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INTRODUCTION

Patients presenting with lumbosacral radicular pain due to lumbar disk herniation (LDH)
often report specific events which they believe may have contributed to the onset of
symptoms. Patient-identified inciting events may be physical activities, such as lifting events
or sports activities, or they may be non-exertional occurrences, such as the act of coughing
or sneezing. Although it is infeasible to prove a causative link between any specific inciting
event and the occurrence of disk herniation, a patient’s belief in such a link alone may be
sufficient to affect cognition about the risk of injury with activities and the success of a
function-oriented therapeutic regimen[1].

A cumulative injury model of disk degeneration has traditionally been predominant in spine
care[2]. This view of spinal degeneration suggests that disc structures are damaged through
the cumulative effects of occasional excessive forces and repeated loading, often due to
occupational exposures or leisure-time physical activities[3]. An injury model of disk
degeneration might predict that a patient-identified inciting event was the final injury in a
cascade of events culminating in annular rupture and displacement of disk material.
Although some epidemiologic studies have found associations between occupational
exposures and LDH or sciatica[4,5], other studies have failed to find such an
association[6-9]. Similarly, there is conflicting evidence for the possible association of
leisure time physical activities with LDH or sciatica[4,8,10-12].

Recent investigations of disk degeneration in monozygotic twins have allowed the study of
hereditary factors in addition to environmental factors[3,13,14]. When heredity is accounted
for, leisure time physical activity and work exposures explain only a minor portion of the
variance seen in disk degeneration[3]. A competing model of disk degeneration has emerged
that portrays the process of degeneration as explained primarily by genetically programmed,
age-activated processes. This alternative view of degeneration would suggest little relevance
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between patient-identified inciting events and the occurrence of LDH. However, no prior
study has investigated the frequency of patient-identified inciting events in LDH.

The objectives of this study were to examine the clinical frequency of patient-identified
inciting events in LDH, and to identify associations between the presence of these inciting
events and the severity of the clinical presentation. Based on our clinical experience with the
large variation in clinical presentations of LDH, and the results of recent genetic studies
examining the role of heredity in LDH, we tested the null hypothesis that the presence of
patient-identified inciting events is not associated with the severity of the clinical
presentation.

Study Participants

This study was an ancillary study to a prospective study of the outcomes of lumbar disk
herniation. The study was approved by the Institutional Review Board of New England
Baptist Hospital. Study participants were recruited from a hospital spine center between
January 2008 and February 2009. All consecutive patients age 18 and older with
lumbosacral radicular pain for < 12 weeks were evaluated for participation. Study
participants received a comprehensive history and physical examination as per the standard
of care in our clinic. Inclusion criteria were recent onset radicular pain (<12 weeks) in an
L2, L3, L4, L5, or S1 dermatome, with or without neurologic changes, and available
magnetic resonance imaging (MRI) demonstrating lumbar disk herniation corresponding
with the neurologic level and side suggested by the clinical presentation. Exclusion criteria
were known pregnancy; severe active medical or psychiatric comorbidities that would limit
study participation; the presence of significant spinal or neuroforaminal stenosis from
reasons other than lumbar disk herniation as the likely cause of radicular pain; infectious,
inflammatory, or neoplastic cause of radiculopathy; significant degenerative or isthmic
spondylolisthesis suspected of contributing to symptoms; and prior lumbar spine surgery at
the affected level. After informed consent was obtained, the examining physician
information used a standardized data sheet to record information on participant
demographics, historical features, and physical examination findings.

Baseline Characteristics

We collected information on age, gender, race, comorbidity, duration of symptoms, prior
history of low back pain, prior lumbar spine surgery, history of significant tobacco use,
employment status, and workers compensation status. Race was categorized as ‘Asian’,
‘Black’, ‘Hispanic’, ‘Native American or Alaskan Native’, ‘Pacific Islander’, “White’, and
‘Other’. Comorbidities were measured using the Self-Administered Comorbidity
Questionnaire (SACQ). The SACQ is widely used in orthopedic research, and has
previously demonstrated reliability and validity[15]. Employment status was categorized as
part-time employment, full-time employment, student, retired, disabled, and unemployed.

