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Abstract

Objective. To investigate the difference in the pres-
ence of trigger points (TrPs) between patients with
chronic nonspecific low back pain (LBP) and healthy
people, and to determine the relationship of TrPs
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with the intensity of ongoing pain, disability, and
sleep quality.

Design. A cross-sectional study.

Setting. The role of TrPs in LBP has not been
determined.

Patients. Forty-two patients with nonspecific LBP
(50% women), aged 23-55 years old, and 42 age- and
sex-matched controls participated.

Outcome Measures. TrPs were bilaterally explored
within the quadratus lumborum, iliocostalis lum-
borum, psoas, piriformis, gluteus minimus, and
gluteus medius muscles in a blinded design. TrPs
were considered active if the subject recognized the
local and referred pain as familiar symptoms, and
TrPs were considered latent if the pain was not rec-
ognized as a familiar symptom. Pain measures were
collected with a numerical pain rate scale, disability
was assessed with the Roland-Morris question-
naire, and sleep quality was determined with the
Pittsburgh Sleep Quality Index.

Results. Patients with nonspecific LBP exhibited a
greater disability and worse sleep quality than
healthy controls (P < 0.001). Patients with nonspe-
cific LBP exhibited a mean of 3.5 + 2.3 active TrPs.
Further, patients with nonspecific LBP showed a
greater (P<0.001) number of latent TrPs (mean:
2.0 £1.5) than healthy controls (mean: 1.0 £ 1.5).
Active TrPs in the quadratus lumborum, iliocostalis
lumborum, and gluteus medius muscles were the
most prevalent in patients with nonspecific LBP. A
greater number of active TrPs was associated with
higher pain intensity (rs=0.602; P<0.001) and
worse sleep quality (rs = 0.338; P=0.03).

Conclusions. The local and referred pain elicited by
active TrPs in the back and hip muscles contributes
to pain symptoms in nonspecific LBP. Patients had
higher disability and worse sleep quality than con-
trols. The number of active TrPs was associated with
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pain intensity and sleep quality. It is possible that a
complex interaction among these factors is present
in patients with nonspecific LBP.
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Introduction

Nonspecific low back pain (LBP) is defined as pain
between the costal margins and the inferior gluteal folds,
usually accompanied by painful limitation of movement
that may be associated with referred pain. The diagnosis
of nonspecific LBP implies that the pain is not related to
conditions such as fractures, spondylitis, trauma, tumor,
infectious, vascular, metabolic, or endocrine-related pro-
cesses. Nonspecific LBP is a major health problem in the
modern society as 75% of the population will experience
back pain at some time during the life [1]. The 1-year
prevalence for LBP ranges from 22% to 65% [2]. Addi-
tionally, the economic burden associated with the man-
agement of LBP represents the highest compensation
costs for workers in the United States [3,4].

As nonspecific LBP can be associated with referred pain,
it has been proposed that muscle trigger points (TrPs) can
be involved in pain processes in this condition [5]. Simons
et al. defined a TrP as a hypersensitive spot in a taut band
of a skeletal muscle that is painful on contraction, stretch-
ing, or stimulation of the muscle and elicits a referred
distant pain [5]. From a clinical point of view, TrPs can be
classified as active or latent. Active TrPs are those causing
spontaneous pain or motor symptoms which stimulation
reproduces the patient’s symptom, and the pain is recog-
nized as a familiar phenomenon. Latent TrPs do not cause
spontaneous pain symptoms of the patient but referred
pain when the muscle is stimulated [5]. Clinical distinction
between active and latent TrPs has been substantiated by
histochemical findings because higher levels of several
chemical mediators, i.e., bradykinin, serotonin, or sub-
stance P, have been found in active TrPs compared with
latent TrPs [6].

