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Abstract

Therapy for chronic, nonspecific low back pain is mainly conservative : medication and/or exercise.
Pharmacotherapy, however, has side effects, and the quantities of concomitant drugs in older per-
sons require attention. Although exercise promises improved function, its use to alleviate pain is
controversial. Thus, we compared the efficacy of pharmacotherapy versus exercise for treating
chronic nonspecific low back pain. The pharmacotherapy group (#z=18 : 8 men, 10 women) were
prescribed celecoxib monotherapy. The exercise group (#=22: 10 men, 12 women) undertook
stretching exercises. Because of drop-outs, the NSAID group (#z=15: 7 men, 8 women) and the
exercise group (7 =18 : 8 men, 10 women) were finally analyzed. We applied a visual analog scale,

Roland-Morris disability scores, and the 36-Item Short Form Health Survey. We used a paired t-

test for within-group analyses and an unpaired t-test for between-group analyses.
achieved after 3 months of pharmacotherapy or exercise.
cise group. Recovery outcomes for the two groups were not significantly different.

Pain relief was
Quality of life improved only in the exer-
Efficacy of

exercise therapy for strictly defined low back pain was almost equivalent to that of pharmacotherapy

and provided better quality of life.

Key words : Chronic nonspecific low back pain, Exercise, 36-Item Short-Form Health Survey,

Nonsteroidal anti-inflammatory drug, Roland Morris Disability Questionnaire score

Introduction

Nonspecific low back pain (NLBP) has become
a major public health problem worldwide”. The
lifetime prevalence of low back pain (LBP) is report-
ed to be as high as 84%, and the prevalence of
chronic LBP is about 23%, with 11%-12% of the
population being disabled by it?. Mechanical fac-
tors, such as lifting and carrying, probably do not
have a major pathogenic role, whereas an individu-
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al’s genetic constitution is important”. History-tak-
ing and clinical examination are included in most
clinical practice guidelines for management of LBP*®,
but the use of clinical imaging for diagnosis may be
restricted. NLBP manifests as tension, soreness,
and/or stiffness in the lower back region, and it is
not possible to identify a specific cause of the pain.
Several structures in the back, including the joints,
discs, and connective tissues, may contribute to the
creation of the symptoms.
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Generally, treatment for patients with chronic
nonspecific low back pain (CNLBP) is conservative,
using medication and/or exercise. Pharmacothera-
py may be associated with side effects. Nonsteroi-
dal anti-inflammatory drugs (NSAIDs) have been
demonstrated to have therapeutic efficacy for
CNLBP. It was reported, however, that 3-23% of
patients using NSAIDs had to discontinue them be-
cause of side effects®. Also, with the increased
numbers of medications available, the quantities of
concomitant drugs given to older persons in regard
to the risk of falling down should be particularly
monitored. Another treatment — exercise — has
well-established efficacy in patients with CNLBP
and is popular. Many studies have demonstrated
that therapeutic exercise can improve trunk flexibil-
ity, strength, endurance, aerobic capability, and
stabilization” . Exercise promises improved func-
tion and activities of daily living (ADL). There are
arguments, however, both for and against alleviating
pain in this manner.

There has been little reported on comparisons
between NSAID therapy and exercise therapy in re-
gard to the outcomes, including (1) the degree of
pain, (2) disability, and (3) quality of life (QOL) asso-
ciated with LBP or health. The purpose of this
study was to analyze the therapeutic efficacy of
NSAID therapy compared with that of exercise ther-
apy for patients with CNLBP.

Methods

We performed a prospective study of patients
diagnosed with CNLBP. The ethics committee of

the participating research institution, Aizu Medical
Center Fukushima Medical University, approved
this study. Written informed consent was obtained
from all patients prior to their participation. Each
of the patients agreed to the prescribed treatment in
this study and to attend follow-up evaluations at our
hospital for a minimum of 3 months.

