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The Influence of Exercise Intensity on
Psychosocial Outcomes in Musculoskeletal
Disorders: A Systematic Review

Sim Klaps, MSc, PT,T Sarah Haesevoets, MSc, PT,T Jeanine Verbunt, PhD, MD,*$
Albére Kdke, PhD, PT,*S Lotte Janssens, PhD, PT,™ Annick Timmermans, PhD, PT,™
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Context: Psychosocial parameters play an important role in the onset and persistence of chronic musculoskeletal disorders
(CMSDs). Exercise therapy is a valuable therapeutic modality as part of CMSD rehabilitation. Hereby, exercise intensity is an
important factor regarding changes in pain and disability in multiple CMSDs. However, the impact of exercise intensity on
psychosocial outcomes remains poorly explored.

Objective: To identify the effects of different modes of exercise intensity on psychosocial outcomes in persons with
CMSDs.

Data Sources: A systematic search was conducted up to November 2020 using the following databases: PubMed/MEDline,
PEDro, Cochrane Library, and Web of Science.

Study Selection: Studies reporting exercise therapy in CMSDs with a predefined display of exercise intensity and an
evaluation of at least 1 psychosocial outcome were included.

Study Design: Systematic review.
Level of Evidence: Level 2a.

Data Extraction: Data regarding demographics, exercise intensity, and psychosocial outcomes were included in a
descriptive analysis. Methodological quality was assessed using the PEDro scale and Critical Appraisal Skills Programme
(CASP) checklist.

Results: A total of 22 studies, involving 985 participants (with fibromyalgia, chronic low back pain, knee osteoarthritis,
psoriatic arthritis, and axial spondyloarthritis) were included (mean PEDro score = 5.77/10). The most common psychosocial
outcomes were quality of life (QoL) (n = 15), depression (n = 10), and anxiety (n = 9). QoL improved at any exercise
intensity in persons with fibromyalgia. However, persons with fibromyalgia benefit more from exercising at low to moderate
intensity regarding anxiety and depression. In contrast, persons with chronic low back pain benefit more from exercising at
a higher intensity regarding QoL, anxiety, and depression. Other CMSDs only showed limited or conflicting results regarding
the value of certain exercise intensities.

Conclusion: Psychosocial outcomes are influenced by the intensity of exercise therapy in fibromyalgia and chronic low
back pain, but effects differ across other CMSDs. Future research is necessary to determine the exercise intensity that yields
optimal exercise therapy outcomes in specific CMSDs.
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hronic musculoskeletal disorders (CMSDs) are common

at all ages and across all sociodemographic strata of

society.® Their point prevalence averages approximately
30%." As such, CMSDs account for the most common cause
of disability and severe long-lasting pain.*® Globally, this
translates to 21.3% of the total years lived with disability."”
Unfortunately, prevalence of CMSDs is predicted to increase by
more than 50% by 2050, highlighting the need to optimize
management.

To interpret disability levels in CMSDs appropriately, a
biopsychosocial perspective should be used. Besides the
often-restricted impact of biomedical factors in CMSDs in
explaining disability, it is therefore important to consider the role
that psychological and social factors play. Indeed, psychosocial
factors have been identified as important predictors for the
persistence and level of disability of CMSDs.*>** For
example, perceived self-efficacy (ie, a person’s own judgment of
capability to perform a certain activity to attain a certain
outcome’") relates to pain and disability in chronic low back
pain as well as to disability in arthritis, fibromyalgia, and
shoulder pain."'"**** Higher levels of pain catastrophizing
predict development of long-term pain, increase disability, and
yield higher health care costs among persons with chronic low
back pain and peripheral joint pain. Symptoms of depression
and anxiety contribute to impaired long-term outcomes such as
physical disability and work disability in several CMSDs.
Likewise, movement-related fear often predicts progression of
pain intensity, quality of life (QoL), and disability.%

