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Low back injuries are commonly experienced by athletes 
during competition and practice.3,22,62 Men’s collegiate 
wrestling, American football, and women’s gymnastics 

have the highest rates of low back injury, with an occurrence 
of 0.36 to 0.49 injuries per 1000 athlete exposures.3,22,62 The 
majority of low back injuries occur during competition,3,23,25-27,62 
although some sports have a higher risk during practice.1,2,24 
Athletes may be at greater risk than nonathletes for having a 
history of back pain,7 as well as for exhibiting abnormalities on 
magnetic resonance imaging (MRI).7,46,66

Low back pain (LBP) is commonly diagnosed and managed 
in accordance with diagnostic imaging findings.20 However, 

imaging findings in athletic populations may not correlate well 
with clinical presentation.7,59,77 Lundin and colleagues reported 
higher incidence of abnormal diagnostic imaging findings in 
athletes compared with nonathletes.59 In contrast, Baranto et al7 
reported similar frequencies of abnormalities on MRI in athletic 
and nonathletic populations; however, the athletic group 
reported a significantly higher rate of LBP.

Many abnormalities observed on MRI may occur as the athlete 
experiences a growth spurt.7,70 MRI abnormalities are uncommon 
in athletes prior to growth spurt but more common after,50,81,84 
suggesting that these findings may be part of a normal aging 
or growth process.28 Degenerative findings, including disc 
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protrusions or Scheuermann-type abnormalities at early ages, 
have been associated with recurrent LBP.70,71 Additionally, 
degenerative disc disease occurs more frequently in adolescent 
athletes compared with nonathletic controls.77 With the 
increasing competitive nature of adolescent sports, abnormal 
diagnostic imaging findings may be present in athletes at a very 
young age and may be associated with recurrent LBP.7

Diagnostic imaging should not be the only guide for 
the clinician in making appropriate intervention choices.20 
Diagnostic imaging is particularly useful for determining 
serious conditions, such as spinal fractures, cauda equina 
syndrome, neoplastic conditions, ankylosing spondylitis, and 
spinal infection. Red flag signs or symptoms may alert the 
clinician to the need for further workup (Table 1).31,60

The majority of low back injuries in athletes are diagnosed 
as nonspecific: contusions, sprains, or strains.51 In these cases, 
there is little to guide the clinician in determining the most 
appropriate intervention. Classification of these nonspecific 
injuries may assist clinicians in determining the most effective 
intervention for an individual with LBP.11,21 Several classification 

systems exist, including the treatment-based classification.21 
This system provides a framework for the clinician to screen, 
stage, and apply an appropriately matched intervention to an 
individual with LBP.21 The clinician utilizes patient historical 
information, self-report measures, and physical examination to 
classify and manage the patient.

Components Of The Treatment-
Based Classification System
Step 1: Is the Athlete Appropriate for 
Conservative Management?

The first stage of the treatment-based classification is to screen 
for signs and symptoms of nonmusculoskeletal origin and 
potentially serious pathology: neoplasms, fractures, infection, 
ankylosing spondylitis, and cauda equina syndrome (Table 1). 
Because of the vulnerability of the spine during development, 
the young athlete with extension-related LBP should be 
evaluated for lumbar stress injuries, including spondylolysis 
and spondylolisthesis.38,39,42

Table 1. Differential for low back pain.a

Spinal Fractures
Cauda Equina 
Syndrome

Neoplastic 
Conditions

Ankylosing 
Spondylitis Spinal Infection

Major trauma Saddle anesthesia Older athlete with 
age over 50 
years

Getting out of bed 
at night due to 
back pain

Recent fever and 
chills

Compression 
fracture: 
minor trauma 
or strenuous 
lifting in older 
or potentially 
osteoporotic 
athletes; 
prolonged 
corticosteroid use

Recent onset 
of bladder 
dysfunction, 
such as urinary 
retention, 
increased 
frequency, 
or overflow 
incontinence

Prior history of 
cancer

Unexplained 
weight loss

No relief with bed 
rest

Morning stiffness
Male sex
Age at onset < 35 

years

Recent bacterial 
infection, 
intravenous 
drug abuse, 
or immune 
suppression 
(from steroids, 
transplant, or 
HIV)