The inclusion criteria for all patients are shown
in Table 1. The study patients were randomly reg-
istered into two groups according to the treatment
they received. Both groups were asked to maintain
good posture'®*?,

The NSAID group (18 participants : 8 men, 10
women) took oral medications. They included
celecoxib (100 mg) twice a day and a proton pump
inhibitor once a day (to prevent adverse gastrointes-
tinal reactions). The patients were also asked to
visit the physician’s office at least once a week. At
each visit, the dosage and side effects were re-
viewed using the patient’s NSAID diary (similar to
the exercise diary) with daily notations by the pa-
tients, who were asked to record each day whether
they took the NSAID. They were allowed to stop
taking the NSAID but could resume taking it when
they found it necessary to relieve their pain.

Each patient in the exercise group (22 partici-
pants : 10 men, 12 women) was given a brochure
describing therapeutic exercises and body
mechanics. In addition, medical professionals at
each outpatient clinic (an orthopedic surgeon and
physical therapists) gave a practical lecture to the
participants about the exercises. The exercise pro-
gram, conducted at the patient’s home, consisted of
two types of exercise : trunk muscle strengthening

Table 1. Inclusion and exclusion criteria for study subjects

Inclusion criteria

+ Patients newly diagnosed with nonspecific low back pain at our initial examination

+ Presence of low back pain but no leg symptoms for more than 3 months

+ Exclusion of lumbar disc herniation and lumbar spinal stenosis (LSS) by a diagnostic support tool for LSS

+ No prior history of treatment for low back pain at our initial examination

+ Cognitive capability to respond to our inquiries

Exclusion criteria

+ Suspicion of serious spinal disease (e.g., tumor, infection, trauma) because of “red flags”

« Specific low back pain caused by spinal disease, nerve disease, internal disease, vascular disease, mental disorder

+ Suspicion of neuromuscular disease
+ Known rheumatoid arthritis

+ Known renal insufficiency, diabetes, congestive heart failure, cardiac conduction abnormalities, thrombocytopenia

+ Known peripheral neuropathy
« History of spinal surgery

« History of workmen's compensation or disability issues
+ Chronic depression and use of antidepressant medication
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and stretching. For strengthening, a sit-up exer-
cise was used for trunk flexor muscles and an exten-
sion exercise for trunk extensor muscles. For
stretching, emphasis was on the abdominal and back
muscles, iliopsoas, gluteal muscles, and hamstrings.
The exercise focused mainly on increasing overall
physical activity and spinal mobility’”. Ten repeti-
tions of each exercise were regarded as a set, and
the patients were encouraged to perform at least
two sets per day. Appropriate body mechanics was
taught using the brochure with its figures. Based
on the direction of the orthopedic surgeon, other
disciplines could be instituted as well. Before im-
plementing the program, the patients attended a 15-
to 30-min class (the length depended on the partici-
pating facility) to receive instructions regarding the
exercises and body mechanics. To encourage their
compliance, the patients were asked to visit an or-
thopedic surgeon’s office at least once a week'.
During these visits, it was determined whether they
understood body mechanics properly and were per-
forming the exercise as instructed.

The patients in the two groups were registered
randomly (according to their medical examination)
from among patients who had been newly diagnosed
with possible NLBP at our hospital (using a diagnos-
tic support tool designed for lumbar spinal
stenosis™). They also had to satisfy the inclusion
criteria, did not meet any of the exclusion criteria,
and agreed with the therapeutic approach of this
study. They were attended at our hospital as out-
patients by an orthopedic surgeon once a month for
3 months after starting treatment. The trial profile