Exercise therapy is advised as a primary treatment modality
for CMSDs. It significantly improves physical fitness and
consequently decreases disability and pain levels.” The most
frequently applied modes of exercise therapy are
cardiorespiratory training, muscular strength training, or a
multimodal protocol in which the previous modes are
combined.® But, even though exercise therapy is frequently
applied for CMSDs, overall treatment success rates remains
modest.*™ Two distinct reasons are suggested in literature.
First, exercise therapy research in CMSDs so far has
predominantly focused on improving physical function.
However, there is ambiguity concerning the relationship
between changes in physical function targeted by the treatment
(eg, flexibility, strength, endurance) and changes in clinical
outcome (eg, pain, disability).” It is conceivable that other
mechanisms elicited by exercise therapy, such as improvements
on psychosocial outcomes, play an important role in the effect
size of treatment success.’* This line of thought is supported by
a recent review on exercise therapy in chronic low back pain
which showed that 36% of studies propose at least 1 working
mechanism of the therapy to have a psychosocial basis.”
Moreover, while it was initially hypothesized that impact of
psychosocial factors was dependent on specifics of each
musculoskeletal disorder, psychosocial correlates of several
disabling CMSDs have actually been found to be quite
compzlrable.gl'86 Second, an exercise program should be
described using FITT principles, which includes the modalities

36,76

Frequency, Intensity, Time, and Type or mode of exercise.'” But,
for a variety of CMSDs, these modalities of exercise therapy to
optimize treatment efficacy have not yet been evaluated or
displayed properly."* This contributes to considerate
heterogeneity between study protocols and ultimately results in
difficulties with comparing data and making practical guideline
statements.

To maximize the impact of exercise therapy, exercise intensity
is one of the most important factors to provide the correct
physiological response.” For CMSDs specifically, recent research
in exercise therapy has shown that the magnitude of exercise
intensity is determinative for the effect size of improvements in
disability and pain intensity."”"* However, there is no
consensus concerning optimal FITT principles to affect
psychosocial outcomes.***” This is particularly relevant because
the impact of exercise intensity on psychosocial outcomes can
be explained by both psychological and neurophysiological
mechanisms. With regard to psychological mechanisms, training
at a higher intensity might provide persons with more
pronounced mastery experiences, which in turn can lead to
improved self-efficacy and psychosocial well—being.w‘(’2 For
example, Jung et al’’ already showcased that in healthy persons
high-intensity interval training increases self-efficacy beliefs as it
breaks down exercise sessions into short, surmountable bursts,
potentially allowing for multiple successful experiences.
Likewise, Bilberg et al’ found that in axial spondyloarthritis, a
combined high-intensity cardiorespiratory and resistance
training program was perceived as challenging for both body
and mind and described as a positive experience, with rapid
bodily effects that strengthened respondents’ faith in their own
bodies. The latter also changed the respondents’ attitude and
motivation for exercise and made them start taking charge of
their health by challenging the disease.” With regard to
neurophysiological mechanisms, exercise intensity can influence
the inflammatory response' and the response of stress-related
biomarkers such as brain-derived neurotrophic factor, opioids,
and cortisol,”>® which in turn affect pain experience and
affective 1response.55'66 Therefore, this systematic review
investigated the effects of different modes of exercise intensity
on psychosocial outcomes in adult persons with CMSDs.

METHODS

This review was reported according to the (PRISMA) Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
guidelines.” It was submitted to the international prospective
register of systematic reviews (PROSPERO) with ID 197575. The
systematic search, screening process, assessment of
methodological quality, and data extraction were all performed
by 2 reviewers independently.

Literature Search

The following electronic databases were searched until
November 28, 2020: PubMed/MEDline, PEDro, Cochrane
Library, and Web of Science. Database-specific search terms or
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keywords in title/abstract were used to find clinical trials
studying the effects of different modes of exercise intensity on
psychosocial outcomes in adult persons with CMSDs. A varying
combination of the following search terms and their derivatives
was used: chronic musculoskeletal disorders, pain,
rebabilitation, and psychosocial factors. Details of the literature
search for each database are displayed in Appendix 1 (available
in the online version of this article). Boolean operators “OR”
and “AND” were used to combine search terms. Reference lists
of the eligible studies and gray literature were screened to
identify remaining potentially relevant studies.