Pars interarticularis 
stress fracture: 
persistent back 
pain in younger 
athletes involved 
in repetitive 
hyperextension 
activities (ie, 
gymnastics, 
wrestling, weight 
lifting)

Serious or 
progressive 
neurologic 
deficit in the 
lower extremity

No relief when 
lying down

Relief with 
exercise and 
activity

aAdapted from Cleland and Fritz American Physical Therapy Association Monograph 2007.
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Medical questionnaires, self-reported disability, and pain 
scales are utilized to screen for serious pathology.21,33 Key 
questions include unexplained weight loss, history of 
metastatic disease, immunosuppressive illness, night pain, 
and/or changes in bowel or bladder function.48 All positive 
responses should be reviewed with the athlete. If warranted, a 
full screen of the organ system is conducted.21

In addition to red flags, the clinician screens psychosocial 
issues, attitudes, beliefs, or behaviors that may worsen 
prognosis and prolong pain and disability. A key yellow flag 
is fear-avoidance beliefs and behaviors, which are assessed 
using the Fear Avoidance Beliefs Questionnaire (FABQ).43,78 
There are 2 subscales to measure athletes’ beliefs regarding 
the effects of movement on their LBP. The FABQ–Work 
subscale has a maximum value of 42, with scores greater 
than 29 indicating potentially high fear-avoidance beliefs that 
may affect outcome.43 The FABQ–Physical Activity subscale 
has a maximum value of 24 and may identify fear-avoidance 
beliefs regarding physical activity measures. The FABQ is most 
predictive of prolonged disability in work-related back pain 

but has not been studied in an athletic population. Additional 
yellow flag findings include depression, anxiety, and pain 
catastrophizing. Yellow flags may indicate the need to alter the 
management approach using cognitive behavioral therapy and/
or referral to mental health professionals.42

Step 2: Staging the Athlete

Traditionally, staging has been based on duration of symptoms 
(ie, acute, subacute, or chronic), although the temporal cutoff 
values are arbitrarily set and offer little guidance for proper 
intervention selection. The treatment-based classification 
categorizes athletes on the basis of current functional capacity 
and disability rating. This staging scheme is a dynamic 
and fluid system whereby an athlete can enter at any given 
stage and progress at different rates. Each of the 3 stages 
includes recommendations for intervention. Two patient self-
report measures assist with the staging process: the modified 
Oswestry Disability Index (ODI) and the Numerical Pain 
Rating Scale (NPRS) (Tables 2 and 3).21 The ODI is a reliable 

Table 2. Description and psychometric properties of self-report questionnaires.a

Outcome Measure Description Reliability MDC and MCID

Modified Oswestry 
Disability Index

10-question condition-specific 
measurement for individuals with low 
back pain; involves questions relating 
to pain and functional limitations

ICC = 0.9035 MDC = 4-10 points79

MCID = 6 percentage 
points39

Fear Avoidance Beliefs 
Questionnaire

Designed to assess beliefs regarding 
movement and its effects on low back 
pain; 2 subscales: Work and Physical 
Activity

0.64-0.8080 MDC: Work = 12 
points; Physical 
Activity = 9 points43

Numeric Pain Rating 
Scale

11-point scale asking the individual to 
rate pain level based on severity

0.7621 MCID = 2 points16,18,43

aICC, intraclass correlation coefficient; MDC, minimum detectable change; MCID, minimal clinical important difference.

Table 3.
Three stages of classification.a

Stage I Stage II Stage III

ADLs Unable to stand ≥ 15 
minutes

Unable to sit ≥ 30 minutes
Unable to walk ≥ 1/4 mile

Exceeds all ADL criteria of 
stage I

Difficulty with basic 
functional ADLs (ie, 
vacuuming, lifting)

Able to perform basic 
functional ADLs

Cannot participate fully in 
sport

Typical modified ODI 
scores

≥ 20% ≤ 20% ≤ 20%

aAdapted from Delitto et al21 and Brennan et al.11 ADL, activity of daily living; ODI, Oswestry Disability Index.
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and responsive 10-question condition-specific self-report 
measure for individuals with LBP.39 The ODI is scored on a 
scale from 0% to 100%, with higher scores indicating higher 
levels of disability. A 6–percentage point change on a 0-100 
scale represents clinically meaningful improvement,39 and a 
reduction in the ODI score by 50% is considered a benchmark 
of successful intervention.38 Pain intensity is evaluated using 
the 11-point NPRS: pain at best, at worst, and average pain 
over the past 24 hours. It is a reliable and valid assessment of 
LBP severity.16,18 A change of 2 points on the NPRS represents 
clinically meaningful improvement.16,18