of this study is shown in Fig. 1. There were 18
participants allocated to the NSAID group and 22 pa-
tients to the exercise group. In all, 17 of the 18
participants received the NSAID (one did not). In
contrast, all 22 patients in the exercise group per-
formed the exercises. In the NSAID group, two
patients were lost to follow-up because they had
gastritis. In the exercise group, four were lost to
follow-up because of a malignant tumor (#=1), heart
disease #=2), or Ménieére’s disease (#=1). Final-
ly, the NSAID group (#=15: 7 men, 8 women) and
the exercise group (#z=18 : 8 men, 10 women) were
analyzed. The demographic and clinical character-
istics of the patients are shown in Table 2.
Outcomes were assessed at two time points :
time zero (before treatment) and 3 months after
starting treatment (final time point). The primary
outcome was pain, which was assessed with a visual
analog scale (VAS) that ranged from 0 (least pain) to
10 (most intense pain)'?. The patients were asked
to rate their LBP. Disability and QOL were as-
sessed by a previously validated Japanese version of
the Roland Morris Disability Questionnaire score
(RDQ)*. It consisted of 24 items related to ADL.
Scores ranged from 0 (no disability) to 24 (maximum
disability). A patient-reported survey of his or her
health was assessed using the 36-Item Short-Form
Health Survey (SF-36)''®, which measures health
status. The SF-36 consists of eight scaled scores,
which are the weighted sums of responses to the
questions in their respective section. Each scale is
directly transformed into a scale of 0-100 on the as-
sumption that each question carries equal weight.

| 40 Assessed for eligibility |

0 Excluded

‘ 40 Randomly assigned ‘

v

y

18 Allocated to NSAID ‘ Allocation ‘ 22 Allocated to exercise ‘
17 Received NSAID 22 Received exercise
1 Did not receive NSAID 0 Did not receive exercise
2 Lost to follow-up 4 Lost to follow-up
because of discontinued NSAID FO||OW-Up (1 with a malignant tumor, 2 with heart disease,
(2 cases of gastritis) 1 with Méniere’s disease)
} !
15 Analyzed Analysis 18 Analyzed

Fig. 1. Flow chart of the progression of the trial. Finally, the diminished (owing to drop-outs) NSAID (z=15: 7
men, 8 women) and exercise (# =18 : 8 men, 10 women) groups were compared.
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Table 2. Demographic and clinical characteristics of patients

Characteristic NSAID( nthirilg})] group Exercis(ent};erlzgy group p
Age (years) 53.3 £ 5.57 57.6 = 3.28 0.4774
Sex (M/F) 7/8 8/10 0.9023
Current smoker 3 5 0.6170
Manual laborer 11 9 0.1827
Duration of pain (months) 5.92 + 0.883 7.63 = 0.926 0.2056
VAS before therapy 69.2 = 5.46 70.3 = 4.07 0.8745
RDQ before therapy 8.92 = 1.08 7.88 = 1.35 0.5720

Data are the mean + standard error or the number unless otherwise indicated.
RDQ, Roland Morris Disability Questionnaire scores ; VAS, visual analog scale.

The lower the score, the greater is the disability.
Conversely, the higher the score, the less is the
disability. That is, a score of zero is equivalent to
maximum disability, and a score of 100 is equivalent
to no disability. The eight sections of the SF-36
are (1) physical functioning, (2) role physical, (3)
bodily pain, (4) general health, (5) vitality, (6) social
functioning, (7) role emotional, and (8) mental
health. We registered to use the SF-36 Japanese
version 2 from iHope International, which holds the
copyright, and calculated the eight scaled SF-36
scores using this exclusive scoring software.

The primary outcome was evaluated before
treatment and 3 months after the start of treatment.
We compared the efficacies of the NSAID therapy
and the exercise therapy from before treatment to 3
months after the start of treatment using a paired
t-test. We also assessed the recovery of the VAS,
RDQ, and SF-36 scores at 3 months after starting
treatment with the NSAID therapy versus the exer-
cise therapy using an unpaired t-test. A value of
P<0.05 was considered to indicate significance.
The statistical analyses were performed using Stat-
View 5.0 statistical software (SAS Inc., Cary, NC,
USA). The statistical power analysis of this study
was performed using G*Power 3.1 (Heinrich Heine
Universitit Diisseldorf)!?. Its defined effect size
(d) was 0.8, and the alpha error probability (prob)
was 0.05.The sample size of the NSAID group was
18 and that of the exercise group was 22. Finally,
power (1-beta error prob) was calculated to be 0.80.