Eligibility Criteria

Studies were included that involved (1) persons with a CMSD
(ie, ongoing pain felt in the bones, joints, and/or soft tissues that
persists for longer than 3 months'"); (2) exercise therapy of at
least 8 weeks as sole intervention in at least 1 of the study
groups; (3) evaluation of 1 or more psychosocial outcomes,
including affective, perceptual-cognitive, behavioral factors, or
general mental health factors; (4) English or Dutch language; (5)
adults between 18 and 65 years of age; (6) objective measures of
exercise intensity defined as %VO,, . (maximal oxygen uptake),
%HR,,, (maximum heart rate), %HRR (heart rate reserve), or %1RM
(1-repetition maximum); and (7) a randomized clinical trial or
longitudinal cohort study design. Exclusion criteria were (1)
(systematic) reviews, (2) case studies, (3) replies to research
results, (4) interviews, (5) and research protocols.

Study Selection

After duplicate removal, all titles, abstracts, and full texts of the
articles were screened in a blinded manner according to the
eligibility criteria. Disagreement was solved by discussion and
consensus.

Assessment of Methodological Quality

Methodological quality was assessed using the 11-item PEDro
scale for randomized controlled trails and the 12-item Critical
Appraisal Skills Programme (CASP) checklist for cohort studies.
For PEDro, the following scoring criteria were applied: a score
from 9 to 10 = excellent quality, 6 to 8 = good quality, 4 to 5 =
fair quality, and below 4 = poor quality.*> CASP does not
provide a scoring grid and was evaluated in a qualitative
manner only. After initial screening, a consensus meeting was
held between the 2 reviewers. First, Cohen kappa coefficient
was calculated to assess the agreement between reviewers.”
Then, disagreement was solved by discussion and consensus.

Data Extraction

The following data were extracted from the included studies
according to a template that was agreed on in advance: (1)
author names, (2) year of publication, (3) participant
characteristics (pathology, n, mean age, sex); (4) exercise
intensity (as a percentage of HR ., HRR, or IRM), (5)
intervention type (cardiorespiratory, resistance, or combined
training), (6) intervention duration (in weeks), (7) exercise

frequency (in days/week), (8) psychosocial outcome measures
(categorized into affective factors, perceptual-cognitive factors,
behavioral factors, or general mental health™), and (9) within-
group baseline to postintervention therapy results on
psychosocial outcome measures. Data extraction is summarized
in Table 1. For further data extraction of the main outcome of
interest, exercise intensity was divided into 3 categories (low,
moderate, high).”” A detailed overview of intensity ranges in
each category is shown in Table 2. Studies with changes in
exercise intensity across different categories during the study
protocol were discussed separately. A detailed overview of
which psychosocial outcomes belong to the predefined
categories is shown in Table 3. A calculation of effect sizes
(Cohen D or Hedge g) was attempted through evaluation of
within-group outcomes. When means and standard deviations
were not provided in the article, respective authors were
contacted by email and data were requested. However,
insufficient data were obtained from a vast majority of the
source articles. Hence, no effect sizes were displayed in this
review and results were evaluated descriptively.

RESULTS
Results Study Selection

A flowchart of the study selection process is displayed in Figure
1. The search strategy resulted in 7403 articles. Based on the
eligibility criteria, 19 articles were included. The most frequent
reason (40.1%) for exclusion by abstract screening was lack of
exercise therapy as the sole intervention in one of the groups.
The most frequent reason (40.9%) for excluding full-text studies
was the lack of an objective description of exercise intensity. An
overview of studies excluded based on full-text screening is
displayed in Appendix 2 (available online). Screening of
reference lists of eligible studies resulted in 3 extra relevant
studies. A total of 22 studies were found eligible to be included.
Patient data from 2 studies—namely, Ericsson et al” and Larsson
et al>—were extracted together, as they evaluated the same
patient sample. This also applied to the 2 studies of Smeets

etal ™™ Finally, data involving 985 participants were used.

