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Abstract BACKGROUND CONTEXT: Previous research has identified clinical characteristics of patients
who are likely to respond favorably to thrust manipulation. The application of this evidence and its
effect on clinical outcomes among patients with occupational low back pain has not been examined.
PURPOSE: Examine patients treated in physical therapy with occupational low back pain who fit
a subgroup likely to respond to thrust manipulation.
STUDY DESIGN/SETTING: Retrospective review of clinical database.
PATIENT SAMPLE: Patients with low back pain of less than 16 days duration with no symptoms
distal to the knee or signs of nerve root compression receiving workers’ compensation and referred
to physical therapy were included.
OUTCOME MEASURES: Self-report measures: numeric pain rating and Oswestry disability
questionnaire.
FUNCTIONAL MEASURES: Number of visits, duration, and costs of physical therapy.
METHODS: Physical therapy notes for the first two sessions were examined. Patients were cate-
gorized as having received thrust manipulation, nonthrust manipulation, or no manipulation. Pain
intensity and disability were recorded at initial and final sessions. The number of sessions, length
of stay, and costs of physical therapy were recorded. Comparisons were made between patients re-
ceiving manipulation versus no manipulation, and between those receiving thrust versus nonthrust
manipulation.
RESULTS: Two hundred fifteen patients were included (mean age 35.9 [610.1] years, 67.9%
male). Thrust manipulation was received by 107 (49.8%) patients; 36 (16.7%) received nonthrust
manipulation and 72 (33.5%) received no manipulation. Patients receiving manipulation (thrust
or nonthrust) experienced greater reductions in pain and disability with treatment. Patients receiving
thrust manipulation had fewer sessions, a shorter length of stay, and lower costs in physical therapy
than patients receiving nonthrust manipulation.
CONCLUSIONS: The evidence supporting superior clinical outcomes with the use of manipula-
tion for a subgroup of patients was corroborated by this retrospective review of patients with occu-
pational low back pain. The use of thrust manipulation appeared to be more efficient than the use of
nonthrust manipulation for these patients. ! 2006 Elsevier Inc. All rights reserved.
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Introduction

Several randomized controlled trials [1–3] and many
clinical practice guidelines [4] recommend the use of thrust
manipulation as a treatment for at least some patients with
low back pain (LBP). Despite the evidence, utilization of
thrust manipulation for patients with LBP appears to be
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low in many settings [5,6]. The translation of findings from
randomized trials into routine clinical care is often a surpris-
ingly slow and incomplete process [7]. Common reasons
cited for the gap between research evidence and clinical
practice are concerns about the effectiveness and cost-ef-
fectiveness of applying research findings derived from
highly controlled and standardized trials in the more hetero-
geneous realm of everyday clinical practice [8,9].

A recent randomized trial by Childs et al. [2] reported
a substantial benefit from thrust manipulation when used
in a subgroup of patients with LBP whose clinical presenta-
tion suggested a high likelihood of responding to the treat-
ment. The subgroup was defined as those between the ages
of 18 to 60 with non-neurogenic LBP and no history of sur-
gery to the lumbar spine. The subgroup was further defined
by the presence of four out of five clinical factors: 1) dura-
tion of symptoms!16 days; 2) no symptoms distal to the
knee; 3) Fear Avoidance Beliefs Questionnaire Work sub-
scale score!19; 4) hip internal rotationO35!; and 5) lum-
bar stiffness with manual assessment [10]. Patients with at
least four of these five factors at the initial examination ex-
perienced significantly greater and more rapid reductions in
pain and disability when a specific thrust manipulation tech-
nique was applied during the first two physical therapy ses-
sions when compared with patients with at least four
variables present who did not receive thrust manipulation
during the first two treatments [2].

The applicability of this evidence to clinical practice,
particularly among patients with occupational LBP, has
not been investigated. The utilization of thrust manipulation
in patients with occupational LBP and its relationship to
clinical outcomes has not been examined. The outcomes
of patients receiving thrust manipulation have not been
compared with those receiving other forms of manipulation
(ie, nonthrust) or those receiving no manipulation. The pur-
pose of this retrospective case-control study was to examine
patients with occupational LBP fitting the subgroup identi-
fied as likely to respond favorably to thrust manipulation.
Clinical outcomes and physical therapy costs were com-
pared between patients who received or did not receive
any manipulation, and between those receiving thrust or
nonthrust manipulation, during the first two physical ther-
apy treatment sessions.