Few studies have examined the role of TrPs in the etiology
and maintenance of LBP. Teixeira et al. [7] identified the
presence of TrPs within the quadratus lumborum and
gluteus medius muscles in 85.7% of patients with post-
laminectomy pain syndrome. Chen and Nizar reported
that 63.5% of patients with chronic back pain exhibited
TrPs in the piriformis and lumbar paravertebral muscles
[8]. In these patients, TrP dry needling involved a favorable
outcome for pain. Samuel et al. found an association
between the presence of TrPs in the muscles innervated
by the corresponding segmental level, e.g., L4-L5 lesion
and tibialis anterior muscle TrPs or L5-S1 lesion with
gluteus medius and gastrocnemius TrPs, in individuals
with lumbar disc prolapsed [9]. In addition, there is some
evidence demonstrating that the treatment of active TrPs
was effective for reducing symptoms in patients with LBP
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[10]. Although these studies suggest that TrPs can be
involved in the genesis of LBP, they focused on LBP
caused by an underlying medical condition and did not
include patients presenting with nonspecific LBP without
any anatomical lesion. No previous study has investigated
the relevance of active TrPs in patients with nonspeci-
fic LBP.

In addition to muscle impairments, sleep disturbances are
considered an essential element in individuals with chronic
LBP [11,12]. It has been proposed that addressing the
ongoing cycle of pain and sleep disturbances is essential
as an integral part of treatment of patients with chronic
pain. We do not know if the presence of active TrPs is
related to functional impairments such as sleep quality or
self-rated disability in this population. Therefore, the aims
of the current study were: 1) to investigate the presence of
active TrPs in individuals with chronic nonspecific LBP;
and 2) to determine the relationship between the presence
of active TrPs, the intensity of ongoing pain, self-rated
disability, and sleep quality in individuals with chronic non-
specific LBP.

Methods
Participants

In this study, patients with chronic nonspecific LBP
recruited from a private clinic of physical therapy partici-
pated. To be included, they should suffer from a history of
nonspecific LBP without referral into the lower extremity
longer than 3 years with a pain-free period of at least 3
months preceding the current episode of LBP. Exclusion
criteria included: 1) current pregnancy; 2) LBP with a
specific underlying pathology such as tumor, infection,
inflamnmatory disorders, hernia disc, and prolapsed disc;
3) signs consistent with nerve root compression, e.g.,
positive straight-leg-raise test <45°C, diminished lower-
extremity force, or diminished reflexes; 4) prior lumbar
spine surgery; 5) history of osteoporosis; or 6) spinal frac-
ture. The medical history from each patient was solicited
from their primary care physician to assess the presence
of the exclusion criteria.

Additionally, healthy subjects without history of recurrent
LBP and without any episode in the previous year, low
back surgery or fracture, or neurological disorders, who
responded to local advertisements, were also included.
The control group was age- and sex-matched with the
patient group. The protocol was approved by the local
human research committee and conducted following the
declaration of Helsinki. All subjects signed an informed
consent prior to their inclusion in the study.

Demographic and Clinical Data

Demographic data including age, gender, weight, height,
body mass index, past medical history, and location and
nature of the symptoms was collected. An 11-point
numerical pain rate scale (0: no pain; 10: maximum pain)
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was used to assess current intensity of pain, worst and
lowest intensity of pain experienced in the preceding
week [13].

Self-Rated Disability

The Roland-Morris Activity scale contains 24 items reflect-
ing the limitation in different activities of daily living attrib-
uted by the patient to LBP [14]. Patients were asked to
mark whether the pain affects these functional activities
the day of assessment. Only the “yes” items are counted
for the score. Therefore, a higher score indicates a higher
functional disability (0-24). In the current study, the
Spanish version of the Roland-Morris Activity question-
naire was used [15].

Sleep Quality Assessment

The Pittsburgh Sleep Quality Index (PSQI) is the most
common used standardized questionnaire for assessment
of sleep quality [16]. The PSQI consists of 19 self-reported
questions and 5 questions answered by bedmates/
roommates. ltems include recording usual bed time, usual
wake time, number of actual hours slept, and number of
minutes to fall asleep, as well as forced-choice Likert-type
responses (0-3). The sum of the scores for the compo-
nents yields one global score (0-21) where higher score
indicates worse sleep quality [17]. A total PSQI score >8.0
indicates poor sleep quality [18].

TrP Examination

TrPs were bilaterally explored in the quadratus lumborum,
iliocostalis lumborum, psoas, piriformis, gluteus minimus,
and gluteus medius muscles by an assessor with 9 years
of experience in TrPs diagnosis. The order of evaluation
was randomized between participants with a 2-minute
rest period between muscles.

