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Introduction

Work-related Low Back Pain (LBP) is estimated to occur in
approximately 5% of industry workers each year, resulting in the
loss of 100 million work days and 9 billion dollars annually in the
United States [1,2]. Approximately 34% of people who experience
acute LBP will have recurrent episodes [3], with a resultant work
disability rate of 17%. Recurrences are typically more severe than
the initial episode of LBP and have longer lengths of disability and
higher associated healthcare costs [3]. LBP not only has physical, but
also psychological consequences. For example, affected individuals
may be unable to perform their jobs or may require modifications
or restrictions in order to return to work. Further, untreated and/or
inadequately managed acute pain can lead to chronic pain [4], further
contributing to LBP-related morbidity. As a result of its substantial
impact, LBP is considered to be a national health problem [5].

Healthcare workers, who are involved in direct patient care
i.e., nursing professionals, have an increased risk for and a higher
prevalence of LBP. According to one study, [6] working-life incidence
rates and prevalence of LBP were 65% and 30% respectively for
Orthopedic nurses. Activities such as turning and lifting patients
and prolonged standing make this group particularly susceptible to
work-related LBP and recurrent LBP.

Conventionally it is often claimed that up to 90% of LBP ep-
isodes spontaneously resolve within one month, despite the
lack of strong and supporting evidence [7,8]. In addition, 80-
90% of acute LBP cases are non-specific, without an identifi-
able structural pathology at the time of diagnosis, and the exact
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cause or mechanism of injury is not fully understood despite
considerable research [9,10]. Further, the experience of pain is not
only a result of physiologic factors, but it can also be due to cognitive,
behavioral, socio-cultural, spiritual, and environmental factors. Thus
treating acute and preventing recurrent LBP is complex.

Studies have demonstrated that chronic and/or recurrent LBP
occurs significantly less frequently among patients who exercise
regularly following the initial LBP treatment phase compared to those
who are inactive [11]. Work absenteeism is also significantly lower
among patients who are physically active. Stretching and strength-
ening exercises are linked to a reduction in disability and improved
pain and functional outcomes [12-14]. Specifically, exercises which
target the spinal stabilizing muscles, especially the lumbar multifidus
group, have been found to significantly lower the risk of recurrent LBP
[15-17]. In addition, when recurrent low back pain did occur, it was
less severe than the initial injury. Exercise is a low-cost treatment
option with too little to no side effects, but systematic reviews of the
literature indicate a mixed view of its value [18-21].

Tai Chi is a form of exercise that is particularly well-suited for
retraining and strengthening the lumbar stabilizing muscles. Tai
Chi has been shown to relieve stress and to build self-confidence in
patients affected with musculoskeletal diseases [22]. In addition, it
contributes to cardiovascular health, improves balance, and decreases
the number of falls [23]. As such, Tai Chi has been shown to be a
potentially effective intervention for LBP. In this pilot study, we sought
to determine whether Tai Chi could prevent the recurrence of LBP in
a high risk group, specifically healthcare workers who provide direct
patient care. A randomized controlled study by Hall et al., [24]
including Paul Lam the inventor of “Tai Chi for back pain” as a
co-author, studied the effects of Tai Chi on pain and disability in
people with long-term LBP and was proven to be beneficial. Studying
the effect of Tai Chi in healthcare workers is the unique aspect of our
study.

Methods

Our prospective cohort pilot study involved healthcare workers
with a history of LBP employed at either an acute inpatient nurs-
ing unit or at two skilled nursing facilities. The individuals includ-
ed in this study were 8 hours a day shift workers who had no his-
tory of past illnesses. Announcements posted in nursing units and
oral presentations on the study by the authors during nursing staff
meetings were utilized to facilitate participant recruitment. The
nursing directors from the three facilities provided letters of support
and permission for their staff to participate in the study. Participants
did not receive any compensation for this study. This study was
approved by the University of Rochester Institutional Review Board.

Inclusion criteria were: agel8 years or older; employment as a
healthcare worker (RN, LPN, CNA, home health aide, PT, OT) in one
of the participating sites; involved in direct patient care; and had one
or more episodes of acute LBP within the last 5 years. Participants
were ineligible to participate if one or more of the following applied:
(a) no history of back pain ever, (b) currently on work restriction,
(c) a history of LBP requiring medical treatment 3 months preceding
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Name

Description

Use in Study

Roland-Morris Disability Questionnaire

A 24-item health status measure which assesses physical
disability due to LBP. Participants check the statement that
applies to them. Checks are summed for a total score (0-
24). Scores are measured serially for clinical improvements.