Materials and methods

Subjects

A retrospective review of patients with occupational LBP
receiving treatment at 10 outpatient physical therapy clinics
of Intermountain Health Care (IHC) in the Salt Lake City re-
gion between January 1, 2004 and December 31, 2004 was
performed using the IHC Rehabilitation Division Rehab
Outcomes Management Systems (ROMS). ROMS is an
electronic database that stores baseline and follow-up data
collected from IHC outpatient physical therapy clinics using

an intranet Java web application. Two clinics included in the
review were specifically designated for the treatment of
work-related injuries; the other eight were general outpa-
tient clinics. All patients receiving at least two visits of
outpatient physical therapy are entered into ROMS. Demo-
graphic data are input including age, sex, date of injury, and
date of surgery (if applicable). The ROMS database is linked
with the clinic billing database, which permits the identifica-
tion of patients with LBP receiving workers’ compensation,
and computation of physical therapy costs for each patient.
The protocol for this study qualified for exempt review from
the Institutional Review Board at IHC.

Routine procedures at each physical therapy clinic were
to administer and record in the ROMS database a measure
of pain and disability taken at the beginning of each treat-
ment session. A numeric pain rating on a 0–10 scale with
0 representing ‘‘no pain’’ and 10 ‘‘worst imaginable pain’’
was used to assess current pain intensity [11]. A modified
version of the Oswestry (OSW) [12] low back disability
questionnaire was used to quantify disability. The OSW
contains 10 items related to daily activities, and the final
score is expressed as a percentage with higher numbers in-
dicating greater disability. The version of the OSW used in
this study has been validated in a sample of patients with
acute (!3 weeks duration), occupational LBP [12]. A
Spanish translation of the OSW was used for individuals
who were unable to complete the form in English. During
the 1-year period of this review, a total of 578 patients
(mean age 38.5612.2 years, 68.2% male, median symptom
duration 11 days) with LBP receiving workers’ compensa-
tion were included in the ROMS database and considered
for inclusion in this study.

Patients included in this study were those with a high
likelihood of benefiting from thrust manipulation based
on previous evidence. We excluded patients over age 60,
with a history of surgery to the lumbar spine, with signs
of nerve root compression on examination (ie, positive
tension signs, or deficits in strength, sensation, or reflex
response), who had a baseline OSW score !20%, or who
were currently pregnant, because these patients were ex-
cluded from the studies identifying the criteria for predict-
ing success with thrust manipulation [2,10]. Inclusion
criteria were duration of symptoms !16 days, and no
symptoms distal to the knee. These are two of the original
five criteria for predicting success with thrust manipulation.
Our previous research has found that the presence of these
two factors accurately predicts status on the five criteria
rule (positive likelihood ratio58.9) [13].

Methods

The 578 patients with occupational LBP receiving phys-
ical therapy in 2004 were reviewed for the inclusion/exclu-
sion criteria. Symptom duration, age, postoperative status,
and baseline OSW were determined from the ROMS data-
base. The charts of all patients not excluded on one of these

290 J.M. Fritz et al. / The Spine Journal 6 (2006) 289–295



factors were reviewed to determine if any other exclusion
criteria (symptoms distal to the knee, signs of nerve root
compression, or pregnancy) were present. Patients not ex-
cluded for any factor who met both inclusion criteria
(symptom duration !16 days and no symptoms distal to
the knee) were considered likely to respond to manipulation
and were included in the analysis.

The physical therapy treatment notes of all included pa-
tients were reviewed to determine if a manipulation tech-
nique was received during at least one of the first two
physical therapy sessions. If the treatment note indicated
that a high-velocity thrust procedure was performed, the pa-
tient was categorized as having received thrust manipula-
tion. If manipulation was used but the treatment note did
not indicate that a high-velocity thrust procedure was used,
the patient was categorized as having received nonthrust
manipulation. Patients receiving either thrust or nonthrust
manipulation during the first two treatment sessions were
categorized as having received manipulation; all other pa-
tients were categorized as not having received manipulation.

The OSW and pain scores at the initial and final physical
therapy session were recorded for each patient. Also re-
corded were the age, work status (regular, modified, or off
work) at the time of the initial session, and the patient’s re-
port of a previous episode of LBP (yes/no). The number of
physical therapy visits was recorded, and the length of stay
in physical therapy was calculated as the number of days
between the initial and final visits. The total cost of the
physical therapy episode of care was recorded from the bill-
ing database as the amount of physical therapy charges
billed to the workers’ compensation provider.