TrP diagnosis was performed following the criteria
described by Simons et al. [5]: 1) presence of a palpable
taut band in a skeletal muscle; 2) presence of a hyperirri-
table spot in the taut band; and 3) presence of referred
pain in response to TrP compression. TrPs were consid-
ered active when local and referred pain reproduced any
clinical pain symptom perceived by the subjects and the
subject recognized the pain as familiar. TrPs were consid-
ered latent when the elicited local and referred pain did not
reproduce any symptom familiar to the subject [5]. These
criteria, when applied by a trained assessor, have shown a
good interexaminer reliability (kappa) ranging from 0.84 to
0.88 [19].

TrP examination was conducted in a blinded fashion. After
TrP assessment in all muscles, participants were asked
for: “When | pressed each of these muscles, did you feel
any pain locally and in other areas (referred pain). Please
tell me whether the pain that you feel in the other area
reproduced any symptom that you usually suffered from.”
Participants had to indicate whether the pain elicited by
palpation reproduced their symptom (familiar pain) or
another nonfamiliar pain.
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Analysis of Data

Data were analyzed with the SPSS statistical package
(18.0 version; SPSS Inc., Chicago, IL, USA). Descriptive
data were collected in all patients. The Kolmogorov—
Smirnov test was used to analyze the normal distribution
of the variables (P> 0.05). Quantitative data without a
normal distribution (pain history, pain intensity, number of
latent TrPs) were analyzed with nonparametric tests, and
those data with a normal distribution (Roland-Morris,
PSQI) were analyzed with parametric tests. Differences in
the number of latent TrPs between groups were assessed
with the nonparametric Mann-Whitney U-test. The chi-
square (x?) test was used to analyze differences in the
distribution of TrPs for each muscle between both study
groups. The unpaired student t-test was used to deter-
mine the differences in disability and quality of sleep
between groups. The Spearman’s rho (rs) test was used to
determine the association between the number of TrPs
and pain intensity, disability, and sleep quality. The statis-
tical analysis was conducted at 95% confidence level, and
a P value < 0.05 was considered statistically significant.

Results

Forty-two individuals with chronic nonspecific LBP (50%
women), aged 23-54 years old (mean age: 45 + 10 years),
and 42 age- and sex-matched controls were included. No
significant differences in any demographic data were
observed between both groups (Table 1). Within the LBP
group, 19 patients (45%) reported their right side as the
most painful side, 17 (40%) reported their left side as the
most painful side, and the remaining 6 (15%) reported
bilateral pain. The mean duration of the history of pain was
9.1 years (95% confidence interval [Cl] 6.8-11.3). The
mean current intensity of LBP was 6.2 (95% Cl 5.3-6.9),
the worst intensity of pain experienced in the preceding
week was 7.8 (95% Cl 7.2-8.4), whereas the lowest inten-
sity of pain in the preceding week was 4.6 (95% Cl 4.1-
5.8). No significant association between clinical pain
variables was found. As expected, individuals with non-
specific LBP exhibited a greater disability and worse sleep
quality than controls (P <0.001). Table 1 summarizes
demographic and clinical data of patients with chronic
nonspecific LBP and healthy controls.

The mean * standard deviation (SD) number of TrPs for
each patient with nonspecific LBP was 5.5 £ 1.9 of which
3.5+ 2.3 were active TrPs and the remaining 2.0+ 1.5
were latent TrPs. Healthy controls only had latent TrPs
(mean + SD: 1.0 £ 1.5). In fact, patients with nonspecific
LBP showed a greater number of latent TrPs than healthy
controls (z=-3.611; P < 0.001). The distribution of TrPs in
the analyzed muscles was significantly different between
patients with nonspecific LBP and controls for the qua-
dratus lumborum, the iliocostalis lumborum, the piriformis,
and the gluteus medius muscles (all, P < 0.001), but not
for the psoas (P = 0.110) and gluteus minimus (P > 0.078)
muscles. Active TrPs in the quadratus lumborum (45—
50%), iliocostalis lumborum, and gluteus medius (40—
45%) muscles were the most prevalent in patients with



Table 1

Nonspecific Low

Trigger Points in Low Back Pain

Demographic and clinical data of patients with nonspecific low back pain and healthy subjects

