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Short-Term Change of Handgrip Strength After
Trigger Point Injection in Women With Muscular
Pain in the Upper Extremities

Soo Jin Lee, MD, Dong Heun Ahn, MD, Ji Hun Jung, MD, Yong Rok Kim, MD, Young Jin Lee, MD

Department of Physical Medicine and Rehabilitation, Konyang University College of Medicine, Daejeon, Korea

Objective To determine overall handgrip strength (HGS), we assessed the short-term change of HGS after trigger
point injection (TPI) in women with muscular pain in the upper extremities by comparison with established pain
scales.

Methods The study enrolled 50 female patients (FMS with MPS group: 29 patients with combined fibromyalgia
[FMS] and myofascial pain syndrome [MPS]; MPS group: 21 patients with MPS) who presented with muscular pain
in the upper extremities at Konyang University Hospital. In addition, a total of 9 healthy women (control group)
were prospectively enrolled in the study. We surveyed the three groups using the following established pain
scales: the Fibromyalgia Impact Questionnaire (FIQ), the 36-Item Short Form Health Survey (SF-36), and the Short
Form McGill Pain Questionnaire (MPQ). HGS was measured in both hands of study participants using a handgrip
dynamometer. We performed TPI (0.5% lidocaine, total 10 mL, injected at the pain site of upper extremities). After
20 minutes, we remeasured the patient’s HGS and MPQ score.

Results ANOVA analysis was conducted among groups. Based on Tukey multiple comparison test, the majority
of FIQ and SF-36 subscales, total FIQ and SF-36 scores, MPQ and HGS were significantly different between FMS
with MPS and the other groups. There was no statistically significant difference between MPS and control groups.
Higher HGS was positively associated with enhanced physical function, negatively associated with total FIQ and
MPQ scores, and positively associated with the total SF-36 score calculated using Spearman correlation. Post-TPI
MPQ decreased and HGS increased. In patient groups, a negative correlation was found between MPQ and HGS.
Conclusion The HGS test might potentially be a complementary tool in assessing the short-term treatment effects
of women with muscular pain in the upper extremities.
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INTRODUCDION

The clinical characteristics of patients with fibromyal-
gia (FMS) are complex and include chronic pain and its
associated symptoms: insomnia, fatigue, stiffness, anxi-
ety, depression, multiple sensitive and tender areas, and
morning tiredness [1-7]. The assessment and monitoring
of FMS is a dynamic process [8]. There is no single test
that can diagnose FMS; there is currently a debate over
what should be considered essential diagnostic criteria
and whether an objective diagnosis is even possible with
the disease [9].

The handgrip strength (HGS) test is a complementary
evaluation tool in myriad different conditions, such as
malnourished preoperative colorectal cancer patients,
prostate cancer patients, breast cancer survivors, diabet-
ics, chronic peritoneal dialysis, congestive heart failure,
survivors of critical illness, and FMS [1,7,10-16]. Patients
with FMS generally have demonstrated lower levels of
HGS [10,17-21]. The HGS test might have clinical utility to
discriminate between the presence and absence of FMS,
as well as moderate and severe cases of FMS in women
[10].

The aforementioned studies assessed whether the HGS
test measures the effects of treatment or assesses physical
function in other musculoskeletal disorders, particularly
myofascial pain syndrome (MPS).

Patients with FMS have diffuse musculoskeletal pain
and multiple tender points [11]. Unlike FMS, muscle
pain in MPS is usually local or regional pain due to trig-
ger point in a taut band of skeletal muscle fibers [22].
Although non-pharmacological modalities, such as
stretching exercises, mechanical massage, hot pack, ul-
trasound, electrical stimulation, etc., may be common
to both conditions, the pharmacological management
of FMS and MPS differ [23]. The origin of pain in MPS is
purportedly peripheral in origin; thus, nonsteroidal anti-
inflammatory drugs are effective on peripheral pain. In
contrast, pain in FMS is supposed to be central in origin;
thus, antidepressant, antiepileptic drugs and a variety of
neuroactive compounds are available for FMS [23]. Trig-
ger point injections (TPI) are commonly used to relieve
pain for patients with MPS [22]. Administering TPI in pa-
tients with MPS results in immediate and effective pain
relief [22]. Some patients with FMS also have MPS with
active trigger points that contribute to their pain [22]. The
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aim of this study is to determine the potential of the HGS
test for assessing short-term treatment effects of patients
with muscular pain in the upper extremities, and to de-
lineate the difference between FMS in the MPS group and
uncomplicated MPS group with the effect of TPI.

MATERIALS AND METHODS

The study enrolled a total of fifty women (FMS with
MPS group: 29 patients with combined FMS and MPS;
MPS group: 21 patients with just MPS) who presented
with muscular pain in the upper extremities at Konyang
University Hospital. A total of nine healthy women (con-
trol group) were prospectively enrolled between July and
October 2011.