Athletes in stage I often have elevated modified ODI 
(≥ 20%) and NPRS scores coupled with a limited ability to 
perform basic activities of daily living, such as sitting, standing, 
and walking.21 The athlete is matched to 1 (or more) of 4 

interventions depending on history and physical examination: 
manipulation, specific exercise, stabilization, or traction 
(Table 4). A 33% drop in modified ODI score or a score of 
≤ 20% progresses the athlete to stage II or III.11

Stage II athletes have modified ODI scores ≤ 20% with little 
difficulty during basic activities of daily living. The athlete 
presents with difficulty performing more demanding daily 
activities and exercise, such as jogging.11,21 Interventions include 
pain modulation, flexibility, strength, posture, body mechanics, 
and aerobic conditioning.21

Athletes in stage III may have modified ODI scores ≤ 20% 
with no difficulty with daily activities but are unable to resume 
full sports participation.11,41 The athlete may be able to practice 
or compete, but one’s full capacity is still limited. Athletes with 
recurrent LBP complaints may be in stage III.41 Interventions 
for stage III include sports-specific training, spinal stabilization, 
an exercise program designed to limit the recurrence of LBP, 
and functional training. For the athletic population, this may 
be the most important classification because it returns the 
athlete to sports participation.41

Step 3: Managing the Athlete

Stage I Athlete

Traditionally, an athlete in stage I was in the acute phase of the 
injury (appendix).

Figure 1. Body diagram indicating symptoms proximal to 
the knee.32

Table 4. Stage I subgroup variables.a

Manipulation No symptoms distal to the knee
Symptom duration ≤ 16 days
Fear Avoidance Beliefs 

Questionnaire–Work ≤ 19
Lumbar hypomobility
Hip internal rotation ≥ 35°

Specific 
exercise

  Extension Symptoms distal to the buttock
Directional preference for 

extension
Symptoms peripheralize with 

flexion
Centralization with extension

  Flexion Age ≥ 50 years
Directional preference for 

flexion
Evidence of spinal stenosis on 

imaging

  Lateral 
  shift

Visible frontal plane deviation
Directional preference for lateral 

translational movements

Stabilization Age ≤ 40 years
Straight leg raise ≥ 91°
Aberrant motions + prone 

instability test

Traction Presence of leg symptoms
Signs of nerve root compression
Peripheralization with extension 

+ crossed straight leg raise

aAdapted from Fritz et al.36
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Thrust manipulation. Despite widespread use of the thrust 
manipulation, clinical practice guidelines have limited 
recommendations regarding this modality because of 
the conflicting results.53 There are 2 main reasons for this 
diversity: Spinal manipulative therapy has included nonthrust 
manipulations, thrust manipulations, and soft tissue techniques, 
which does not allow for adequate comparison, and most studies 
utilized heterogeneous populations to examine the effectiveness 
of manipulative therapy.44,45 LBP is a heterogeneous condition,52 
highlighting the need for the identification of subgroups based 
on history and physical to improve outcomes.11,36

A clinical prediction rule can be used to identify those 
who may experience rapid and dramatic improvement from 
a lumbopelvic thrust manipulation and an active range of 
motion exercise.32 Seventy-one patients received a thrust 

manipulation at the lumbar region. A successful outcome was 
a 50% or greater reduction in ODI score; 45% were successful. 
A regression analysis yielded 5 predictor variables: symptoms 
≤ 16 days, no symptoms distal to the knee, FABQ–Work 
subscale ≤ 19, at least 1 hip with 35° of internal rotation, and 
hypomobility of the lumbar spine.

