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Context  
Musculoskeletal disorders (MSKD) are currently the leading contributor to disability 
worldwide. Unlike other prevalent and disabling healthcare conditions such as CVD, risk 
factors associated with MSKD are not commonly discussed or integrated into current 
medical practice, rehabilitation practice or wellness programs. The primary purpose of 
this review is to describe the known risk factors most closely associated with MSKD. The 
secondary purpose is to propose a clinical model to manage MSK health aimed at 
maximizing the healthy pursuit of a physically active and healthy lifestyle. 

Evidence acquisition   
In this review the most common MSKD risk factors, with a focus on those that can be 
easily screened in clinical practice are presented. The importance of understanding the 
magnitude and number of risk factors present as well as the multidimensional nature of 
MSKD risk is discussed. 

Results  
A total of 11 MSKD risk factors were identified. Most of the risk factors are modifiable, 
and the evidence associated with modifiability for the most prominent risk factors is 
reviewed. 

Researchers have found that often patients are discharged from care with several known 
MSKD risk factors. In such instances, local pain and dysfunction are managed well, but 
expanding our rehabilitation care to include comprehensive risk factor management 
would ultimately benefit the patient and reduce healthcare costs. 

Conclusion  
The most common MSKD risk factors are discussed and a clinical framework to 
individualize intervention is proposed. Addressing key risk factors within rehabilitation 
may be an important step to reduce the enormous and growing burden these disorders 
are having on society. 

Level of Evidence    
5 
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INTRODUCTION 

Musculoskeletal disorders (MSKD) include more than 150 
diagnoses that affect the locomotor system of individuals. 
MSKD are initially recognized by musculoskeletal (MSK) 
pain, and then secondarily, by limitations in mobility, mo
tor control, dexterity, and general function. They range 
from disorders that arise suddenly, such as fractures, 
sprains, and strains, to chronic conditions contributing to 
functional limitations and disability.1 Often the muscle, 
bone, or joint condition is mechanical in nature as is the 
case in osteoarthritis. Additionally, disorders affecting the 
body’s inflammatory process are included, such as rheuma
toid arthritis, psoriatic arthritis, gout, and ankylosing 
spondylitis. World-wide, the most common MSKD reported 
are low back pain and osteoarthritis.2 MSKD are on the rise 
around the world.3 The total number of MSK-related dis
ability-adjusted life years have increased by 25% from 2000 
to 2015 with MSK diseases being the second cause of years 
lived with disability worldwide. MSKD are known to con
tribute to significant mental health decline, cluster around 
common chronic diseases and increase all-cause mortality.3 

MSKD are the highest contributor to the need for reha
bilitation across the globe with two-thirds of all adults in 
need of rehabilitation.4 More than one in two adults in the 
United States (US), 124 million over the age of 18, report a 
musculoskeletal medical condition. That exceeds the next 
two most common health conditions including circulatory 
conditions (such as heart disease, stroke, and hyperten
sion) and respiratory conditions.5 Across all adult age cat
egories, MSKD are either the most reported medical condi
tions (among those < 65 years old) or second most reported 
(among those 65 years and older). In 2015, 36% of the US 
adult population reported difficulties performing routine 
activities of daily living (ADLs) due to a medical condition. 
Of those adults reporting ADL limitations, 64 million had a 
concomitant musculoskeletal condition. Individuals in the 
US population with an MSKD are likely to have other asso
ciated conditions and comorbidities, affecting health over
all and complicating the MSKD diagnosis and treatment 
process.6 

A recent survey conducted in Australia7 focused on the 
impact of MSKD on the population and described similar 
results with an estimated seven million adults affected by 
chronic and painful MSKD. Of those affected, 57% report 
two or more MSKD, 66% indicated their condition had an 
adverse effect on their family and personal relationships, 
72% report adverse effects on sleep, and 50% report a nega
tive impact on their mental health. Additionally, MSKD can 
severely disrupt work for adults since 58% affected are in 
their prime working years between 25-64 years of age. In 
the United States, low back and neck pain are the most ex
pensive health conditions, estimated at $134.5 billion. As 
this condition often occurs in the working-age population, 
the indirect costs, including disability benefits and days of 
work missed, are estimated to be as high as $624.8 billion.8 

Considering millions of people seek rehabilitation cur
rently, aligning rehabilitation professionals to focus on 
identifying the most prominent MSK risk factors for every

one under their care through a standardized operating pro
cedure could be helpful. While prevention and physical ac
tivity promotion are clearly within the scope of the 
rehabilitation provider, efforts in these domains are falling 
short.9 Most patients conclude their rehabilitation program 
with little knowledge of the value of physical activity, with
out the awareness of their most prominent risk factors for 
MSK health and prevention. 

