and to detect change over
time in persons with MS.?* The scale includes nine questions,
scored on a scale from 1 to 7 (1, completely disagree; 7, com-
pletely agree). The items were averaged to calculate the fatigue
severity total mean score, ranging from 1 (no fatigue) to 7
(very severe fatigue), with a score of 4 or greater indicating
severe fatigue.'®%

Statistical Analysis

Descriptive statistics were calculated for participants’ age,
sex, BMI, engagement in activity pacing, perceived risk of
overactivity, fatigue, PA, and HRQOL using SPSS Statistics,
version 24 (IBM Corp).?* Multilevel analyses were performed
to determine how engagement in activity pacing was related to
PA and HRQOL after rehabilitation by using MLwiN statisti-
cal software.”” The multilevel analyses created models of PA

Activity Pacing in Persons with MS

and HRQOL, with engagement in pacing as the independent
variable. A two-level model was used in which repeated mea-
sures within individuals (level 1) were clustered within indi-
viduals (level 2). The models included sex, age, and BMI as
covariates and perceived risk of overactivity and fatigue as con-
founders. These variables were included in the models based
on them being general demographic variables of interest in
studies on PA behavior and fatigue and on known associations
with perceived fatigability and PA behavior.?®* All variables
in the multilevel model were standardized. Random intercepts
were considered, thus allowing a unique intercept for each
individual. Because we expect variation in PA and HRQOL
between individuals, random slopes were entered into the
model to properly account for correlations among repeated
measures within individuals. The variables were entered sepa-
rately into the initial model. In model 1, age, sex, BMI, and
fatigue were entered. In model 2, perceived risk of overactivity
and engagement in activity pacing were entered. In the final
model, age, sex, BMI, fatigue, perceived risk of overactivity,
engagement in activity pacing, and interaction terms of fatigue
with engagement in activity pacing and perceived risk of over-
activity were included. During each step, goodness of fit was
evaluated by comparing the ~2*Log Likelihood (IGLS devi-
ance) of the previous model with the most recent model. A P
< .05 was regarded as statistically significant.

Results

A total of 68 adults with MS were included in this
study. Descriptive statistics of the study sample and
outcome measures at each assessment point after reha-
bilitation are presented in Tables 1 and 2, respectively.
Results indicate that the sample was on average over-
weight according to BMI scores (BMI 2> 25), had a
mean + SD age of 45.2 + 10.9 years, and was 22% male.
Engagement in Activity Pacing and PA

Results of the multilevel analysis of activity pacing
association with PA while controlling for demographic
variables (age, sex, and BMI) and perceived risk of
overactivity and fatigue as confounders are presented in
Table S1, which is published in the online version of this
article at ijmsc.org. Engagement in activity pacing was
not associated with long-term PA (8 = -0.01, P = .89).

Testing of interaction effects showed that perceived
risk of overactivity moderated the association between
fatigue and PA (§ = -0.19, P = .02). In other words,
perceived risk of overactivity predicted the association

Table 1. Descriptive statistics of the 68 study
participants

Variable Value
Age, y 45.2+10.9
Body mass index? 26.8+6.3
Male sex 22 (32.4)

Note: Values are given as mean + SD or number (percentage).
?Calculated as weight in kilograms divided by height in meters
squared.
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Table 2. Outcome measures 14, 33, and 52 weeks after rehabilitation

14 weeks 33 weeks 52 weeks
Variable Mean £ SD  Missing, No. Mean + SD  Missing, No. Mean £ SD  Missing, No.
Physical activity, min/wk 1990.32 + 1395.06 25 2029.47 £1311.07 27 1650.53 £ 702.6 40
Health-related quality of life 36.00 + 8.61 30 37.31+8.30 40 38.47 +7.29 46
Fatigue 5.22+0.96 29 5.09+1.21 37 5.09£0.96 44
Engagement in activity pacing 3.86 £ 0.64 29 3.82+0.64 38 3.84+0.59 45
Perceived risk of overactivity 3.63£0.80 29 3.56 £0.74 38 3.42+£0.88 45

between fatigue and PA. This finding suggests that for
those who are at risk of overactivity, there is a negative
association between fatigue and PA. Age, sex, and BMI
were not significantly related to PA (P> .05).
Engagement in Activity Pacing and HRQOL

Results of the multilevel analysis of activity pac-
ing association with HRQOL while controlling for
demographic variables and perceived risk of overactivity
and fatigue as confounders are presented in Table S2.
Engagement in activity pacing was not associated with
HRQOL (B = -0.15, P = .09). However, fatigue was
negatively related to HRQOL (B = -0.33, P < .001).
In addition, age was significantly related to higher
HRQOL (B = 0.27, P = .004) and BMI was significant-
ly related to lower HRQOL (8 = —-0.32, P < .001).