Statistical analysis

The first set of comparisons was performed between
patients receiving manipulation (thrust or nonthrust) versus
those not receiving manipulation. Baseline characteristics
were compared using t tests and chi-square tests of indepen-
dence for continuous or categorical variables respectively.
Change scores for the OSW and pain were computed by
subtracting the final visit score from the initial score. Anal-
ysis of covariance was used to compare the mean change in
the OSW between the groups using the baseline score as the
covariate. A similar analysis of covariance was used to
compare mean change in pain. The number of visits was
compared using a t test. Length of stay and costs were com-
pared using Mann-Whitney U tests due to skewed distribu-
tions. The second set of comparisons was performed in
a similar manner between patients who received thrust ma-
nipulation and those who received nonthrust manipulation.
A significance level of .05 was used for all tests.

Results

From the 578 patients with LBP, 215 (37.2%) fit the in-
clusion/exclusion criteria and were considered likely to ben-
efit from thrust manipulation. The most common reason for

exclusion was duration of symptoms $16 days (53.4%).
Other reasons for exclusion are outlined in Figure 1. The
mean age of included patients was 35.9 (610.1 years), and
67.9% were male. Further baseline characteristics are pro-
vided in Table 1. Sixteen different physical therapists at
eight clinical sites provided treatment for included patients.

Of the 215 included patients, 143 (66.5%) received ma-
nipulation (thrust or nonthrust) during the first two physical
therapy sessions. There were no statistically significant
baseline differences between patients who did or did not re-
ceive manipulation during the first two sessions (Table 2);
however, there were trends towards greater proportions of
male patients (p5.07), a greater proportion of patients com-
pleting the OSW in Spanish (p5.08), and lower baseline
OSW scores (p5.06) among patients receiving manipula-
tion. After adjusting for baseline scores, patients receiving
manipulation experienced greater improvements in pain
(mean difference 0.87, 95% confidence interval [CI]: 0.21,
1.5, p5.01) and disability measured by the OSW (mean dif-
ference 6.4 points, 95% CI: 1.7, 11.1, p5.008). Patients who
received manipulation also had a shorter stay in physical
therapy (median length of stay 12 days vs. 17 days,
p5.02). There were no differences between groups for the
number of visits or cost of physical therapy.

Among the 143 patients receiving manipulation, 107
(74.8%) received at least one thrust manipulation, and 36 re-
ceived only nonthrust manipulation during the first two
physical therapy sessions. Patients receiving thrust manipu-
lation were younger (mean difference 4.0 years, 95% CI:
0.30, 7.7, p5.03), and had lower baseline OSW scores
(mean difference 7.1 points, 95% CI: 1.4, 12.9, p5.02).
No differences were found in the clinical outcomes between
the thrust and nonthrust manipulation groups (Table 3); how-
ever, patients receiving thrust manipulation had significantly
fewer therapy sessions (median number of sessions 4 vs. 5,
p5.04), a shorter stay in physical therapy (median length
of stay 10 days vs. 15 days, p5.02), and lower costs (median
physical therapy cost $586.63 vs. $753.99, p5.03).

A post hoc power analysis was performed to examine
the potential for type II errors in the data analysis. Using
the standard deviations calculated from the study data and
assuming an alpha level of 0.05 with a two-sided alternative
hypothesis, both the comparison between patients receiving
or not receiving manipulation, and the comparison between
patients receiving thrust and nonthrust manipulation had at
least 80% power to detect the minimum clinically impor-
tant differences for the clinical outcome measures used (6
points for the OSW and 2 points for the pain rating). The
study therefore appeared to be adequately powered to de-
tect clinically meaningful differences between groups if
such differences did exist.