Results: Quality Assessment

Results of the quality assessment of the included studies are
presented in Appendix 3 (available online). Mean score of the
PEDro scale was 5.77 (SD, £1.70; range, 2-8). Therefore, overall
quality was rated as fair. More specifically, 13 studies were
classified as good quality, ™ 7 as

fair, 313205389 and 2 as poor.” " Criteria 1 (eligibility criteria),
10 (between-group comparisons), and 11 (point measures and
measures of variability) of the PEDro scale were fulfilled in
more than 90% of the studies. Criteria 5 (blinding of patients)
and 6 (blinding of therapists) were not satisfied in any study.
These criteria are often not feasible in studies involving exercise
therapy.” Only 1 longitudinal study® was included. It scored
9/12 on the CASP checklist. It lost points because of lacking
transparent information on possible confounding factors and
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Table 2. Exercise intensity categories

VO, max, % HRR, % HR % 1RM, %
LIT 0-44 0-44 0-49 0-49
MIT 45-59 45-59 50-69 50-69
HIT 60-100 60-100 70-100 70-100

1RM, 1-repetition maximum; HIT, high-intensity training; HRmax, maximum heart rate; HRR, heart rate reserve; LIT, low-intensity training; MIT, moderate-

intensity training; VOZmax, maximum rate of oxygen consumption.

Table 3. Psychosocial outcome categorization

Category Psychosocial outcome

Affective factors Anxiety

Depression

Emotional distress
Psychological distress
Psychological well-being

Kinesiophobia
Perceptual-Cognitive Self-efficacy
factors Quality of life

Pain catastrophizing
Fear avoidance beliefs
Mental fatigue

Behavioral factors Pain-related acceptance

Mental health General mental health

unclear generalizability. Agreement between the 2 reviewers
was “almost perfect” (k = 0.87).

Results: Data Extraction
Study Population Characteristics

The CMSDs studied in the included studies are shown in Table
1. Ten studies reported on training effects of exercise therapy in
fibromyalgia (EM; n = 430)%!822:#313285L5, 9 o5 chronic low
back pain (CLBP; n = 508)!31434653839549.70, 1 o knee
osteoarthritis (KOA; n = 14)™, 1 on psoriatic arthritis (PA;

n =20)"; and 1 on axial spondylarthritis (ASA; n = 13).”

Exercise Modality Characteristics

An overview of the intervention characteristics is shown in
Table 1. In total, data from 28 intervention groups were
evaluated. In terms of exercise intensity, 3 studies used low-
intensity training (LIT), 3% 9 used moderate-intensity training
(MIT) #3132 5384164 30 6 used high-intensity training

(HIT). 149707 Six studies™ #9197 made a progression
through different exercise intensity categories and could not be

Potentially relevant 7690
s citations identified
§ Additional potentially relevant 3
g citations (hand searching)
< v
o
= Citations after 7403

L duplicates removed Based on study design,

— citations excluded: 775
w Review 529
g f————— > | Case study 108
2 Protocol 82
S v Interview 56

Studies retrieved for 6628
— more detailed evaluation
Based on title evaluations,
citations excluded: 5400
Chronic MSD 1886
Exercise intervention 3121
Psychosocial outcomes 144
English/Dutch 91
Age 18-65 yr 158
Objective intensity measure 0
Studies retrieved for 1228
more detailed evaluation
> Based on abstract evaluations,
3 citations excluded: 1095
= Chronic MSD 234
w ———— > | Exercise intervention 439
Psychosocial outcomes 203
English/Dutch 5
Age 18-65 yr 92
v Objective intensity measure 122
Studies retrieved for 133
more detailed evaluation
Based on full text evaluations,
citations excluded: 111
Chronic MSD 6
Exercise intervention 31
— Psychosocial outcomes 7
English/Dutch 6
. Age 18-65 yr 14
§ Objective intensity measure 47
E
| Relevant studies 22 |

Figure 1. PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) flowchart diagram. MSD,
musculoskeletal disorder.

categorized in the LIT, MIT, or HIT group. In terms of exercise
type, 12 intervention groups performed a cardiorespiratory
protocol *13H183L32BIHT 1 4 interventions performed a
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. 0 4 4
resistance protocol, *#3* #3538 41 2 performed a

combined protocol.@'m‘77 In terms of intervention duration, trials
ranged 8 and 24 weeks. In terms of exercise frequency, trials
ranged between 1 and 4 times per week.