Patient-ldentified Inciting Events

As standard practice in our clinic, we elicit and record information on inciting events that
are identified by the patient as related to the onset of symptoms. An independent reviewer
blinded to study design and hypotheses was trained in a systematic method of chart
abstraction by a spine researcher, and information on the presence of patient-identified
inciting events was obtained by retrospective chart review. An inciting event was defined as
any occurrence, activity, or event that preceded or coincided with the onset of symptoms.
There were no specific time restrictions as to how long before the onset of symptoms the
inciting event could occur; for example, inciting events may have occurred days to weeks in
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advance of symptom onset, or at the precise moment of symptom onset. Inciting events were
classified into one of five groups: heavy lifting, light lifting, non-lifting physical activities
(sports, activities of daily living, household tasks, etc), physical trauma (motor vehicle
accidents, falls, etc), and non-exertional occurrences (coughing, sneezing, bearing down,
etc). Light lifting included weights of 35 Ibs or less, while heavy lifting included weights
>35 Ibs. In situations where weights were not specified, the determination of light vs. heavy
was made by the chart reviewer. In situations where no inciting event was identified, the
herniation was classified as spontaneous.

In order to determine the reliability of our system of data abstraction, a retrospective chart
review was repeated by a spine researcher using the same method of chart abstraction. The
spine researcher was not blinded to study design and hypotheses. We then compared
reliability between the two reviewers for the determination of spontaneous onset lumbar disk
herniations, and lifting-associated lumbar disk herniations (heavy and light).

Outcomes measures

We prospectively recorded information on disability and pain intensity at the clinical
presentation. Disability was measured by the Oswestry Disability Index (ODI). The ODI is a
condition-specific measure of disability which has been used extensively in prior studies of
low back pain and radiculopathy, and has demonstrated validity and reliability in these
contexts[16]. Pain was measured by the visual analogue scale (VAS) for leg pain and the
VAS for back pain[17].

Statistical Analysis

RESULTS

To characterize the study population, we calculated means and standard deviations for
continuous variables, and frequencies and proportions for categorical variables. We
determined the frequency of patient-identified inciting events in the categories of:
‘spontaneous onset’, ‘heavy lifting’, ‘light lifting’, ‘non-lifting physical activity’, ‘non-
exertional occurrence’, and ‘physical trauma’.

To compare the baseline characteristics of the subgroups of patients with spontaneous LDH
and an inciting event-associated LDH (not spontaneous), we used the chi-square test or
Fisher’s exact test for dichotomous variables, and the Student’s T-test or Wilcoxon Signed-
Rank test for continuous variables. For analytic purposes, race was dichotomized as ‘white’
vs. ‘non-white’ (Asian, Black, Hispanic, Native American or Alaskan Native, Pacific
Islander, or Other). Due to small numbers in individual cells, the employment status
categories of ‘unemployed’ and ‘student’ were combined as one category. We then
examined associations between the presence of any patient-identified inciting event and the
outcomes of ODI, VAS back pain, and VAS leg pain. For associations which demonstrated
at least a trend towards statistical significance (p < 0.20) in the univariate (between-
subgroup) analyses, we created separate multivariate linear regression models including as
covariates those baseline characteristics which 1) demonstrated a trend towards statistical
difference between subgroups (p < 0.20), or 2) were felt to have a possible conceptual basis
for explaining the observed differences. Finally, we repeated this entire analytic process to
compare the subgroups of patients with lifting-associated LDH and without lifting-
associated LDH. All analyses were performed using SAS software, version 9.0 (SAS
Institute., Cary, NC).

Baseline characteristics and outcome measures are presented in Table 1. 154 participants
were recruited. Participants had a mean age + standard deviation (SD) of 52.9 + 13.4 years.
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The study population was 32% female and predominantly of white race (95.5%). Although
the population demonstrated moderate disability (ODI=51 + 21), 56% of participants were
employed in either a full-time or part-time capacity, and only 8% had a worker’s
compensation claim.