A rheumatologist at Konyang University Hospital con-
firmed the diagnosis of patients with combined FMS and
MPS. The criteria of the American College of Rheuma-
tology were adopted for the diagnosis of FMS [9]: wide-
spread pain in at least three of the four body quadrants
for at least three months and localized pain on palpation
in at least 11 of 18 selected muscle-tendon junctions or
tender points [9]. The selected tender points for examina-
tion (all bilateral) included: occiput, low cervical spine,
trapezius and supraspinatus muscles, second rib, lateral
epicondyle of elbow, gluteal muscle, greater trochanter,
and knee [9]. Among the patients who were initially diag-
nosed with FMS, if they also had trigger points in upper
extremities, the patients were recruited into the FMS with
MPS group. Patients with muscular pain in the upper ex-
tremities were referred to the outpatient clinic of the De-
partment of Physical Medicine and Rehabilitation; they
were ultimately enrolled in the MPS group. Subjects with
a history of surgery (including amputation) of the upper
extremities, other rheumatic disease, or severe somatic
or psychiatric disorders were excluded from the study.

The study design is displayed in Fig. 1. All participants
were evaluated using the following established pain
scales at baseline: the Korean version of the Fibromyalgia
Impact Questionnaire (FIQ), the Korean version of the
36-Item Short Form Health Survey (SF-36), and the Ko-
rean version of the Short Form McGill Pain Questionnaire
(MPQ). HGS was measured in all groups at baseline.

FIQ was designed to measure aspects of health believed
to be most affected by FMS [24]; it was used in this study
to evaluate the health status of subjects for intergroup
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comparison. The scale contains a total of 10 items with a
score range of each item from 0 to 10; thus, the maximum
possible score is 100. A higher FIQ score indicates an in-
creased severity of FMS.

The health-related quality of life (HRQOL) was assessed
by SF-36 [25], which has a total of 36 items scored on a
scale from 0 to 100. A higher SF-36 score indicates better
HRQOL.

MPQ was used to assess pain severity and its character-
istics; the scale includes 11 sensory and four affective pa-
rameters of pain experience, with each question graded
from 0 to 3. The persistent pain intensity (range 0-5) and
visual analog scale were also included to provide over-
all intensity scores. The range of possible MPQ scores is
from 0 to 60, with higher scores indicating greater inten-
sity of pain.

HGS was measured with a Jamar hydraulic hand dyna-
mometer (Sammons Preston, Warrenville, IL, USA; Fig.
2) held in either hand for at least 2 seconds, with the arm
fully extended at an angle of 30° with respect to the trunk
and the palm of the hand perpendicular to the shoulder
line [10]. The mean score of strength in both hands was
recorded. Handgrip span was calculated using the for-
mula suggested by Ruiz et al. [10,27]:

handgrip span=hand size/(5+1.5).
50 women

enrolled
prospectively
~ - J

FMS with MPS group MPS group Control group
29 women 21 women 9 women
ﬂ\ 1 assessment
1. FIQ

2. SF-36
3. MPQ
4. HGS

d
2" assessment

1. Post-TPI MPQ
2. Post-TPI HGS

Fig. 1. Flowchart of the study. FMS, fibromyalgia; MPS,
myofascial pain syndrome; TPI, trigger point injection;
FIQ, Korean version of Fibromyalgia Impact Question-
naire; SF-36, Korean version of 36-Item Short Form
Health Survey; MPQ, Korean version of Short Form Mc-
Gill Pain Questionnaire; HGS, handgrip strength.

We selected TPI as the method of treatment that is com-
monly used to relieve pain in MPS. Patients in the FMS
with MPS and MPS groups received TPI treatment (0.5%
lidocaine, total 10 mL, injected at the pain site in the up-
per extremities). Twenty minutes after TPI, HGS was re-
measured and the MPQ scoring was recorded.

The measurement of HGS and TPI were administered
by two physicians in the Department of Physical Medi-
cine and Rehabilitation. All subjects received oral and
written information about the study protocol and signed
informed consent before participation.

The statistical analytical software package SPSS ver.
18.0 for Windows (SPSS Inc., Chicago, IL, USA) was used.
Baseline demographic characteristics, FIQ, SF-36 scores,
the MPQ score, and HGS, were analyzed using ANOVA.
Spearman correlation coefficients were used to examine
the association between study participant’s HGS and
FIQ, SF-36, and MPQ scoring. MPQ and HGS were used
to assess TPI effects, which were evaluated using a paired
t-test. The association between MPQ and HGS was as-
sessed by Spearman correlation: a correlation measure
of 0-0.25 indicates an absent or weak linear relationship;
a correlation measure of 0.25-0.50 indicates a moderate
linear relationship; a correlation measure of 0.50-0.75
indicates a moderate to good linear relationship; and a
correlation greater than 0.75 indicates a very good linear
relationship [26]. Data are presented as meantstandard
deviation. Statistical significance was assigned at a p-
value less than 5% (p<0.05).

Fig. 2. Hand dynamometer.
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RESULTS

Fifty patients and nine healthy women were enrolled in
the study; because very few men suffer from FMS, only
women were enrolled in this study (Fig. 1).