Psychosocial Outcome Characteristics

An overview of the psychosocial outcomes is shown in

Table 1. A total of 13 different psychosocial outcomes were
evaluated in the included studies, most often in terms

of QoL (n = 15)HBBHBIRIABIISLT Josression

(fl — 10)y8,13,l4,23.26.28.325154.69 ﬂnXiety (n — 9)y8,13,14,23,26,28,32,51,54 and
self-efficacy (n = 4) 38457 pain catastrophizing'**"" was
evaluated in 3 studies and kinesiophobia®**” in 2 studies. Fear
avoidance beliefs,” general mental health,® emotional distress,”
psychological Well-being,67 psychological distress," mental
fatigue,” and pain-related acceptance” were each only
evaluated in 1 study.

Effect of Different Modes of Exercise Intensity

on Psychosocial Outcomes
A simple matrix of the effects of different modes of exercise
intensity on psychosocial outcomes per CMSD is provided in
Table 4. A detailed overview of all results can be found in Table 1.

Low-intensity training. Affective and perceptual-cognitive
factors were evaluated in 3 studies.”**** In FM, LIT improved
anxiety, depression, and QoL.26 In CLBP, LIT showed a
percentage improvement of 7.4%* and 4.2%" in kinesiophobia
and a percentage improvement of 4.0%* and 6.4%” in QoL
from baseline to study completion, respectively, in 2 studies;
however, information on statistical significance was lacking.

Moderate-intensity training. Affective factors were evaluated
in 5 studies.***#**% in FM, MIT improved depression.**"** With
regard to anxiety, results were conflicting. Two studies found
an improvement,”** whereas 1 study found no improvement.”
In CLBP, MIT showed a percentage improvement of 2.9%* and
3.0%” in kinesiophobia from baseline to study completion,
respectively, in 2 studies; however, information on statistical
significance was lacking.

Perceptual-cognitive factors were evaluated in 9
studies 3313215 BN MIT was effective for improving QoL in
several CMSDs such as FM,**¥* CLBP,*® and PA.% In CLBP, MIT
showed a percentage improvement of 10.0%"* and 5.2%” in
QoL from baseline to study completion in 2 studies; however,
information on statistical significance was lacking. In FM, MIT
improved self-efficacy.”" Furthermore, MIT was not effective for
pain catastrophizing.” In KOA, only the subscale “function” of
the Arthritis Self-Efficacy Scale improved with no improvement
in the total score.

General mental health was evaluated in 1 study.** MIT was not
effective for general mental health in FM.*

High-intensity training. Affective factors were evaluated
in 5 studies using HIT. 4977 1n CLBP, HIT improved both

. 13,1454
anxiety and depression,"*'*?

distress.”’
Perceptual-cognitive factors were evaluated in 1 study using
HIT.”” HIT improved pain catastrophizing in CLBP.”

In ASA, HIT improved emotional

Progressive intensity training. Affective factors were
evaluated in 4 studies.”***'" In FM, 2 exercise programs that
progressed from LIT to HIT improved neither anxiety nor
depression.”>" However, in the same population, exercise
programs that progressed from LT or MIT" to HIT improved,
respectively, psychological well-being and psychological
distress.

Perceptual-cognitive factors were evaluated in 6
studies.B#¥ 516 1y FM, exercise programs that progressed
from LIT* 547 or MIT'® to HIT improved QolL, #3167
self—efficacy,()7 pain catastrophizing,” and mental fatigue.*
However, Meyer and Lemley”® reported conflicting results as
one intervention group showed an improvement in QoL,
whereas the other intervention group showed a deterioration.
Furthermore, an exercise program that progressed from LIT to
HIT did not improve fear avoidance beliefs about physical
activity and work. ™ In CLBP, exercise programs that
progressed from MIT to HIT improved QoL.”

Behavioral factors were evaluated in 1 study.” An exercise
program that progressed from LIT to HIT improved pain-related
acceptance in FM.?