Results

The age, sex distribution, smoking status, and
proportion of patients performing manual labor were
similar in the NSAID and exercise groups (Table 2).
In both groups, the majority of patients were 40-50
years of age. The mean duration of pain was as-

sessed, and the mean VAS and RDQ scores before
therapy were measured, which were 69.2 + 5.46
and 8.92 + 1.08, respectively, in the NSAID therapy
group and 70.3 + 4.07 and 7.88 + 1.35, respectively,
in the exercise therapy group. They were similar
in the two groups (p>0.05) (Table 2).

The NSAID group reported side effects, and the
exercise group experienced complications of other
diseases. Among the 17 patients on celecoxib
therapy, two developed upper gastrointestinal dis-
ease (e.g., gastric ulcer) (Fig. 1). Among the 22 pa-
tients in the exercise group, 4 were lost to follow-up
(a malignant tumor in 1, heart disease in 2, Meniere’s
disease in 1) (Fig. 1).

There were statistically significant differences
in the VAS for the NSAID group, from before start-
ing therapy to after 3 months of it ($<0.05) (Table
3A). There were also statistically significant differ-
ences for the VAS in the exercise group from before
starting therapy to after 3 months of therapy (Table
3B). After 3 months of therapy, however, the VAS
scores were not significantly different between the
two groups (Table 4).

There were no statistically significant differ-
ences in the RDQ scores in the NSAID group from
before starting therapy to after 3 months of it (Table
3A). However, there were statistically significant
differences in the RDQ scores for the exercise group
from before starting therapy to after 3 months of it
(p<0.05) (Table 3B). The RDQ scores for the two
groups after 3 months of therapy were not signifi-
cantly different (Table 4).

There were no statistically significant differ-
ences in any of the scores of the eight SF-36 scales
in the NSAID group from before starting therapy to
after 3 months of it (Table 3A). In the exercise
group, from before starting therapy to after 3 months
of it, there were statistically significant differences
in scores of one of the eight SF-36 scales (bodily
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Table 3A. Therapeutic efficacy of NSAID therapy before and 3 months after starting treatment

Parameter Before stz’r{tr;r?gtt};Z;cfrE;agnt Significance
VAS 69.3 = 5.46 28.6 = 11.3 S.D (p = 0.0277)
RDQ 8.92 = 1.08 343 = 1.49 N.S (p = 0.0618)
SF-36 (eight scaled scores)
1) physical functioning 36.1 = 5.87 43.1 £5.48 N.S (p = 0.8413)
2) role physical 41.0 = 2.95 40.2 = 4.37 N.S (p = 0.8781)
3) bodily pain 315+ 1.75 37.4 + 2.62 N.S (» = 0.3341)
4) general health 41.5 = 2.49 45.1 = 2.33 N.S (» = 0.5088)
5) vitality 42.7 + 2.44 45.0 = 3.54 N.S (»p = 0.8138)
6) social functioning 42.9 + 2.37 47.7 = 4.50 N.S (p = 0.4554)
7) role emotional 44.4 + 3.84 45.1 + 4.97 N.S (p = 0.7822)
8) mental health 46.0 = 2.70 48.0 = 3.61 S.D (p = 0.0277)

Data are the mean + standard error or the number unless otherwise indicated.
N.S : Not significant

NSAID : Nonsteroidal anti-inflammatory drug

RDQ : Roland Morris Disability Questionnaire score
S.D : Significant difference

SF-36: 36-Item Short-Form Health Survey
VAS : Visual analog scale

Table 3B. Therapeutic efficacy of exercise therapy before and 3 months after starting treatment