The subjects’ responses at baseline and three months
post Tai Chi training-practice were recorded.

The Oswestry Disability Index 2.0 for LBP/Dysfunc-

This 10-item measure, each with six response options, mea-
tion sures how impairing/disabling LBP is to the participant.

Participants were asked to check the statement that
applies to them before the Tai Chi training and three
months post-intervention.

SF36 Version 2 Questionnaire (for adults)

Consists of eight equally weighted scales in two categories
1. Physical Health (Physical Functioning, General Health,
Bodily Pain, and Role-Physica) 2. Mental Health: (Social
Functioning, Role-Emotional, Vitality, Mental Health) on a
0-100 scale; 50 is the average/norm.

The subjects’ responses at baseline and three months
post Tai Chi training-practice were recorded.

Table 1: Survey Measures.

enrollment in the study, (d) surgery in the lumbar region in the last
3 months, (e) epidural or facet joint injections received with the past
3 months, (f) non-musculoskeletal LBP or pelvic pain, and (g) recent
injury to hips or knees as well as spinal or long bone fractures.

Measures

Prior to the Tai Chi intervention, participants filled out standard
demographic background and general health history forms. They
also completed three survey measures commonly used to assess back
pain and health related quality of life pre-and post-intervention:
1) The Roland-Morris Disability Questionnaire for LBP [24], 2) the
Oswestry Disability Index 2.0 (also known as Oswestry Low Back
Pain Disability Questionnaire and considered “the gold standard” of
low back functional outcome tools [25,26] and 3) the SF36 version 2
questionnaire (a measure of quality of life) (Table 1) [27].

Participants were asked to complete a diary recording of how many
times they practiced Tai Chi exercises prior to their work shift. They
were also instructed to record any recurrences of LBP and any time
lost from work as a result of LBP. After three months, all participants
were asked to again complete the Roland-Morris Disability Question-
naire, the Oswestry Disability Index 2 and SF36 Version 2. Pre-and
post-Tai Chi intervention responses were then compared. Our
outcome measures were twofold: 1) primary outcome of recurrent
LBP (defined as an incident of back pain during the study period),
and 2) sick leave due to LBP.

Intervention

This study utilized specifically designed exercise routines based
on Dr. Paul Lam’s Tai Chi for Back Pain, which has not only been
taught in the US and in other countries, but also has been approved
by several Arthritis Foundations [23,28]. Dr. Lam’s Tai Chi practice
involves slow movements focusing on body posture. These
movements include weight shifting, bending, extending the back, and
twisting the trunk and largely involving the spinal stabilizing muscles.
The roles of the muscles continually change between weight bearing
and non-weight bearing phases and between contraction and
relaxation, thus strengthening the inner stabilizing muscles as well as
the external moving muscle groups. Deep abdominal breathing and
full concentration while performing the movements are essential
aspects of the practice and help relieve low back muscle pain as well
as mental stress.

A certified Tai Chi instructor provided training in Dr. Paul Lam’s
Tai Chi for Back Pain [27] during two 45-minute sessions. At the end
of the second session, participants were asked to demonstrate that
they could perform the Tai Chi exercise routine independently. After
completing the training, participants were instructed to perform the

Tai Chi for Back Pain routine for 5 to 7 minutes prior to every work
shift. A Tai Chi teacher or instructional video were available if
participants required additional practice and/or training.

Figure 1: Tai Chi for back pain.

Data Analyses

At the end of the study participants were divided into two
groups: (1) Those practiced Tai Chi (at least 3 times a week) and
(2) those who did not practice Tai Chi or only practiced less than
3 times a week. The groups were further subdivided based on
whether or not they experienced LBP during the study period,
specifically noting recurrences of LBP and days lost from work as
a result of LBP. Given our small sample size, we used the student’s
t-test to analyze group differences in questionnaire responses among
participants who practiced Tai Chi and those who did not.