If an individual demonstrated 4 or more predictor variables, 
the likelihood of reducing his or her ODI scores by at least 

Figure 2. Posterior-anterior lumbar segmental mobility 
assessment. The arrow indicates the direction of force 
applied by the examiner. 32

Figure 3. Prone hip internal rotation range of motion 
measurement using a bubble inclinometer. Arrow indicates 
direction that the distal lower extremity courses to assess 
left hip internal rotation range of motion. 32

Figure 4. Body diagram indicating symptoms distal to the 
buttock.12

Figure 5. Lumbar extension in prone position. Arrow 
indicates the centralization of leg symptoms. 12
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50% within 2 treatment sessions was 95%. These results were 
validated in a multicenter randomized clinical trial of 131 
patients randomized into a thrust manipulation + exercise 
group or exercise-alone group.15 Those who were positive 
on the rule and received thrust manipulation and exercise 
had significantly better outcomes. A subsequent data analysis 
pooling the results of these 2 studies resulted in a 2-factor rule 

that simplified clinical decision making.35 Individuals with no 
symptoms below the knee and a symptom onset of ≤ 16 days 
had a 91% probability of experiencing statistically significant 
and clinically meaningful reductions in disability and pain.35

The rapid improvement in disability following thrust 
manipulation may minimize an athlete’s loss of practice 
time and competition. Studies suggest superior outcomes 
when an individual meets these criteria and receives thrust 
manipulation, whereas not providing thrust manipulation may 
delay recovery.11,14,37

Utilizing a nonthrust manipulation technique yielded inferior 
results compared with the thrust techniques, indicating 
the velocity is important.19 Clinicians frequently combine 
manipulation with exercise, advice, and additional manual 
therapy techniques.8,15

Direction-specific exercise. Patients respond most favorably 
to exercises that match their directional preference (DP), 
or movement that decreases pain, with a primary goal of 
centralization of symptoms.12 Centralization occurs when 
symptoms diminish from distal to proximal in response to 
movements or postures.4 Twenty-nine to seventy percent of 
individuals with acute LBP achieve centralization with specific 
exercises,4,86 indicating a favorable prognosis.4,85,86

A posture or movement often reduces pain, improves range 
of motion, and centralizes symptoms in a distal-to-proximal 

Figure 6. Visible frontal plane deviation with the line 
indicating symptoms in the contralateral lower extremity.55

Figure 7. Visible frontal plane deviation with the arrow 
indicating symptoms centralizing to lumbar spine region.55

Figure 8. Ipsilateral straight leg raise.49
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Figure 9. Prone instability test. The left image indicates the starting position with feet on the floor. The right image indicates the end 
position of the test with the feet lifted off the floor. The white arrows indicate the posterior-anterior force applied by the examiner.49

fashion. Conversely, these positions or movements may worsen 
or peripheralize symptoms proximal to distal.12 The patient’s 
history may identify the DP. Symptoms may worsen with sitting 
and bending activities and improve with standing and walking, 
suggesting an extension DP. In a recent study, eighty-four 
percent of individuals matched to the appropriate direction 
of exercise (extension, flexion, lateral shift) had significant 
reductions in pain and disability within the first 2 weeks of 
treatment.58

The most common DP is extension, which often indicates 
lumbar disc pathology.29 In a systematic review, 40% to 
56% of individuals with acute LBP and radicular symptoms 
achieved centralization with extension exercises.4 For patients 
with an extension DP and stiffness or pain, manual therapy 
techniques are utilized.12 The most common manual therapy 
procedure for this purpose is the nonthrust posterior-
to-anterior manipulation with the patient prone. Patients 
temporarily avoid flexion activities and postures until their 
acute symptoms resolve.

A lateral shift is an observable deviation in frontal plane 
posture after lumbar disc herniation.55 Up to 25% of individuals 
with LBP present with a lateral shift,64 which has a poor 
prognosis.69 With a lateral shift, active movements in the 
frontal plane are assessed first to find a DP and movement 
that centralize the patient’s symptoms. For individuals who are 
unable to move in the frontal plane, the clinician may provide 
passive manual assistance.55 Those who centralize frontal 
plane or with side-glide movements are provided an exercise 
program in this direction.55 For some, frontal plane movement 
of the pelvis followed by extension leads to centralization; 
patients may centralize if they shift their pelvis to the left or 
right prior to performing a prone extension exercise.