Parameter Before stgrrtliqr?gttlzz;ftfrfént Significance
VAS 70.6 = 3.86 30.4 +9.24 S.D (»p = 0.0011)
RDQ 7.86 = 1.35 3.92 = 1.25 S.D (p = 0.0426)
SF-36 (eight scaled scores)
1) physical functioning 34.8 = 4.81 46.0 = 2.51 N.S (p = 0.1232)
2) role physical 334 = 4.45 44.0 = 4.07 N.S (» = 0.1378)
3) bodily pain 35.1 £ 2.04 419 = 2.75 S.D (p = 0.0325)
4) general health 42.5 + 2.98 449 = 3.75 N.S (» = 0.2243)
5) vitality 43.7 = 2.81 48.4 + 3.56 N.S (» = 0.0655)
6) social functioning 45.6 = 3.68 50.0 = 2.86 N.S (p = 0.1192)
7) role emotional 37.6 = 4.23 48.8 = 2.71 N.S (p = 0.0675)
8) mental health 44.3 = 3.05 50.9 = 4.06 N.S ¢ = 0.0617)

Data are the mean + standard error or the number unless otherwise indicated.
N.S: Not significant

NSAID : Nonsteroidal anti-inflammatory drug

RDQ : Roland Morris Disability Questionnaire score
S.D : Significant difference

SF-36: 36-Item Short-Form Health Survey
VAS : Visual analog scale

pain) (p<0.05) but not in the scores for the other

seven scales (Table 3B).

None of the scores of the

eight SF-36 scales after 3 months of therapy was
significantly different in the two groups (Table 4).
Thus, all of the patients with CNLBP had expe-

rienced pain relief after 3 months of treatment, re-
gardless of whether they were treated with an
NSAID or exercise. However, the QOL was statis-
tically improved in the exercise group but not in the

NSAID group after 3 months of treatment. There
were no statistically significant differences in recov-
ery for any of the outcomes between the two groups.

Discussion

The present study demonstrated that patients
with CNLBP felt substantially better after 3 months
of NSAID therapy or exercise therapy compared
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Table 4. Therapeutic efficacy of NSAID therapy versus exercise therapy during 3 months

Parameter NSAID group Exercise group Significance
VAS —44.0 + 15.3 —35.8 + 8.07 N.S (p = 0.6138)
RDQ —5.00 + 2.78 -3.20 = 1.03 N.S (p = 0.4750)
SF-36 (eight scaled scores)
1) physical functioning 1.01 = 4.86 6.43 + 3.09 N.S (p = 0.3364)
2) role physical 16.3 = 6.16 16.0 = 4.63 N.S (p = 0.4135)
3) bodily pain 4.27 = 4.07 7.45 * 3.05 N.S (p = 0.5377)
4) general health 1.83 = 4.67 3.77 £ 2.93 N.S (p = 0.7147)
5) vitality 0.87 + 3.54 5.39 + 2.64 N.S (» = 0.3168)
6) social functioning 3.24 + 4.07 4.40 + 2.60 N.S (p = 0.8043)
7) role emotional 2.46 + 8.50 7.98 + 3.94 N.S (» = 0.5105)
8) mental health 2.29 + 4.32 5.77 = 2.77 N.S (p = 0.4864)

Data are the mean =+ standard error or the number unless otherwise indicated.

N.S: Not significant
VAS : Visual analog scale

RDQ : Roland Morris Disability Questionnaire score

S.D: Significant difference
SF-36: 36-Item Short-Form Hearth Survey

with how they were before the treatment regarding
two outcomes : the degree of pain and the disability/
QOL associated with LBP. None of the scores for
the eight SF-36 scales, which assess QOL associat-
ed with health, had changed in the NSAID group at 3
months. In contrast, in the exercise group, scores
for disability/QOL associated with LBP and one of
the SF-36 scales — bodily pain — had changed after
3 months of treatment compared with before
treatment. There was no statistically significant
difference regarding recovery between the two ther-
apies in regard to the degree of pain, disability/QOL
associated with LBP, or QOL associated with health.