To summarize, participants were taught an exercise routine based
on Tai Chi for Back Pain, maintained a diary of the frequency of their
Tai Chi practice, and noted any recurrence of LBP or days of work
lost due to back pain. Each participant completed pre-and post-inter-
vention survey measures consisting of the Roland-Morris Disability
Questionnaire, the Oswestry Disability Index 2, and the SF36 Version
2 questionnaires. Pre- and post-intervention data were then analyzed
in the Tai Chi practicing group and compared with data from the
non- Tai Chi practicing group.

Results

Thirty healthcare workers consented to participate in the study.
Of the 30, 20 completed the study and 10 were excluded from data
analyses because they did not complete either the follow-up
questionnaires or the training. Study participants included 20
healthcare workers (18 females, 2 males) with a history of LBP who
worked directly with patients at either an acute inpatient nursing
unit or at a skilled nursing facility. The mean age of participants was
45.5 years (range 25-60) with an average work history of 19 years
(range 2-40). Participants included 11 nursing staff, 5 nursing aides,
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Subject Roland Morris Pre'™ | Roland Morris Post™ Oswestry Pre?* Oswestry SF-36 SF-36
Post?* Pre? Post®
Pain PC MC PC MC
A 5 2 34% 46% 30.0 371 321 37.3
B 2 0 24% 0 52.3 58.2 511 58.6
C 1 0 12% 0 54.8 52.1 56.7 52.2
No Pain
D 3 1 26% 6% 46.7 53.8 58.7 43.3
E 0 0 0% 0 60.0 56.0 59.1 55.3
F 0 0 8% 0 58.5 422 56.5 48.9
G 0 0 0% 0 59.6 52.6 60.5 65.2
H 5 4 26% 46% 48.6 60.8 54.7 54.8
| 4 0 18% 13% 51.1 56.9 53.6 51.6
J 3 2 40% 12% 45.1 61.9 57.8 57.6
Table 2: Pre- and Post Scores of those Participants who Practiced Tai Chi.
'Scores are on a scale of 1-24
2Obtained score/total possible score x 100
3Norm-based scores for Physical Component (PC) and Mental Component (MC)
*Significant decrease from pre- to post-study (p<0.00001)
\, ,/
Subject Roland Morris Pre! Roland Morris Post’ Oswestry Pre? Oswestry Post? SF-36 Pre® SF-36 Post®
Pain PC MC PC MC
K 0 2 8% 30% 51.8 43.5 49.9 42.8
L 4 3 10% 14% 39.6 48 33.3 53.6
M 7 7 30% 44% 514 42.8 421 38.1
N 0 0 22% 25.4% 447 55.4 25.3 60.9
o 0 5 10% 6% 55.1 37.7 54.6 56.2
No Pain
P 0 0 0 0 60 56 59.1 55.3
Q 2 0 0 0 48.1 51.4 42.9 46.6
R 4 0 20% 2% 48.1 52.6 56 471
S 0 0 0 0 58.5 56.6 60.8 49.6
T 0 0 0 0 59.6 52.6 60.5 65.2
Table 3: Pre and Post Study Scores for those Participants who did NOT practice Tai Chi or Only practiced sometimes.
'Scores are on a scale of 1-24
2Obtained score / total possible score x 100
3Norm-based scores for Physical Component (PC) and Mental Component (MC)

J

3 occupational therapists and 1 physical therapy aide. All participants
had a history of LBP for less than 11 years. LBP history was self-re-
ported in all but one participant, who had a confirmed diagnosis of
LBP and had previously undergone surgery. None of the participants
had physical therapy for the back pain. Twelve participants were
taking Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) rarely on
an as-needed basis.

At 3-month follow-up, while none of the subjects reported loss of
work due to LBP, eight reported back pain during the study. None of
the study subjects experienced adverse effects related to Tai Chi. Ten
of the 20 (50%) subjects reported practicing most days, 3 sometimes
(less than 3 times a week) and 7 did not practice at all. Twelve of the
20 (60%) considered the Tai Chi routine easy to practice and 6 (30%)
found it difficult. The main reason provided for not practicing was
lack of time. In addition, two participants stated they had trouble

understanding the technique (never utilizing the video provided or
asking the instructor during the study).