Healthy Controls

Back Pain (N =42) (N=42) Significance

Gender (male/female) 21 /21 21/ 21 NA

Age (years) 45+8 45+9 t=0.105; P=0.988
Weight (kg) 71+£12 72+ 11 t=0.182; P=0.856
Height (cm) 169+8 170+ 8 t=0.311; P=0.782
BMI (kg/cm?) 245+3.2 249+3.4 t=0.365; P=0.743
Roland—Morris (0-24)* 129+25 0.8+0.2 t=-27.950; P<0.001
PSQl (0-21)* 12.4+3.3 35+23 t=-14.263; P < 0.001

* Indicated statistically significant difference between groups.
Data are expressed as means + standard deviation.
BMI = body mass index; PSQI = Pittsburgh Sleep Quality Index.

nonspecific LBP. Table 2 details the distribution of active
TrPs for all muscles in patients with nonspecific LBP
whereas Table 3 summarizes the presence of latent TrPs
for all muscles in both patients with nonspecific LBP and
healthy controls.

A significant positive association between the number of
active TrPs and the mean intensity of pain episode

Table 2 Number (N) and percentage of patients
with nonspecific low back pain (N = 42) with active
trigger points (TrPs) for each muscle

More Painful Less Painful

Muscle Side Side
Quadratus lumborum 23 (55%) 19 (45%)
lliocostalis lumborum 16 (38%) 14 (33%)
Psoas 4 (10%) 2 (5%)
Piriformis 15 (35%) 12 (28%)
Gluteus minimus 5(12%) 2 (5%)
Gluteus medius 15 (35%) 16 (38%)

Note: None of the healthy controls had active trigger points.

(rs = 0.602; P < 0.001) was found: the higher the number
of active TrPs, the greater the intensity of the current pain
episode. Additionally, the number of active TrPs was also
positively associated (rs = 0.338; P = 0.03) with the PSQI:
the higher the number of active TrPs, the worse the sleep
quality. An interesting finding was that the number of
active TrPs was negatively associated (rs=-0.571;
P < 0.001) with the number of latent TrPs: the higher the
number of active TrPs, the lower the number of latent
TrPs. No significant association between the number
of active TrPs and the Roland-Morris questionnaire
was found.

Discussion

The current study found that the local and referred pain
elicited by active TrPs in back and hip muscles contributed
to pain symptoms in individuals with chronic nonspecific
LBP. When the assessor applied pressure to active TrPs,
patients reported: “Yes, this is exactly the pain that |
usually feel.” In fact, a higher intensity of the pain was
associated with a greater number of active TrPs. In addi-
tion, individuals with nonspecific LBP exhibited higher dis-
ability and worse sleep quality than controls. Sleep quality
was associated with a higher number of active TrPs.

Table 3 Number (N) and percentage of patients with nonspecific low back pain (N = 42) and matched
controls (N = 42) with latent trigger points (TrPs) for each muscle

Patients with Low Back Pain (N =42)

Healthy Controls (N =42)

More Painful Less Painful Dominant Nondominant

Muscle Side Side Side Side
Quadratus lumborum* 6 (14%) 7 (17%) 0 (0%) 4 (10%)
lliocostalis lumborum* 8 (19%) 8 (19%) 0 (0%) 2 (5%)
Psoas 11 (26%) 15 (36%) 8 (19%) 11 (26%)
Piriformis* 9 (22%) 8 (19%) 0 (0%) 3 (7%)
Gluteus minimus 3 (7%) 5 (12%) 5 (12%) 4 (10%)
Gluteus medius* 5 (12%) 7 (17%) 2 (5%) 2 (5%)

* Significant differences between patients with nonspecific LBP and controls (all, P < 0.001).
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No association between disability and active TrPs
was reported.

The presence of active TrPs in patients with chronic LBP
has been previously reported [7-9]; however, these
studies included patients with underlying pathologies
explaining their LBP symptoms. Our study is the first one
investigating the presence of active TrPs in patients with
nonspecific LBP without an underlying medical condition
explaining the symptoms. The current study found that
the quadratus lumborum, the iliocostalis lumborum, and
the gluteus medius muscles were the most affected by
TrPs in patients with chronic nonspecific LBP, which
agrees with previous findings [7,8]. It is interesting to
note that patients with nonspecific LBP showed active
TrPs in a similar pattern than individuals with post-
laminectomy pain syndrome [7]. It is possible that similar
nociceptive mechanisms are activated in individuals with
LBP and, therefore, active TrPs are present in similar
muscles. The presence of active TrPs in individuals with
nonspecific LBP could perpetuate sensory and motor
symptoms found in this population and hence contrib-
uting to sensitization mechanisms [20]. The fact that a
greater number of active TrPs was associated with
higher intensity of the pain episode supports a relevant
role of the pain elicited by active TrPs in the development
of pain symptoms in patients with nonspecific LBP. Obvi-
ously, other trigger factors can be also present at the
same time.