Discussion

The gap between research evidence and clinical practice
has been described as a ‘‘Quality Chasm’’ [14]. The gap is
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not unique to the care of patients with LBP, or to occupa-
tional health-care settings [15]. Numerous factors contrib-
ute to the gap between evidence and practice, but concern
about the applicability of research findings to everyday
clinical care is prominent among the reasons [16]. Clinical
care involves more heterogeneous patients who may not be
as compliant as participants in a trial, and less standardized
treatment protocols that may be delivered by clinicians with
less training [17]. We undertook this retrospective review of
patients with occupational LBP to examine the applicability
of evidence supporting thrust manipulation for a subgroup
of patients with LBP [2] receiving workers’ compensation
to determine the rate of utilization of thrust manipulation
in an occupational medicine setting among patients who ap-
peared likely to benefit from it. We also wanted to examine
clinical outcomes related to receiving manipulation (thrust
or nonthrust) versus receiving no manipulation to determine
if the evidence from randomized controlled trials appeared
to carry over into routine clinical care of patients with oc-
cupational LBP. Finally, we compared the clinical out-
comes of receiving thrust versus nonthrust manipulation
to examine if the evidence for thrust manipulation carried
over to other manipulation procedures.

Like many evidence-based interventions, it appears that
thrust manipulation may be underutilized by physical ther-
apists [5,6,18,19]. Although data are sparse, there is some
prior evidence suggesting a low rate of utilization of thrust
manipulation for patients with occupational LBP as well
[20–22]. Interpretation of the rates of utilization reported
in previous studies is difficult because no attempts were
made to determine if a patient’s clinical presentation sug-
gested a need for thrust manipulation. In this review, we in-
cluded only patients whose clinical characteristics placed
them in a subgroup with an increased likelihood of re-
sponding to thrust manipulation based on previous re-
search. Among these patients, the rate of utilization of
some form of manipulation was 66.5%, and utilization of
thrust manipulation was 49.8%. Therapists in this review
appeared somewhat more likely to use some type of manip-
ulation for male patients and for those with lower levels of
baseline disability. The choice to use thrust versus non-
thrust manipulation appeared to be influenced by the base-
line level of disability and the patient’s age, with younger,
less disabled patients more likely to receive thrust manipu-
lation. Our previous research has found no relationship be-
tween response to thrust manipulation and factors such as

Duration ≥16 days
n=194 (53.4%)

Likely to benefit from
thrust manipulation

n=215 (37.2%) 

Distal symptoms/
neurological signs

n=43 (12%) 

Not likely to benefit from
thrust manipulation

n=363 (62.8%) 

Thoracic spine pain only
n=40 (11.0%)

Post-surgical
n=32 (8.8%)

578 patients with work-related
LBP receiving physical therapy 

No Manipulation
Received

n=72 (33.5%) 

Manipulation
Received

n=143 (66.5%) 

Thrust
manipulation

n=107 (74.8%)

Non-thrust
manipulation
n=36 (25.2%)

Oswestry < 20%
n=14 (3.9%)

No chart available
n=19 (5.2%)

Age > 60
n=20 (5.5%)

Pregnant
n=1 (0.3%) 

Fig. 1. Patient flow diagram.
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age, sex, or baseline disability [10,23]. Educating therapists
regarding the relative insignificance of these factors may
help to alleviate apparent misperceptions and improve uti-
lization of thrust manipulation for appropriate patients.

Recent research and clinical perceptions indicate that the
characteristics and outcomes of patients with occupational
LBP may differ from those with LBP in the general
population [24], raising questions about the applicability

of research generated in cohorts of patients with nonoccu-
pational LBP. The research evidence [2] showing greater
and more rapid reductions in pain and disability when
thrust manipulation is used in the first two physical therapy
sessions was generally supported by the results of this ret-
rospective review among patients with occupational LBP.
Childs et al. [2] reported 82.9% improvement in OSW
scores over 4 weeks and five physical therapy sessions
among patients fitting the subgroup of likely responders
who received thrust manipulation during the first two phys-
ical therapy sessions. In this study, patients receiving thrust
manipulation during the first two therapy sessions experi-
enced a 66.6% reduction in OSW scores over approxi-
mately 2½ weeks and a median of four sessions. The
magnitude of improvement in both pain and disability were
better, and the duration of care shorter among patients re-
ceiving manipulation as compared with those who did not
receive manipulation (Table 2). The design of this study
was retrospective, and therefore we cannot exclude the in-
fluence of other factors in creating the observed differences
between groups. The design of the study and the lack of
a true control group preclude conclusions about the efficacy
of manipulation among patients with occupational LBP;

Table 1
Baseline characteristics of the patients included in the analysis

Patients included in the
analysis (n5215)

Age (years) 35.9 (10.1)
Prior LBP history (% yes) 38.5%
Sex (% male) 67.9%
Work status
Regular 19.0%
Modified 40.5%
Off work 40.5%

Duration of symptoms (days) 5.3 (4.7) median54 days
Baseline Oswestry 45.6 (15.6)
Baseline pain rating 6.6 (2.1)

LBP5low back pain.
Values represent means and standard deviation unless otherwise

indicated.