Of the 10 participants who practiced most days, three (30%)
reported LBP during the study period. Of the seven that did not
practice, five (71%) reported LBP. Major findings are summarized
in tables 2 and 3. A comparison of the scores for those who
regularly practiced Tai Chi on the Roland Morris Disability Question-
naire (the average of the number of items checked describing the back
pain) showed a significant decrease in scores from pre- to post-study
(p<0.00001, mean of 1.4, St. dev. of 1.35, and a t; of -3.28). Similarly,
on the Oswestry Disability Index 2.0 which quantifies disability from
back pain the pre- to post-study scores for 6 subjects significantly
decreased (p<0.00001) with a mean of -0.1617, St. dev.=0.0922, and
t,=-4.30. On the SF-36 Version 2 which is a health survey that asks
36 questions to measure functional health and well-being as a
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measure of physical and mental health, the pre-to post-study
score differences were not significant on either physical or mental
components.

Discussion

Low back pain often results in disability and, even when it does
not; it can negatively impact quality of life. Its deleterious effects have
been demonstrated in morbidity, immune function, sleep, cognition,
nutrition, mobility, psychosocial behaviors, and overall functional
status. In addition, chronic pain, which can result from LBP, is widely
believed to represent its own disease entity and can cause long-term
detrimental physiologic changes, resulting in unique treatment chal-
lenges.

As this study highlights, Tai Chi practice has the potential to reduce
and even prevent recurrence of LBP in higher risk populations such as
healthcare workers. As with many other exercise-based interventions,
however, there are important confounding factors to consider that
can affect patient adherence to and success with the Tai Chi routine.
First, the efficacy of Tai Chi is largely determined by patient effort.
Second, expectations of degree of pain relief influence participant
motivation. Third, those who regularly practice Tai Chi are more likely
to be mindful of behaviors that might cause LBP, and as a result may
simultaneously change their habits, reducing their risk. Lastly,
perceived feelings of control over pain can lead to decreased fear of
exercising, continued exercise, and ultimately reduced pain
perception. While no prior similar studies exist in healthcare
workers, extrapolations can be made from studies with other
occupational groups. For instance, in one study of 1068 workers who
submitted Workers’ Compensation claims for back pain, low recovery
expectations and fear that work may increase pain or cause further
harm were found to be risk factors for chronic disability [29]. Another
study reported that pain-related fear of movement or fear of causing
further harm slows recovery and increases risk of developing chronic
pain [30]. Although they are subjective and hard to quantify, it is
important that future studies include measures of psychological
factors, which significantly contribute to pain tolerance and treatment
efficacy. Examples of these psychological factors include the expec-
tations regarding pain, patient self-assessment of general wellbeing,
and motivation to participate in study interventions when assessing
treatment efficacy [8,31].

While the number of participants in our study is small, the
magnitude of LBP as a physical, psychological, and societal disease
process with associated significant morbidity. Therefore it warrants
further research involving a larger number of high risk partici-
pants, such as healthcare workers, from multiple sites and should
address psychosocial factors. This will be essential to confirm-
ing these findings and determining the potential of Tai Chi to re-
duce LBP recurrence in healthcare workers. Tai Chi practice could
potentially be a low-cost treatment modality for this high-risk
population, augmenting the already available approaches that include
narcotics, physical therapy, surgery, NSAIDs, and exercise [32].

Future Randomized Controlled Trials (RCTs) are needed
to provide further evidence of Tai Chis beneficial effect on low
back strengthening, injury prevention, and alleviation of pain for
healthcare workers. While various methodological approaches have
been developed to identify LBP recurrences, including that by Deyo et
al., [33], there exists no standardized definition of recurrence of LBP
or required follow-up time [34].

Conclusion

This pilot trial of 20 healthcare workers showed that a specific
exercise program, Tai Chi for Back Pain, significantly (p<0.00001)
reduced the recurrence of LBP in this population using pre- and
post-exercise scores derived from the Roland Morris Disability Ques-
tionnaire and the Oswestry Disability Index 2.0. While prior studies
have examined the effects of Tai Chi on pain and disability in people
with long-term LBP, our study for the first time focused specifically on
healthcare workers. Even though this study brings to light the difficul-
ties of researching exercise-based interventions, it also demonstrates
that Tai Chi practice has the potential to reduce and even prevent re-
currence of LBP. This study therefore emphasizes, the need for further
research into Tai Chi’s role in LBP treatment and prevention.
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