The least common DP is flexion. It is commonly found in 
older adults with lumbar spinal stenosis.86 Football lineman, 
oarsmen, dancers, and gymnasts have higher rates of 
spondylolisthesis and may benefit from flexion exercises.57,74,80

Stabilization. Core stability training enhances sports 
performance in athletes; however, there is no consensus on 
the optimal method.6,61,72 For athletes, a phasic approach can 
be utilized combining specific muscle training and progressing 
to global strengthening before implementing sports-specific 
training.

Fifty-four consecutive patients with LBP without signs of 
nerve root compression or pregnancy-related LBP underwent 
an extensive examination and participated in an 8-week 
lumbar stabilization exercise program that retrained the 
transversus abdominous, multifidi, erector spinae, quadratus 
lumborum, and obliques.49 They had 2 supervised sessions per 
week and completed exercises at home daily. Progress was 
at the discretion of the clinician. A third of patients reported 
50% or greater reduction on the modified ODI, with a mean 
reduction of 75%. Four positive predictor variables were 
identified: age < 40 years, average straight leg raise ≥ 91°, 
aberrant movements, and positive prone instability test.

Aberrant movements indicate lumbar spine instability, 
including “instability catch,”65 thigh climbing (or Gower sign), 
painful arc of motion, or reversal of lumbopelvic rhythm.21 The 
prone instability test is performed with the torso supported 
on the table with the feet resting on the floor.63 The examiner 
applies posterior to anterior force over each lumbar vertebrae. 
If pain occurs, the patient lifts his or her feet off the floor, and 
the force is reapplied to that segment. A decrease in pain is 
considered a positive test result.63
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Traction. The use of mechanical traction is not endorsed by 
any clinical practice guidelines5,54,76 but is widely used.47,67,68 
Some research suggests that traction is indicated for a small 
subgroup of patients, while randomized clinical trials have not 
shown benefits.9,10,17,40,47,73

Four predictor variables may assist the clinician in 
determining who may benefit from mechanical traction: leg 
symptoms, nerve root compression, peripheralization with 
extension, and positive crossed straight leg raise.

Peripheralization of symptoms occurs with pain, or numbness 
moves distally when performing extension of the lumbar spine. 
Those with peripheralization have a poorer prognosis4,29 and 
an increased likelihood of surgery.75

The crossed straight leg raise test is performed with the 
athlete supine, and the examiner passively performs a straight 
leg raise of the contralateral lower extremity.82 The test result 
is positive if there are contralateral lower extremity symptoms. 
The crossed straight leg raise has high specificity (0.85-0.94) 
and low sensitivity (0.22-0.35).82

Stage II and III Athletes

The most appropriate management of the athlete in stage II 
or III is not known, but impairments in flexibility, strength, 
endurance, and neuromuscular control should be targeted with 
exercise and manual therapy.30 Deficits around the hips and 
thoracic spine may also contribute to LBP.13,83,87

Figure 10. Body diagram indicating the presence of leg 
symptoms.76

Figure 11. Prone lumbar extension with the arrow indicating 
the peripheralization of symptoms.76

Figure 12. Crossed straight leg raise. The contralateral 
lower extremity is flexed by the examiner assessing for 
the peripheralization of symptoms into the ipsilateral lower 
extremity.76,82
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A comprehensive exercise program (HEP) that targets 
musculoskeletal impairments and incorporates sport-specific 
exercises is preferred and should reduce the recurrence of 
LBP.21,41 Education regarding adherence, proper progression, 
and avoidance of overtraining is essential. With acute LBP, 
advice and education appear beneficial, but there is conflicting 
evidence on the recurrence.56

Conclusion

LBP is a common condition in athletes, and appropriate 
management is critical to limiting missed game and practice 
participation. The treatment-based classification approach 
provides an evidence-based framework detailing the 
appropriate conservative management of individuals with 
LBP. The 3 steps involved in the treatment-based classification 
approach include (1) screening for emergent conditions not 
suitable for conservative management, (2) staging the athlete 
based on disability and basic performance of activities of daily 
living, and (3) providing matched interventions depending on 
the stage.

The treatment-based classification approach is a reliable, 
valid, and cost-effective algorithm that yields successful 
outcomes and rapid return to function.34,37
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