Testing of interaction effects showed that per-
ceived risk of overactivity moderated the association
between fatigue and HRQOL (B = -0.13, P = .04).
This finding suggests that for those who are at risk of
overactivity, there is a negative association between

fatigue and HRQOL.

Discussion

In this study we investigated how self-reported
activity pacing relates to PA and HRQOL over time
(52 weeks after rehabilitation) while controlling for
demographic characteristics, fatigue, and perceived risk
of overactivity in adults with MS. The study sample
reported severe fatigue complaints similar to in stud-
ies evaluating fatigue in MS populations.”® We found
no associations between engagement in activity pac-
ing and self-reported PA or between activity pacing
and HRQOL. Conversely, we found that fatigue was
significantly associated with HRQOL. Specifically,
fatigue was significantly associated with low HRQOL.
This finding was in accordance with the literature that
fatigue contributes to low HRQOL.*" It thus seems that
without targeted activity pacing interventions, engage-
ment in activity pacing does not result in improvement
in PA behavior and HRQOL. The study outcome thus
suggests that people with MS may benefit from an inter-
vention in the form of guidance on optimal use of activ-
ity pacing to achieve a paced approach to lifestyle and

sustainable self-regulated exercise, and to help dissociate
PA behavior from fatigue symptoms.

Despite activity pacing being a greatly recommended
adaptation strategy in chronic pain,® it is underre-
searched, with very few works on it in fatigue manage-
ment in the MS population.” Studies that examined
associations between activity pacing, PA, and HRQOL
in people with MS are scarce. Activity pacing could be a

1532 and exam-

valuable approach in fatigue management,
ining how people with MS naturally pace their activities
in daily life is essential to better understand how to guide
and improve treatment efforts for this population.

Testing of interaction effects in this study allows us
to examine some key assumptions about activity pacing
effects on a momentary basis. For instance, there is an
assumption that when people experience instants of high
fatigue sensations, their PA behavior will be affected.”®
However, activity pacing is a potential adaptive strategy
to modify the expected association between fatigue and
PA behavior.”** In other words, activity pacing could
help dissociate PA behavior from fatigue symptoms.
To our knowledge, this is the first known study test-
ing whether activity pacing moderates the association
between PA and fatigue in adults with MS. We hypoth-
esized that people who most frequently report activity
pacing engagement would demonstrate the weakest asso-
ciations between fatigue symptoms and PA, and people
who most frequently report overactive behavior would
have the strongest associations between symptoms and
activity. We found that activity pacing did not signifi-
cantly moderate the association between fatigue and PA.
Also, it thus seems that without interventions targeting
activity pacing behavior, the natural use of activity pac-
ing does not result in a positive effect on fatigue, PA, or
quality of life. This finding was contrary to that reported
by Murphy et al*®
related to fatigue and PA in people with symptomatic
knee and hip osteoarthritis.

Conversely, perceived risk of overactivity moderated

in their study evaluating how pacing

the associations between fatigue and PA and between
fatigue and HRQOL. For those who frequently report-
ed perceived risk of overactivity, there were negative
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associations between fatigue and PA and between fatigue
and HRQOL. These findings suggest that those who
experience decreases in PA and HRQOL with increased
fatigue are more likely to be engaging in overactive
behavior (too many or prolonged periods of activities,
resulting in high fatigue sensation and subsequent pro-
longed inactive periods) than those who either do not
experience a relationship between fatigue and HRQOL
or experience increases in HRQOL in the context of
higher fatigue. However, note that we cannot determine
from these data whether perceived risk of overactiv-
ity causes a stronger association between fatigue and
PA or whether the strong association between fatigue
and PA evokes overactive behavior. Equally, we cannot
determine from these data whether perceived risk of
overactivity causes a stronger association between fatigue
and HRQOL or whether the strong association between
fatigue and HRQOL evokes overactive behavior.