Known strategies to prevent and treat MSKD are gen
erally described around increasing physical activity levels. 
Good MSK health habits, like smart exercise, have an abun
dance of positive effects from decreased obesity to im
proved mental health and reduced pain.10 But, simply sug
gesting an individual with a MSKD become more active may 
not be an adequate solution. While most individuals are 
aware of the benefits of physical activity and exercise, many 
are unable to engage in routine physical activity because 
of existing MSKD pain. Approximately 76% of adults with 
an MSKD report that it directly limits their physical activ
ity.7 Although increased physical activity is a proven way to 
decrease the prevalence of all-cause mortality risk factors 
and improve overall health, physical inactivity seems to be 
on the rise,11 and trends suggest MSKD are a contributing 
factor. While efforts focused on behavioral change can be 
helpful to increase activity level for some individuals12 a 
concurrent consideration for current MSK health status and 
risk should be considered as well. 

There is a tremendous burden associated with MSKD di
rectly and, because of their attenuating effect on physical 
activity levels, MSKD are also a silent contributing factor to 
the well-established chronic diseases that make up meta
bolic syndrome.13 In 2015, Carlson et al. noted that 11.1% 
of all health care costs were associated with “inadequate” 
physical activity and that this is on the rise.14 Theoretically, 
addressing MSKD by identification and management of 
common risk factors could result in improved physical ac
tivity levels, decreased injury rates, and less overall finan
cial burden. Therefore, the primary purpose of this review 
is to describe the known risk factors most closely associated 
with MSKD. The secondary purpose is to propose a clinical 
model to manage MSK health aimed at maximizing the 
healthy pursuit of a physically active and healthy lifestyle. 

WHAT ARE RISK FACTORS? 

A health risk factor is anything that increases a person’s 
chances of getting a disease or other health-related con
dition.15 Risk factors are well established for many life-
threatening conditions present in adults such as cardiovas
cular disease. But there is little public health focus on risk 
factors associated with MSKD, which is surprising given the 
massive burden MSKD have on our society.1,2,5 In this com
mentary the authors discuss risk factors that have been as
sociated with the development of MSKD overall and discuss 
strategies that may help to manage these risk factors more 
effectively. Perhaps, if risk factors for MSKD are managed 
more effectively, the burden associated with MSKD will be 
reduced. 
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MSKD are multifactorial and a good understanding of 
the key risk factors and conditions associated with MSKD 
is important. While most MSK risk factor research has fo
cused on MSK function or a singular injury, researchers now 
have demonstrated the multifactorial nature of MSKD and 
the specific risk factors associated with the overall devel
opment of MSKD in adults.16 For example, individuals with 
behavioral health needs are at greater risk for MSKD17,18 as 
are those who have had a recent MSK injury.16,19,20 A pre
vious injury within the prior 12 months is a known strong 
risk factor,19 but also the magnitude of that injury16 as well 
as the self-perception of recovery16,20 from that injury are 
also independent risk factors that deserve consideration in 
an individual’s overall risk profile. 

Recent research has shown that individuals with mul
tiple risk factors are at increased risk for MSK injury16,21,

22 and have reduced physical performance.21 Not surpris
ingly, there is a linear relationship between the number of 
risk factors and injury risk.16 The more risk factors that an 
individual has, the more likely they are to ultimately de
velop an MSKD. Therefore, it may be important to screen 
for MSKD risk factors, to consider the presence of multiple 
risk factors, and the combinations of these factors to estab
lish everyone’s overall risk level. Screening can help to de
termine the most important domain of MSK health which 
should be prioritized and provide rationale and guidance 
for direct intervention for those at greatest risk. For exam
ple, it is well known that individuals with higher BMI are 
at greater risk for OA. But, simply sharing this with a pa
tient and expecting changes in exercise and diet to address 
high BMI is not likely to be an effective strategy.23 Perhaps 
employing a screening process that prioritizes risk factors 
for MSK health, with a focus on the most prominent and 
modifiable areas could be helpful. When key risk factors 
are screened for and considered together, an appropriate 
migration strategy can be developed, in conjunction with 
the patient’s current rehabilitation program to enhance and 
promote overall MSK health. 