DISCUSSION

The aim of this systematic review was to summarize current
evidence regarding the influence of exercise intensity on
psychosocial outcomes in persons with CMSDs. Twenty-two
studies reporting on 5 different CMSDs were found. Based on
the analysis of these studies, this review shows that changes in
psychosocial outcomes, elicited by exercise therapy, can be
affected by exercise intensity. However, the impact of exercise
intensity seems to differ between patient groups and sufficient
information is lacking in certain CMSDs.

The majority of studies in this review reported on 2 CMSDs;
namely, FM and CLBP. For these disorders, some specific
outcomes are displayed. In persons with FM, QoL improved
with exercise programs of any intensity, suggesting that exercise
intensity is not the determining factor for QoL in this
population. Only 1 study” with an intervention program that
progressed to exercising at high intensity found a deterioration
of QoL. But this result should be evaluated with caution, as this
study had a high probability of bias due to low study quality
(PEDro = 2/10). Also, this was the only study with a prolonged
exposure to HIT showing the potential impact of program
duration. High exercise intensity was reached at week 3 and
lasted up until the last week of the program (week 24). In
comparison, the other studies applied an average of only 5
weeks of HIT."*#*%% The authors of the study hypothesized
that HIT might only be tolerated for a limited amount of time,
which explains that a prolonged exposure to HIT may have
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reverse effects on QoL in persons with FM.”" Indeed, in healthy
persons, prolonged exposure to HIT can lead to overtraining,
which can manifest itself in a deterioration in psychosocial
outcomes such as depression, anxiety, and sleep disturbances.”
Anxiety and depression decreased after both LIT* and MIT*"*
programs in persons with FM. However, when persons with FM
participate in programs that progress from MIT to HIT, no
decreases were observed in these outcomes.””! The lesser
ability to withstand higher intensity exercise protocols in this
population might be linked to altered central pain processing
mechanisms and the perception of considerate muscle fatigue
or cardiorespiratory exertion during HIT protocols as an
abnormal peripheral input.**® However, dropout rates were
fairly high throughout exercise programs of all intensities (with
5 of 10 studies scoring a dropout rate of >20%). As such, results
seem comparable with recommendations for exercise therapy in
FM to improve outcomes such as physical fitness, pain, and
fatigue, where mostly low- to moderate-intensity protocols are
recommended. Nonetheless, often information is also lacking
here and calls for more high-quality data to provide conclusions
have been made.”

In contrast to persons with FM, persons with CLBP clearly
benefit from exercising at a higher intensity for improving
anxiety and depression."*** Multiple causes for this potential
benefit have been stated. On one hand, in terms of
neurophysiology, LIT is not sufficient to induce significant
changes in the nervous system, as it doesn’t exceed the
intensity threshold to activate the hypothalamus-pituitary-
adrenal hormonal axis to improve anxiety and depression.
On the other hand, although HIT is more physically
demanding than LIT or MIT, healthy persons report greater
enjoyment after HIT compared with MIT and LIT.” In that
way, a high-intensity exercise protocol may contribute to
obtaining psychosocial results that are better than a LIT or MIT
exercise protocol.””® Moreover, HIT is beneficial for QoL in
persons with CLBP,”” whereas LIT has no obvious effects for
QoL as the studies did not report improvements.!
Furthermore, HIT is also beneficial for pain catastrophizing in
persons with CLBP.”” Results of Sveaas et al”’ concerning
persons with ASA are in line with the results of CLBP, as an
improvement in emotional distress was found after a 3-month
HIT program. While kinesiophobia is a well-known
psychosocial factor related to persistence of CLBP and
disability in this population,*/g'()1 no significant improvement on
this outcome was displayed in any exercise program. Possibly,
these programs should be designed to be more specific to the
activities that incite fear of movement such as bending or
lifting. While studies have already shown a task-specific
approach to be effective,”” they lack clear description and
supportive evidence of exact modalities that are needed to
produce results. Besides, for persons with CLBP, only studies
using LIT or MIT are available and no studies with a HIT
program or progression of intensity evaluating fear of
movement could be identified. Hence, it is not yet clear
whether this modality produces better results on this outcome.