Table 2
Comparison of patients designated as likely responders
to manipulation who either did or did not receive
manipulation (either thrust or nonthrust) during the first two
physical therapy sessions

Received
manipulation
(n5143)

Did not receive
manipulation
(n572) p Value

Age 36.2 (9.9) 35.4 (10.6) .62
Prior LBP history
(% yes)

35.7% 40.3% .51

Sex (% male) 72.0% 59.7% .07
Work Status
Regular 16.8% 15.3%
Modified 45.5% 37.5% .58
Off work 37.8% 47.2%

ODI completed in
Spanish (% yes)

21.0% 11.1% .08

Duration of
symptoms (days)

5.1 (4.6)
med54

5.8 (4.9)
med55

.27y

Baseline ODI 44.2 (15.4) 48.4 (15.8) .06
Baseline pain 6.4 (2.2) 6.9 (2.0) .17
Change in ODI 28.9 (16.7) 24.1 (18.6) .01*
Change in pain 4.4 (2.6) 3.8 (2.5) .008*
Number of therapy
sessions

5.7 (3.9)
med54

6.2 (4.0)
med55

.35y

Length of stay (days) 15.5 (12.9)
med512

20.2 (15.6)
med517

.02y

Physical therapy cost $774.72 ($471.68)
med5$606.49

$781.12 ($474.89)
med5$648.80

.94y

ANCOVA5analysis of covariance; LBP5low back pain; ODI5
Oswestry Disability Index; med5median.

* ANCOVA was used to obtain significance controlling for baseline
scores.

y Mann-Whitney test was used to obtain significance.

Table 3
Comparison of patients designated as likely responders to thrust
manipulation who received thrust manipulation with those who
received nonthrust manipulation during the first two
physical therapy sessions

Received thrust
manipulation
(n5107)

Received
nonthrust
manipulation
(n536) p Value

Age (years) 35.2 (10.0) 39.2 (9.0) .03
Prior LBP history
(% yes)

40.7% 27.8% .15

Sex (% male) 71.0% 75.0% .65
Work status
Regular 36.4% 38.8%
Modified 42.1% 55.6% .08
Off work 21.5% 5.6%

ODI completed in
Spanish (% yes)

20.6% 22.2% .83

Duration of
symptoms (days)

5.0 (4.6)
med54

5.4 (5.0)
med55

.76y

Baseline ODI 42.4 (15.8) 49.5 (12.8) .02
Baseline pain 6.3 (2.3) 6.9 (1.9) .11
Change in ODI 28.2 (15.6) 30.9 (19.7) .76*
Change in pain 4.3 (2.6) 4.6 (2.8) .74*
Number of therapy
sessions

5.4 (3.8)
med54

6.8 (4.4)
med55

.04y

Length of stay (days) 14.2 (11.5)
med510

19.6 (15.7)
med515

.02y

Physical therapy cost $727.80 ($445.70)
med5$586.63

$914.18 ($523.74)
med5$753.99

.03y

ANCOVA5analysis of covariance; LBP5low back pain; ODI5
Oswestry Disability Index; med5median.

* ANCOVA was used to obtain significance controlling for baseline
scores.

y Mann-Whitney test was used to obtain significance.
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however, the results suggest that further investigation
among this group of patients is warranted.

The study by Childs et al. [2] provided evidence for the
efficacy of one thrust manipulation technique applied in
a standardized manner by therapists who had undergone
training in the technique. In clinical practice, the selection
of a manipulation technique varies widely among clinicians
[25]. Some techniques involve high-velocity, low-ampli-
tude thrust procedures similar to those used in the study
by Childs. Other clinicians tend to select nonthrust proce-
dures. Some studies suggest that thrust manipulation may
provide superior results when compared with nonthrust ma-
nipulation, but the studies are few and of poor methodolog-
ical quality [26]. We found comparable clinical outcomes
between patients receiving thrust or nonthrust manipula-
tion; however, the number of therapy sessions and length
of stay were greater in the group receiving nonthrust tech-
niques (Table 3). The cost of physical therapy treatment
was also greater in the group receiving nonthrust techniques
by an average of $186 per patient. We did not consider in-
direct costs such as lost work productivity, which may have
increased the cost difference between thrust and nonthrust
procedures even further. Our results therefore suggest that
while the effectiveness of thrust and nonthrust manipulation
procedures may be similar, an analysis of cost-effectiveness
may favor thrust manipulation. Further research using pro-
spective designs is needed to examine this hypothesis.