RISK FACTORS ASSOCIATED WITH COMMON 
MSKD 

Comprehensive review of the literature has resulted in the 
summation of the risk factors most closely associated with 
overall MSK health. These risk factors can be identified 
through the MSK screening process in clinical practice as 
routine annual wellness check-ups or throughout the 
course of rehabilitation. Like cardiovascular risk factors, 
MSK risk factors are interrelated suggesting that healthcare 
professionals must systematically evaluate the entire pro
file of an individual. For example, a previous ankle sprain 
injury where the ankle dorsiflexion ROM was not fully re
stored could potentially result in another ankle sprain or 
possibly an injury to the knee. Furthermore, reduced ankle 
mobility will have negative effects on functional movement 
(i.e. squatting, stepping, lunging) and dynamic balance 
which could limit the individual’s ability to be physically 
active, resulting in poor cardiovascular fitness, increased 
BMI, and suboptimal psychological status. Restricted ankle 

dorsiflexion does respond favorably to direct intervention 
and/or education when appropriately identified and admin
istered. The following are key MSK risk factors, presented 
alphabetically. 

ANKLE DORSIFLEXION ROM 

Asymmetrical ankle dorsiflexion of at least 4 degrees has 
been identified as a significant risk factor for time loss in
jury in military and sport populations. Asymmetrical ankle 
dorsiflexion has been identified as a risk factor for future 
falls in elderly populations.16,24,25 

BODY MASS INDEX 

High body mass index has been associated with increased 
risk of sustaining an injury in military and sport popula
tions. High body mass index has also been identified as a 
significant risk factor in future osteoarthritis and total joint 
replacement.26‑30 

CARDIOVASCULAR FITNESS 

Decreased cardiovascular fitness has been identified as an 
independent risk factor for future time loss injury in mili
tary, sport populations, and elderly populations.16,30 

DYNAMIC BALANCE 

Impaired dynamic balance has been identified as a signif
icant risk factor in future time loss injury for military and 
sport populations.16,24,31 

FUNCTIONAL MOVEMENT COMPETENCY 

Impaired functional movement (measured by the Func
tional Movement Screen and the Selective Functional 
Movement Assessment) has been identified as a significant 
risk factor in future time loss injury for military and sport 
populations.30,32‑36 

MUSCLE STRENGTH 

Decreased muscle strength has been identified as an inde
pendent risk factor to sustain a future injury in sport and 
elderly populations.10 

PAIN WITH MOVEMENT 

Pain with movement was identified in three separate mil
itary populations as a significant risk factor in future time 
loss injury.16,24,30 

PERCEIVED RECOVERY 

Perceived recovery as measured by the Single Assessment 
Numeric Evaluation (SANE) score following an injury was 
identified as an independent prospective risk factor for fu
ture injury. Individuals who report their SANE score follow
ing an injury at <92% were shown to be more likely to sus
tain a future time loss injury.16 
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PHYSICAL ACTIVITY 

Low physical activity has been identified as a significant 
risk factor for the development of osteoarthritis and sus
taining a fall in elderly populations.27 

PREVIOUS LOSS TIME INJURY 

The presence of a previous time loss injury has been iden
tified in multiple studies as an independent and robust risk 
factor. Additionally, the magnitude of the injury, as mea
sured by the number of days missed, has also been identi
fied as a risk factor for future injury.16,19,24,37 

PSYCHOLOGICAL STATUS 

Diagnosis of anxiety and/or depression has been identified 
as an independent significant risk factor in musculoskeletal 
pain or injury.17,18,38 

CLINICAL MODEL 

There is a need for a modern and innovative model to 
approach MSKD. The MSKD health problem is extremely 
complex requiring management with more than one tactic. 
However, the first step in addressing this large-scale prob
lem is identifying known risk factors and providing individ
uals with awareness of the biggest limiting factors impact
ing their own MSK health. 