Figure 1 depicts the relative proportions of patient-identified inciting events associated with
the onset of symptoms from acute LDH. 62% of LDH did not have a specific patient-
identified event associated with onset of symptoms. Of the 38% of LDH where an inciting
event was reported, non-lifting activities accounted for the largest proportion, comprising
more than one-quarter (26%) of all LDH. Heavy lifting (6.5%), light lifting (2%), non-
exertional occurrences (2%) and physical trauma (1.3%) accounted for relatively small
proportions of all LDH.

Figure 2 presents a table of all reported types of inciting events. Many activities or
occurrences identified as inciting events were reported by more than one individual, and
these are indicated in bold in Figure 2. The majority of patient-identified inciting events
were either commonly performed movements or activities of daily living, which may in
practical terms have been difficult for the patient to avoid, even if foreknowledge of
impending herniation had been possible. A minority of inciting events involved strenuous
activity or lifting, and are more representative of the possibly injurious activities commonly
thought to be contributing factors to herniation. It was quite common for the association of
inciting events to the onset of symptoms to be reported with uncertainty by the patient; for
example, an event may have been reported as having a ‘possible’ connection to pain
symptoms, or there may have been a large time lapse (> 1 week) between the event and the
onset of symptoms. All occurrences reported by the patient were considered inciting events,
regardless of the plausibility of the stated connection between the event and the onset of pain
symptoms.

The baseline characteristics of the subgroups of patients with and without an inciting event
are presented in Table 2. Patients with a spontaneous onset LDH were significantly older,
less likely to have a history of tobacco use, and less likely to have a worker’s compensation
claim (p < 0.05). Employment status was significantly different in the group with
spontaneous LDH (p=0.05). There was a trend towards a slightly shorter duration of
symptoms in patients with spontaneous LDH (p < 0.20). Table 3 demonstrates the results of
univariate analyses of associations between the presence of an inciting event and the severity
of the clinical presentation. Although there were no significant associations between the
presence of an inciting event and ODI, leg pain, or back pain, there was a trend towards
greater disability in the subgroup of patients with spontaneous LDH (p = 0.13). In
multivariate linear regression analysis of the association between the presence of an inciting
event and ODI, we included the covariates of age, gender, duration of symptoms, tobacco
use history, employment status, and worker’s compensation claim status. When accounting
for important adjustment variables, the association between spontaneous LDH and ODI was
statistically significant, with an adjusted ODI of 49 in the inciting event-associated LDH
group, as compared to an adjusted ODI of 57 in the spontaneous LDH group (p = 0.04).

The baseline characteristics of the subgroups of patients with and without a lifting-
associated LDH are presented in Table 4. A history of tobacco use was significantly more
common in the subgroup of patients with a lifting-associated LDH (p < 0.05). There was a
trend towards a lower percentage of female participants, and a higher percentage of patients
with a worker’s compensation claim, in the subgroup of patients with a lifting-associated
LDH (p < 0.20). Employment status was significantly different in the group with a lifting-
associated LDH (p < 0.05)
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Table 5 demonstrates the results of simple univariate analyses of associations between the
presence of a lifting-associated LDH and the severity of the clinical presentation. Although
there were no significant associations (p < 0.05) between the presence of a lifting-associated
LDH and ODI, leg pain, or back pain, there was a trend towards greater disability and
greater leg pain intensity in the subgroup of patients with a lifting-associated LDH (p <
0.20). In multivariate linear regression analysis of the association between the presence of a
lifting-associated LDH and ODI and leg pain, we included the covariates of age, gender,
tobacco use history, employment status, and worker’s compensation claim status. When
accounting for important adjustment variables, lifting-associated LDH was not significantly
associated with disability, with an adjusted ODI of 51 in the lifting-associated LDH group,
as compared to an adjusted ODI of 55 in the non-lifting-associated LDH group (p = 0.58).
Similarly, when accounting for important adjustment variables, the trend towards greater leg
pain in the subgroup of patients with a lifting-associated LDH was not seen, with an
adjusted VAS of 7.6 in the lifting-associated LDH group, as compared to an adjusted VAS
of 6.8 in the non-lifting-associated LDH group (p = 0.40).