The retrospective nature of this research precludes any
causal conclusions, and several factors that may have influ-
enced outcomes could not be recorded, including the pa-
tient’s employer, psychological status, coping skills, and
co-interventions. Within these limitations, the results of this
study suggest that using manipulation for patients fitting
this subgroup may result in more pronounced and rapid re-
ductions in pain and disability. The subgroup includes those
patients less than age 60 with a symptom duration of!16
days, with no symptoms distal to the knee or signs of nerve
root compression. Furthermore, the use of thrust manipula-
tion instead of nonthrust procedures improved the effi-
ciency of care and reduced costs.

It is almost certain that a variety of different techniques
were used within the groups of patients receiving thrust or
nonthrust procedures; however, we were unable to ascertain
from the chart the specific technique that was used for most
patients. We therefore cannot compare outcomes for patients
receiving different types of thrust manipulation, or determine
if therewas any benefit to receiving the specific thrust manip-
ulation technique used in the study by Childs et al., or if all
thrust techniques resulted in similar outcomes. Our results
do suggest that manipulation may be a better choice then
no manipulation, and that thrust manipulation may also be
a more efficient choice than nonthrust manipulation for
patients in the subgroup examined in this study.

This review examined only patients referred to physical
therapy. Slightly more than a third of these patients (37.2%)
fit two criteria identifying them as likely to benefit from

manipulation (symptom duration !16 days and no symp-
toms distal to the knee), and did not have any exclusion cri-
teria (eg, signs of nerve root compression, prior surgery, age
O60 years). Over half of the patients not included in the re-
view were disqualified on the basis of a symptom duration
that was $16 days, indicating that the proportion of pa-
tients likely to benefit from manipulation would have been
higher if all patients with occupational LBP visiting a
physician were considered. Some previous research has
suggested that earlier referral to physical therapy is associ-
ated with better outcomes [20,27], whereas other studies
have associated the use of physical therapy with worse out-
comes among patients with acute, occupational LBP [28].
The results of this study cannot address the question of
whether or not patients fitting the subgroup of likely re-
sponders to manipulation will experience better outcomes
if they are referred to physical therapy. The results of the
study do support the evidence recommending that when pa-
tients with a short duration of symptoms and no symptoms
distal to the knee, who do not have signs of nerve root com-
pression, or any other exclusion criteria are referred to
physical therapy, thrust manipulation may improve out-
comes and efficiency of care.

References

[1] Aure OF, Nilsen JH, Vasseljen O. Manual therapy and exercise ther-
apy in patients with chronic low back pain. Spine 2003;28:525–31.

[2] Childs JD, Fritz JM, Flynn TW, et al. Validation of a clinical predic-
tion rule to identify patients with low back pain likely to benefit from
spinal manipulation. Ann Intern Med 2004;141:920–8.

[3] UK BEAM Trial Team. United Kingdom back pain exercise and ma-
nipulation (UK BEAM) randomised trial: effectiveness of physical
treatments for back pain in primary care. BMJ 2004;329:1377–85.

[4] Koes BW, van Tulder MW, Ostelo R, Burton AK, Waddell G. Clin-
ical guidelines for the management of low back pain in primary care:
an international comparison. Spine 2001;26:2504–13.

[5] Gracey JH, McDonough SM, Baxter GD. Physiotherapy management
of low back pain. Spine 2002;27:406–11.

[6] Li LC, Bombardier C. Physical therapy management of low back
pain: an exploratory survey of therapist approaches. Phys Ther 2001;
81:1018–28.

[7] Berwick DM. Disseminating innovations in health care. JAMA
2003;289:1969–75.

[8] Larson EB. Evidence-based medicine: is translating evidence into
practice a solution to the cost-quality challenges facing medicine?
J Comm J Qual Improv 1999;25:480–5.

[9] Wells KB. Treatment research at the crossroads: the scientific inter-
face of clinical trials and effectiveness research. Am J Psychiatry
1999;156:5–10.