Consideration of the number of risk factors present and 
the magnitude of each factor is contemplated in the overall 
care of the patient. With a good understanding of a pa
tient’s current risk, a comprehensive rehabilitation plan 
can be executed to mitigate the impact that risk factors 
have on overall physical activity and function. This ap
proach is a more systematic and comprehensive model to 
evaluate MSK health, rather than a purely pathoanatomical 
approach where treatment is dictated simply by current 
symptoms or medical diagnoses. In a recent study con
ducted in 18–45 year-old adults, the researchers captured 
multiple physical performance measures and known MSKD 
risk factors at time of discharge from rehabilitation for 
lower extremity or spine dysfunction.39 This entire sample 
of 469 subjects had been cleared to return to full activity 
by their healthcare professional. The researchers found that 
over 70% of the sample had at least five known MSKD risk 
factors at time of discharge and 44% had pain with global 
movements. This does not include the obvious previous in
jury that was an inclusion criterion for the study. In this 
case, local pain was managed well, but these data demon
strate the need to expand conventional rehabilitative care 
to include comprehensive risk factor management.39 

There are a variety of evidence-based approaches that 
are utilized by rehabilitation providers to directly address 
the pain and disability associated with a given MSK condi
tion. It may seem overwhelming to add MSKD risk factor 
management to current models, but a commonsense ap
proach that optimizes a standardized process is the key to 
establishing MSKD risk factor management into current re
habilitation practice. When the most prominent and modi

Figure 1. Risk Factor Management Flow Chart      

fiable risk factors are considered rather than each one indi
vidually, the process becomes attainable. It can be as simple 
as screening for functional movement40,41 (including pres
ence of pain), ankle mobility42,43 and balance44,45 which is 
approximately a 15-minute investment. Risk factor screen
ing can occur as part of the standard physical therapy ex
amination or can be executed in the early phases of the 
rehab process. The timing of screening will be somewhat 
dependent on the acuity and nature of the primary con
dition the patient is being seen for. Ultimately, the plan 
of care should include intervention targeted at the most 
prominent risk factors as well as a discharge plan that ad
dresses ongoing risk factor management. (Figure 1). 

ADDRESSING RISK FACTORS 

Evidence-based interventions, prescribed to address identi
fied risk factors, can be integrated into the locally focused 
rehabilitation program, and built into the program progres
sion. In a study by Schwarzkoph-Phifer et al46 that mea
sured risk factor management during rehabilitation, it was 
demonstrated that with traditional interventions focused 
on manual therapy and therapeutic exercise, the number of 
risk factors present following the intervention period was 
significantly reduced with an average reduction of three 
risk factors. In another study by Huebner et. al. it was 
demonstrated that overall MSK risk category can change 
significantly from higher risk to lower risk with individu
alized interventions.47 A combination of manual therapies 
and therapeutic exercise has been shown to improved ROM 
and dynamic balance in subject with ankle dorsi-flexion 
restrictions.48‑50 Individualized therapeutic exercise pro
grams have been shown to significantly improve functional 
movement abilities when compared to control subjects,51,52 

and dynamic and static balance has been shown to improve 
in multiple studies with a variety of interventions across 
different age groups.53,54 

Awareness of the number of risk factors is also consid
ered. Some individual factors are in and of themselves non
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Figure 2. Musculoskeletal Risk Factors by Category.      

modifiable, making it even more important to address the 
factors that are amenable to intervention, to reduce over
all risk. Additionally, some patients may benefit from re
ferral for professional help with areas such as behavioral 
health or to a training specialist for help with cardiovascu
lar fitness and/or strength training. Organizing risk factors 
by category can help the clinician clarify which risk factors 
to intervene on and provides a risk factor profile to help un
derstand each patient’s prognosis. (Figure 2). 

A thorough understanding of each patient’s individual 
risk profile at discharge time can help to instill confidence 
in the therapeutic relationship and serve to provide clear 
guidance to the patient of what they should be working on 
to maximize their MSK health and benefits gained from a 
physically active lifestyle. As clinicians become more com
fortable with this full body, risk factor approach, it simply 
becomes how they practice rather than a disconnected por
tion of the program that is added on near the end. 

CONCLUSION 

MSKD are the leading contributors to disability worldwide 
and present a substantial burden to healthcare systems. 
Unlike other prevalent and disabling healthcare conditions, 

risk factors associated with MSKD are not commonly dis
cussed or integrated into current medical practice or well
ness programs. In this review the authors describe the most 
common MSKD risk factors, and it is suggested that ad
dressing known risk factors for MSKD in rehabilitation may 
be an important factor moving forward to reduce the enor
mous and growing burden these disorders are having on so
ciety. 
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