Taken together, the findings for the moderating effect
of activity pacing and perceived risk of overactivity on
the fatigue-PA relationship indicate that the natural use
of activity pacing may be impelled by complex coping
strategies. It is likely that persons with MS engage in
more complex behavioral strategies in the context of
the fatigue-activity association. In other words, people
with MS may not be only a “pacer,” an “overactive,” or
an “avoider,” and the choice of a coping strategy may
be contingent on the exact state one may be in. For
example, people may be overactive when their fatigue
sensation is low and may pace their activities when their
fatigue sensation is high. Similarly, people may be pac-
ing their activities when fatigue sensations are low and
avoiding activities when fatigue sensations are high. This
points to an important idea that activity pacing may pos-
sibly be seen as an adaptive or maladaptive behavior con-
tingent on whether people are using it to optimize their
daily activities or to avoid activities.

The findings of the present study as well as the lack of
associations between activity pacing and PA and fatigue
found in our previous cross-sectional exploratory study'?
indicate that when no interventions are introduced there
is no distinct approach that is effective in improving
PA and HRQOL in both the short and long term in
persons with MS. Thus, persons with MS might benefit
from guidance or advice in the form of optimal use of
activity pacing to promote longitudinal engagement
in PA. This highlights the need for the development
and design of goal-directed interventions incorporating
activity pacing to stimulate a physically active lifestyle in
people with MS.

Activity Pacing in Persons with MS

To help do this, more research that focuses on
moment-to-moment dynamic associations among activ-
ity pacing, changes in fatigue, and actual PA behavior
is needed. This research would help provide a better
understanding of the associations between natural use
of activity pacing and PA behavior and would help
guide treatment efforts for persons with MS. Despite
the feasibility and easy use of questionnaires to assess
PA, self-reported measures are susceptible to bias. The
use of a self-report measure to assess activity level in this
study is a limitation. Therefore, additional real-time PA
measures are recommended in future studies. In addi-
tion, the lack of information on participants’ MS type,
MS-specific fatigue, and disease severity in this study
limits the ability to draw firm conclusions. Note that
participants received rehabilitation treatment as part of
the larger multicenter study, and we cannot exclude that
centers incorporated advice on activity pacing separately.
However, a structured PA management (eg, activity pac-
ing) program was not included in the multicenter study,
and we believe this has not had an effect on the findings
of the present study.

A strength of this study is the novel and long-term
approach to explore the longitudinal associations
between engagement in activity pacing and PA and
quality of life using multilevel modeling. This could
provide important input for the development of future
interventions that will affect the PA behavior of persons
with MS. Examination of the influence of engagement
in activity pacing on the associations between fatigue
and PA and between fatigue and quality of life pro-
vide novel insights into the complex interplay between
fatigue and activity behavior. This is the first known
study to explore long-term associations between activity
pacing and PA and quality of life in persons with MS.

PRACTICE POINTS

* There is no clear behavioral strategy to improve
physical activity (PA) while managing fatigue
in persons with MS when no interventions are
offered. This study underscores the need to
develop and design interventions to help improve
engagement in PA and manage fatigue symptoms
in persons with MS.

* Persons with MS could benefit from guidance on
the optimal use of activity pacing strategies to
manage MS symptoms and improve PA levels. The
present study provides the foundation for further
intervention development.
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The unique data set spanning three measurement points
of activity pacing behavior, PA, HRQOL, and fatigue
in persons with MS over a 1-year period is a strength
of the study.
Conclusions

This study examined the associations between activ-
ity pacing and PA and HRQOL while controlling for
demographic characteristics, fatigue, and perceived risk
of overactivity 1 year after rehabilitation in a sample of
adults with MS. The results provide an initial under-
standing of how activity pacing relates to PA and
HRQOL in people with MS over time. Activity pacing
seems not be used successfully by persons with MS when
no interventions are offered. There is, thus, a need to
explore activity pacing interventions for persons with
MS. We found that high fatigue was related to low
HRQOL. Furthermore, we found that perceived risk of
overactivity moderated the associations between fatigue
and PA and between fatigue and HRQOL. Persons
with MS exhibiting a high perceived risk of overactiv-
ity and reduced PA and HRQOL in the context of high
fatigue could benefit from an intervention in the form
of instruction in activity pacing to adequately man-
age their fatigue and improve their PA. The present
study provides the foundation for further intervention
development. O
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