[10] Flynn T, Fritz J, Whitman J, et al. A clinical prediction rule for clas-
sifying patients with low back pain who demonstrate short term
improvement with spinal manipulation. Spine 2002;27:2835–43.

[11] Jensen MP, Turner JA, Romano JM. What is the maximum number of
levels needed in pain intensity measurement? Pain 1994;58:387–92.

[12] Fritz JM, Irrgang JJ. A comparison of a Modified Oswestry Disability
Questionnaire and the Quebec Back Pain Disability Scale. Phys Ther
2001;81:776–88.

[13] Fritz JM, Childs JD, Flynn TW. Pragmatic application of a clinical
prediction rule in primary care to identify patients with low back pain
likely to respond quickly to spinal manipulation. BMC Fam Pract
2005;6:29–36.

294 J.M. Fritz et al. / The Spine Journal 6 (2006) 289–295



[14] Committee on Quality of Health Care in America. Institute of Med-
icine. Crossing the quality chasm: a new health system for the 21st
century. Washington, DC: National Academy Press, 2001.

[15] McGlynn EA, Asch SM, Adams J, et al. The quality of health care de-
livered to adults in the United States. N Eng JMed 2003;348:2635–45.

[16] Glasgow RE, Lichtenstein E, Marcus AC. Why don’t we see more
translation of health promotion research to practice? Rethinking the
efficacy-to-effectiveness transition. Am J Public Health 2003;93:
1261–7.

[17] Cohen SJ. Efficacy, effectiveness, and sustainability: translating re-
search into improvements in health care. Med Care 2000;38:449–50.

[18] Armstrong MP, McDonough S, Baxter GD. Clinical guidelines versus
clinical practice in the management of low back pain. Int J Clin Pract
2003;57:9–13.

[19] Foster NE, Thompson KA, Baxter GD, Allen JM. Management of
nonspecific low back pain by physiotherapists in Britain and Ireland.
A descriptive questionnaire of current clinical practice. Spine 1999;
24:1332–42.

[20] Ehrmann-Feldman D, Rossignol M, Abenhaim L, Gobeille D. Physi-
cian referral to physical therapy in a cohort of workers compensated
for low back pain. Phys Ther 1996;76:150–7.

[21] Guzman J, Peloso P, Bombardier C. Capturing health care utilization
after occupational low-back pain: development of an interviewer-
administered questionnaire. J Clin Epidemiol 1999;52:419–27.

[22] Tacci JA, Webster BS, Hashemi L, Christiani DC. Clinical practices
in the management of new-onset, uncomplicated, low back workers’
compensation disability claims. J Occup Environ Med 1999;41:
397–404.

[23] Fritz JM, Whitman JM, Flynn TW, Wainner RS, Childs JD. Factors
related to the inability of individuals with low back pain to improve
with a spinal manipulation. Phys Ther 2004;84:173–90.

[24] Atlas SJ, Wasiak R, van den Ancker M, Webster B, Pransky G.
Primary care involvement and outcomes of care in patients with
a workers’ compensation claim for back pain. Spine 2004;29:
1041–8.

[25] van den Veen EA, De Vet HC, Pool JMM, Schuller W, de Zoete A,
Bouter LM. Variance in manual treatment of nonspecific low back
pain between orthomanual physicians, manual therapists, and chiro-
practors. J Manipulative Physiol Ther 2005;28:108–16.

[26] Anderson R, Meeker WC, Wirick BE, Mootz RD, Kirk DH,
Adams A. A meta-analysis of clinical trials of spinal manipulation.
J Manip Physiol Ther 1992;15:181–94.

[27] Zigenfus GC, Yin J, Giang GM, Fogarty WT. Effectiveness of early
physical therapy in the treatment of acute low back musculoskeletal
disorders. J Occup Environ Med 2000;42:35–9.

[28] Lemstra M, Olszynski WP. The effectiveness of standard care, early
intervention, and occupational management in Workers’ Compensa-
tion claims: part 2. Spine 2004;29:1573–9.

135 Years
Ago in Spine

Austin Flint, Jr., son of a distinguished
Massachusetts physician, was an eminent physiologist.

In 1871, he published a frequently referenced paper on
the physiologic effects of prolonged exercise [1]. His
subject attempted to walk 400 miles in 5 days.
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