Inter-rater reliability for the determination of spontaneous vs. non-spontaneous LDH was
almost perfect (k=0.81) using the classification of Landis and Koch[18]. There was
substantial reliability for the determination of heavy lifting (x=0.76), light lifting (x=0.67),
and any lifting (x=0.72).

DISCUSSION

The primary finding of this study is that, although patient-identified inciting events were
common in LDH, the majority of LDH occurred without specific inciting events. When
inciting events were identified, non-lifting physical activities such as simple movements,
activities of daily living, and sports activities were most common. A history of an inciting
event was not significantly associated with a more severe clinical presentation in crude
analyses. On the contrary, when adjusting for potential confounding, spontaneous LDH
(without an inciting event) was significantly and independently associated with higher ODI
scores at baseline (greater disability). However, the magnitude of this effect was small, and
did not reach the threshold of 10 points on ODI commonly considered to be clinically
important[19]. There was no significant association between the occurrence of a lifting-
related event and increased severity of the clinical presentation. It should be noted that the
finding of greater disability in the subgroup of patients who had a spontaneous LDH may be
a consequence of the multiple statistical comparisons performed in our analysis. Further
studies are warranted to investigate an association between spontaneous LDH and disability
at clinical presentation.

Our findings suggest that a history of physical activities or other inciting events is not
necessary to trigger the onset of symptoms secondary to LDH. These observations may be
consistent with either a cumulative injury model or a genetic model of disk degeneration.
From the perspective of the cumulative injury model, progressive injury may cause damage
of disk structures to such an extent that even a small, transient increase in forces across the
spine-insufficient to register as an inciting event by the patient- may lead to the final
occurrence of herniation. From the competing perspective of the genetic model, a low
frequency of inciting events is expected due to the fact that genetically encoded processes
dependent on time and aging are the primary determinants of herniation. However, in the
context of the onset of symptoms in acute LDH, neither model of degeneration strongly
supports the notion that vigilant avoidance of activity may have staved off the final
occurrence of herniation.
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If a patient believes that a particular strenuous activity either triggered their disk herniation,
or caused their injury to be more severe, they may be less inclined to comply with treatment
recommendations when these involve increased activity[20]. This may be problematic for
functional outcomes in light of the demonstrated improvements in disability and sick leave
resulting from an early return to normal activities in patients with acute sciatica[21], and
subacute LBP and/or lower extremity pain.[22,23] In the absence of prior empirical data, the
information that inciting events are not required for the onset of symptoms due to LDH, and
that a history of inciting events appears to not be associated with greater symptom severity
in LDH, may be useful in the counseling of patients experiencing lumbosacral radicular
syndrome due to LDH. Indeed, prior work has shown that direct evidence-based education
delivered by provider to patient can improve outcomes in spine care, including
disability[24]. Nevertheless, firm conclusions on the role of inciting events in LDH ideally
require confirmation by a prospective study, or replication in another sample.

It should be noted that the prevalence of spontaneous symptom onset in 62% of patients with
radicular pain due to LDH in our study is strikingly similar to the results of the few prior
studies of inciting events in low back pain. A prospective study of patients presenting to
rehabilitation clinics found a spontaneous onset without identifiable cause in 67% of back
pain episodes[25]. This work cited unpublished data by McKenzie, which noted a
spontaneous onset without identifiable cause in 67% of back pain patients prior to the
enactment of compensation legislation mandating the identification of a specific
precipitating event[25]. Taken together, the existing literature on inciting events in spinal
disorders therefore does not portray a strong link between the presence of specific inciting
events and the onset of symptoms.