Similarly than in previous studies conducted in individuals
with tension-type headache [21,22], lateral epicondylalgia
[23], or shoulder impingement [24], individuals with non-
specific LBP also exhibited a greater number of latent TrPs
than healthy controls. The presence of some latent TrPs in
healthy asymptomatic people is expected, although in a
lesser extent than in patients. In fact, the clinical relevance
of latent TrPs has recently increased [25] as latent TrPs
disturb normal pattern of motor recruitment and move-
ment efficiency [26] and induce sensitization mechanisms
[27]. It is possible that latent TrPs can also play a relevant
role in motor symptoms found in individuals with nonspe-
cific LBP.

An interesting finding was that the number of active TrPs
was associated with a lower number of latent TrPs in
patients with nonspecific LBP. As latent TrPs may become
active with overload, stress, body posture, other somatic
dysfunctions, fear to motion [28], it is possible that latent
TrPs become active with time. In fact, our group of
patients with nonspecific LBP has a history of pain epi-
sodes from 9 years. Future longitudinal studies are
needed to confirm or refute this hypothesis.

We also showed that our group of patients exhibited
moderate disability and that 88% (N =237) patients
reported poor sleep quality (PSQI > 8). These data are
similar to those previously reported [11,12]. Disability
was not associated with the number of active TrPs. This
lack of association can be explained for the presence of
high levels of pain associated with mild/moderate dis-
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ability in our sample of patients with nonspecific LBP. It
is also possible that individuals are habituated to the
presence of pain, and their self-perceived disability was
not associated with the intensity of the pain. In fact, we
did not find such association between the intensity of the
pain and disability. In addition, we observed an associa-
tion between sleep quality and the number of active TrPs
suggesting a possible interaction between these two
factors. It has been previously reported a relationship
between pain intensity and sleep quality in chronic LBP
[12]. As the number of active TrPs was associated with
the intensity of the pain and sleep quality, it is possible
that a complex interaction among these factors is
present in patients with nonspecific LBP. Current results
suggest that sleep disorders and active TrPs can con-
tribute to symptoms of individuals with nonspecific LBP
by different and multiple mechanisms. Whether cause or
consequence, sleep disorders must be taken into
account in the overall management of these patients, in
the same way as active TrPs, pain, and disability. It
seems essential to address these aspects as an integral
part of the evaluation and treatment of individuals with
nonspecific LBP to achieve a positive outcome.

We should recognize potential limitations to the current
study. First, the cross-sectional nature of the study does
not permit to establish a cause and effect relationship
between pain, TrPs, disability, and sleep quality. A ran-
domized clinical trial where TrP interventions are applied
to individuals with nonspecific LBP would help to clarify
their etiological role in this pain syndrome. Second, we
included patients with chronic nonspecific LBF, so our
results should not be extrapolated to patients with acute
nonspecific LBP. Third, we did not also collect data on
catastrophizing, anxiety, fear, uncomfortable sleep posi-
tion, medication side effects, or workplace features. All
these variables are relevant in patients with LBP [29].
Future longitudinal studies with larger sample sizes and
including these related outcomes are required to confirm
a relationship between active TrPs, pain, and sleep
quality in individuals with nonspecific LBP. Finally, we
recognize that some TrPs can be more difficult or less
reliable to palpation, at least in the low back [30]. For
instance, manual palpation of the psoas muscle is more
difficult than that of the gluteus medius muscle. It is
interesting to note that active TrPs in the psoas muscles
were the lowest prevalent.

Conclusions

This study found that the local and referred pain eli-
cited by active TrPs in back and hip muscles contributes
to pain symptoms in individuals with nonspecific LBP.
Higher pain intensity was associated with a greater
number of active TrPs. Patients with nonspecific LBP
exhibited higher disability and worse sleep quality than
controls. Sleep quality, but not self-reported disability, was
associated with a higher number of active TrPs. Our
results suggest that active TrPs can contribute to sensory
and motor symptoms in patients with chronic nonspeci-
fic LBP.
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