9

00

For other common CMSDs such as chronic neck pain and
rheumatoid arthritis, no studies meeting the inclusion criteria
were found. This was mainly because of the lack of reporting
outcome measures related to psychosocial factors. Nonetheless,
these factors have been found to interact with the onset and
persistence of these disorders.******” Furthermore, similar to
the results found in CLBP, differences in exercise intensity seem
to affect results on pain intensity and disability, with better
results in HIT protocols.”"” Therefore, the authors argue the
importance of including psychosocial outcome measures in
future exercise therapy protocols in these and other CMSDs.

Despite the fact that all studies included in this review
described the exercise intensity objectively, 6 studies could not
be classified into LIT, MIT, or HIT because they used a
combination of exercise intensity modes, more specifically
progression from LIT or MIT toward HIT, #5551 Thig might
be due to recommendations to not immediately start with
high-intensity exercises but progressively increase the intensity
of exercises in certain CMSDs.”" By making a gradual
progression in exercise intensity and thus an increasing
exposure to loaded movements, one’s physiological and
psychosocial treatment outcomes could improve as the person
with the CMSD can tolerate higher demands placed on the body
and has a gradual exposure of pain-related fear,** without
triggering the previous experience of pain and pain-related
fear. """ Because of this advantage, it is plausible to use a
gradual progression in exercise intensity. However, it is
important that a correct representation of the progression model
and adaptations throughout the exercise protocol are added in
the methods of these studies. Only in this way can an analysis
be made of the influence of different exercise intensities.

The results of this review need to be interpreted in the context
of a number of specific limitations. First, previous studies
already reported high variability and unclear protocols in the
description of exercise therztpy?‘“"72 Indeed, many studies did
not objectively reflect exercise intensity in their protocol, which
was the main reason (40.9%) for exclusion. Moreover, variety in
pathology, outcome measure, type of intervention, and
follow-up period prevented pooling of the data. Hence, no
meta-analysis could be performed. Also, differences in
underlying working mechanisms of either cardiorespiratory or
strength-training protocols might have an impact on whether
exercise intensity is a factor in those specific training modes.
While in this review, data were insufficient to evaluate results of
subgrouping therapy modes, this should be an analysis in future
research. Moreover, current studies are investigating possible
mediating effects of a wide variety of other factors related to the
onset and persistence of CMSDs that were not yet sufficiently
inventoried in earlier research such as inflammation,* body
composition,” and nociceptive processing.'® Potentially, these
factors also have a significant impact on how exercise intensity
can be managed by a patient. Progressing insights on these
factors and their influence on CMSDs might direct subgrouping
even more. Second, no studies were included comparing 2
groups where an exercise program of different exercise intensity
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was applied. As such, this review could not evaluate whether
these results differ from a control group performing other
exercise programs or even no exercise. Third, as many studies
failed to provide sufficient data for evaluating effect sizes, the
authors decided not to include it. However, this limits this
review to only providing descriptive information. Fourth, widely
used psychosocial patient-reported outcome measures, such as
the 36-item Short Form Health Survey, Pain Catastrophizing
Scale, and Tampa Scale for Kinesiophobia, might not be
responsive enough and not able to distinguish a clinically
important change from measurement error in persons with
CMSD.® As such, results might be underestimated and must be
interpreted carefully.

The current systematic review shows that there is a need for
future high-quality studies using a clear description of exercise
intensity to enable comparison of effects of different modes of
exercise intensity on psychosocial outcomes in CMSDs. Future
studies should include different groups undergoing exercise
therapy with the sole difference between groups being the
intensity level of exercise therapy. Furthermore, there is a need
to compare the outcomes of exercise therapy programs to other
therapy modalities such as psychological or even multimodal
programs.

CONCLUSION

Changes in psychosocial outcomes, elicited by exercise therapy,
can be affected by exercise intensity. However, there seems to
be a difference between CMSDs in how they respond to
exercise intensity. Persons with fibromyalgia benefit more from
low to moderate exercise intensity, whereas persons with CLBP
benefit more from moderate to high exercise intensity. For other
CMSDs, outcomes are contradictory. However, pooling of data
and comparison of the studies was obstructed because of
heterogeneity of study designs, and some studies showed
considerable risk of bias. Therefore, more high-quality research
is needed to justify the influence of exercise intensity on
psychosocial outcomes in persons with CMSDs.
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