Our study has several limitations. First, the use of retrospective chart review may have
contributed to inaccuracies in our determination of the presence and absence of inciting
events. Although this may be the case, the documentation of the presence and absence of
inciting events is a standard practice among our recruiting physicians, as a possible
consequence of our previous experience with the importance of patient beliefs about activity
in spine care[20]. The fact that our method of chart abstraction demonstrated near-perfect
reliability for the analyzed dependent variables offers assurance of minimal random error.
Second, our estimates of inciting event frequency may have been affected by recall bias.
However, we believe that the tendency to underreport events due to lapses in memory was
likely counterbalanced by the reporting of inciting events that were normal daily
occurrences, only ‘possibly’ related to onset of pain according to the patient. Unfortunately,
there exists no validated method of assessing the plausibility of patient-identified inciting
events as the actual cause of symptom onset. Third, multiple statistical comparisons were
made in our analysis. This limitation was unavoidable due to the absence of prior data on
specific inciting events as the precipitant of acute LDH symptoms, and our resultant
inability to target in advance those outcomes most likely to have associations with our
independent variables. The practical consequence of this is that our use of a p-value cut-off
of 0.05 overestimates the probability of an association occurring due to chance alone.
Fourth, only 8% of individuals in our study reported worker’s compensation involvement.
These findings may not be generalizable to individuals with worker’s compensation claims.
Lastly, due to the cross-sectional nature of this study, firm conclusions about cause-and-
effect relationships between the presence of an inciting event and either the occurrence of
disk herniation, or the severity of the clinical presentation, cannot be made.

Despite these limitations, our study is the first to evaluate the presence or absence of inciting
events in acute lumbar disk herniation. We found that the majority of LDH occurred without
specific inciting events. A history of an inciting event was not significantly associated with a
more severe clinical presentation in crude analyses. Rather, spontaneous LDH demonstrated
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an independent association with greater disability in multivariate analysis that was
statistically significant, though likely not clinically meaningful. There was no significant
association between the occurrence of a lifting-related event and the severity of the clinical
presentation. Although these findings do not refute either the cumulative injury model or
genetic model of disk degeneration, neither do they suggest that physical activity is
associated with the occurrence or severity of disk herniation. This information may be
helpful in the education of patients recovering from lumbar disk herniation.
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Figure 1.
Patient-Identified Inciting Events
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Non-lifting physical activities Heavy Lifting

Specific movements « Moving furniture
* Bending + Transferring a patient
* Leaning * Very heavy loads >75 lbs
* Misstepping
* Reachin
. SIippinggwithout falling quht L|ft|nq
* Twisting « Light loads (ladder, box)
+ Walking » Very light lifting (box of tissue paper)

Activities of Daily Life

Closing doors

Dressing Non-exertional occurrences
Household tasks + Coughing

(vacuuming, washing car) * Prolonged sitting

Making the bed * Sneezing

Shoveling snow

Transferring in/out of bed Physical trauma

Transferring in/out of car * Falling

Yard work and maintenance * Motor vehicle accident

(flooring, tilling, roofing)

Sports and Recreation

Golf

Gym exercise (general gym activity,
squatting

Hockey

Skiing

Tennis

Figure 2.
Types of Specific Patient-Identified Inciting Events*

*Events identified by more than one patient are marked in bold
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Characteristics of the Study Sample

Baseline Characteristics Mean (S.D.)
(n=154) or N (%)
Age (yrs.) 52.9 (13.4)
Gender (% Female) 49 (31.8%)
Race (% White) 145(94.2%)
SACQ (0-45) 2.8(3.3)
Duration of symptoms (wks.) 4.9 (3.0)
Prior low back pain history (%) 116 (75.3%)
Current or past significant tobacco use (%) 30 (19.9%)
Employment Status
Current part-time employment (%) 12 (7.9%)
Current full-time employment (%) 73 (48.0%)
Unemployed* 9 (5.9%)
Retired 27 (17.8%)
Disabled 31 (20.4%)
Worker’s compensation (%) 10 (8.1%)
Oswestry Disability Index (0-100) 51 (21)
Visual Analog Scale Leg Pain (0-10) 7.0 (2.4)
Visual Analog Scale Back Pain (0-10) 51(3.3)