It has been generally demonstrated that NSAID
therapy is a higher-risk treatment because of co-
morbidities (e.g., heart disease, upper gastrointesti-
nal disease), whereas exercise therapy is a low-risk
treatment.

The therapeutic efficacy of pharmacotherapy
with NSAIDs or acetaminophen for patients with
CNLBP has been recommended in clinical practice
guidelines for the management of LBP worldwide®®.
Some studies, however, have reported that NSAID
therapy had to be discontinued in some patients be-
cause of NSAID-induced side effects®. In our
study, the degree of pain was alleviated in the pa-
tients with CNLBP after only 3 months of celecoxib
therapy. However, two of the 17 (11.7%) patients
on celecoxib therapy developed upper gastrointesti-
nal disease in this study. The degree of pain and
the QOL associated with LBP for patients in both
the NSAID and exercise groups were not sufficiently
improved (Fig. 1).

Exercise therapy for patients with CNLBP
should be recommended in the Japanese clinical
practice guidelines for managing LBP”. One of the
main purposes of therapeutic exercise for patients
with CNLBP is to strengthen trunk muscles and im-
prove trunk flexibility?”. Shirado et al.'® demon-
strated that the therapeutic efficacy of exercise ther-
apy was more effective than NSAID therapy in a
Japanese population. They suggested that the de-
gree of pain diminished and QOL improved in pa-
tients with CNLBP after exercise therapy alone,
which included good posture, stretching, and lumbar
stabilization exercises for 3 months performed un-
der supervision of a physiotherapist. In our study,
four of the 22 (18.2%) patients in the exercise group
were lost to follow-up because of other diseases
(Fig. 1). Based on these results, we decided that
unavoidable problems had occurred in both groups
that interrupted our assessment of the therapeutic
efficacy for the patients with CNLBP.

The results in this study demonstrated that
NSAID and exercise could have different effects on
CNLBP. NSAIDs might be effective for addressing
pain, whereas exercise would be more appropriate
for improving activity and QOL. It has been dem-
onstrated that chronic LBP is sometimes accompa-
nied by secondary psychological and social factors.
It therefore may be necessary to treat such patients
using a multifaceted approach.

Some clinical practice guidelines for LBP?®
recommend other pharmacotherapy, including anti-
depressants (e.g., a serotonin norepinephrine reup-
take inhibitor), antiepileptic drugs (e.g., gabapentin,
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an antiepileptic y-aminobutyric acid analog), pregab-
alin, opioids, and tramadol. It is thought that these
drugs affect the descending pain modulatory sys-
tem?”, which consists of the 5-hydroxytryptamine
and noradrenergic systems. However, the analge-
sic effect of these drugs may not be enough to re-
lieve chronic LBP. Therefore, we on the medical
staff side may need to educate patients with CNLBP
to help them accept their pain and attempt to im-
prove their QOL while coexisting with the pain.

The present study has some limitations that re-
quire attention. First, the follow-up period was
relatively short, and future studies are needed to
evaluate the long-term therapeutic efficacy of
NSAID and exercise therapy. Second, our study
population was small, although the power might be
enough. Future studies need to evaluate a larger
population. Third, we used an NSAID alone in this
study. Future studies may be required to compare
and evaluate other pharmacotherapeutic agents such
as antidepressants or antiepileptic drugs as well as
exercise therapy.

Conclusions

In patients with strictly defined CNLBP (using
a diagnostic support tool designed for lumbar spinal
stenosis'™), the therapeutic efficacy of an NSAID
and exercise seemed to be almost equivalent with
regard to pain relief. However, the QOL of the pa-
tients was statistically improved in the exercise
group but not in the NSAID group during the initial
3 months of this study. Furthermore, according to
the results of this study, exercise therapy could also
be used to alleviate pain.
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