+
“includes ‘unemployed’ and ‘student’ status

SACQ - Self-administered Comorbidity Questionnaire
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Table 2

Characteristics of Spontaneous vs. Inciting Event-Associated Lumbar Disk Herniation

* Inciting
Baseline Characteristic Spo(nl\ﬁigzgus Events”™
(N=58)
Age (yrs.) 55.1(13.1) 49.2 (13.2) oosT
Female (%) 28(29.2%)  21(36.2%) .36
Race (% White) 91(94.8%)  54(93.1%) .73
SACQ (0-45) 2.8 (3.4) 2.9 (3.1) 58
Duration of symptoms (wks.) 47(3.2) 52(2.1) 13
Prior low back pain history (%) 21 (21.9%) 17 (29.3%) .30

Current or past significant tobacco use (%) 13 (13.8%) 17 (29.8%) o2

Employment Status

Current part-time employment (%) 7 (7.4%) 5 (8.8%)

Current full-time employment (%) 39 (41.1%) 34 (60.0%)

Unemployed* 8 (8.4%) 1(1.8%) ost

Retired 22 (23.2%) 5 (8.8%)

Disabled 19 (20.0%) 12 (21.1%)
Worker’s compensation (%) 3 (4.0%) 7 (14.6%) o5t

*
Mean (S.D.) or N (%)
Tstaltistically significant (p < 0.05)

+
“includes ‘unemployed’ and ‘student’ status

SACQ - Self-administered Comorbidity Questionnaire
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Table 3

Associations between a History of Patient-1dentified Inciting Events and the Severity of the Clinical
Presentation

Spontaneous Inciting-Event

Outcome LDH Associated LDH

N=96 N=57
Oswestry Disability Index (0-100) 53 +21 47+21 p=0.13
Visual Analog Scale Leg Pain (0-10) 71+23 6.8+ 2.5 p=0.45
Visual Analog Scale Back Pain (0-10) 50+3.2 53+35 p=0.61
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Characteristics of Lifting- Associated vs. Non-Lifting Associated Lumbar Disk Herniation

Table 4

Non-Lifting- Lifting-
Baseline Characteristic Associated”  Associated”
(N=141) (N=13)

Age (yrs.) 53.1(13.6) 509 (112) .57
Female (%) 48 (34.0%) 1 (7.7%) .06
Race (% White) 133 (94.3%)  12(92.3%) .56
SACQ (0-45) 2.7(3.2) 3.9 (4.4) 39
Duration of symptoms (wks.) 49(3.1) 5.2(2.9) 57
Prior low back pain history (%) 106 (75.2%) 10 (76.9%) 1.00
Current or past significant tobacco use (%) 23 (16.7%) 7 (53.9%) 005t
Employment Status

Current part-time employment (%) 8 (5.8%) 4 (30.8%)

Current full-time employment (%) 70 (50.4%) 3(23.1%)

Unemployed* 8(5.8%) 1(7.7%)  o0.02f

Retired 26 (18.7%) 1(7.7%)

Disabled 27 (19.4%) 4 (30.8%)
Worker’s compensation (%) 7 (6.3%) 3 (25.0%) .06

*
Mean (S.D.) or N (%)
Tstatistically significant (p < 0.05)

+
“includes ‘unemployed’ and ‘student’ status

SACQ - Self-administered Comorbidity Questionnaire
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Table 5

Associations between a History of Lifting-Associated Inciting Events and the Severity of the Clinical
Presentation

Non-Lifting- o
: Lifting-

Outcome Associated Associated LDH

LDH N=13

N=141 B
Oswestry Disability Index (0-100) 50+21 61 +17 p=0.10
Visual Analog Scale Leg Pain (0-10) 69+24 7.8+2.3 p=0.19
Visual Analog Scale Back Pain (0-10) 51+33 56+3.8 p=0.54
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