Table 1 shows the baseline characteristics of study par-
ticipants in the areas of HGS, FIQ, SF-36, and MPQ. The
FMS with MPS group (age, 47.18+9.36 years) was younger
than the other two groups (MPS 56.81+6.68, control
55.89+7.87; p=0.00). Height, weight, body mass index,

and handgrip span showed no significant differences at
baseline. Mean HGS showed a significant difference in all
groups (13.34+5.20, 18.55+6.44, and 20.17+2.66 kg in FMS
with MPS, MPS, and control, respectively; p=0.001). Apart
from the “Physical impairment” FIQ subscale and “Men-
tal health” of the SF-36 subscale, most scores for FIQ, SF-
36, and MPQ showed statistically significant differences
(p<0.05).

Intergroup differences were determined by using Tukey
multiple comparison test. Most FIQ and SF-36 subscales,

Table 1. Baseline characteristics, handgrip strength, FIQ, SF-36, and MPQ in the three groups (n=59)

Characteristic FMS with MPS (n=29) MPS (n=21) Control (n=9) p-value
Age (yr) 47.18+9.36° 56.81+6.68"° 55.89+7.87"¢ 0.000*
Height (cm) 157.86+6.14*>° 157.14+4.90*>° 155.00+4.92*>° 0.411
Weight (kg) 57.39+8.92""° 60.95+6.42""° 60.89+8.89""° 0.259
BMI (kg/m?) 23.22+4.68*"° 24.65+1.94*>° 25.29+3.23*>° 0.233
HGS (kg) 13.3445.20° 18.55+6.44"° 20.17+2.66"° 0.001%
Handgrip span (cm) 4.9740.21%"¢ 5.01+0.12*>¢ 4.98+0.33"¢ 0.214
FIQ 76.34+20.15° 51.30+18.67" 30.72+16.36° 0.000*
Physical impairment 18.36+8.02*"¢ 17.67+7.25*¢ 12.56+7.99%"° 0.149
Feeling good 4.46%1.79° 3.00+1.48"° 1.67+1.32"° 0.000*
Unable to work 4.29+2.31° 1.1941.29"¢ 0.11+0.33"° 0.000*
Able to work 7.25+2.62° 4.19+2.50"° 2.00+1.44"° 0.000*
Pain 7.39+2.53° 3.86+2.74"° 2.17+1.75°° 0.000*
Fatigue 7.39%2.47° 5.3142.80"° 3.72+1.94"° 0.001*
Rested 7.64+2.93° 3.86+2.74"° 3.61+2.70"° 0.000*
Stiffness 7.1142.73° 4.79+3.08"° 3.83+2.80"° 0.003*
Anxiety 6.38+3.09° 4.01+2.97"° 3.39+2.86"° 0.008*
Depression 6.07+2.91° 3.43+2.65"° 1.39+1.71°° 0.000*
SF-36 1011.43+468.18° 1925.05+856.93"° 2491.67+442.65"° 0.000*
Physical functioning 380.36+198.30° 654.76+196.79"° 705.56+192.75"° 0.000*
Emotional role 53.57+103.57° 180.95+147.03"° 266.67+150.00™° 0.000*
Physical role 53.57+103.57° 133.33+119.72%" 211.11+105.41° 0.001*
Energy/fatigue 80.36+85.89° 154.76+82.01" 261.11+45.26° 0.000*
Mental health 208.04+114.27%" 434.57+655.12%"° 388.89+90.24"¢ 0.139
Social functioning 66.07+40.95" 139.29+83.13"° 163.89+43.50"° 0.000*
Pain 48.93+44.87° 117.86+48.83"° 133.33+43.30"° 0.000*
General health 121.43+85.18" 223.81+79.64" 361.11+67.44° 0.000*
MPQ 34.88+14.04° 18.24+9.94° 5.60+0.69° 0.000*

Values are presented as meantstandard deviation.

FIQ, Korean version of Fibromyalgia Impact Questionnaire; SF-36, Korean version of 36-Item Short Form Health Sur-
vey; MPQ, Korean version of Short Form McGill Pain Questionnaire; FMS, fibromyalgia; MPS, myofascial pain syn-

drome; BMI, body mass index; HGS, handgrip strength.

*p<0.05, significantly different according to ANOVA. The same letters indicate non-significant difference between

groups based on Tukey multiple comparison test.
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total FIQ and SF-36 scores, MPQ, and HGS showed statis-
tically significant differences between the FMS with MPS
group and the other two groups (p<0.01); however, there
were no statistically significant differences between the
MPS and control groups (p>0.05).

HGS was associated with an increase in overall physical
function (Table 2). HGS was negatively associated with
FIQ and MPQ; HGS was positively associated with SF-36
citing Spearman correlation. This association was statis-
tically significant apart from certain subscales, such as
“Feel good” (FIQ) and “Mental health” (SF-36).

Most FIQ subscales including “Physical impairment,”’
“Unable to work,” “Able to work,” “Pain,” “Fatigue,” “Rest-
ing,” “Stiffness,” “Anxiety,” and total FIQ score showed
a moderately negative correlation with HGS (r<-0.3,

Table 2. Correlation between handgrip strength and FIQ,
SF-36, and MPQ in the three groups

Variable r p-value
FIQ -0.528 0.000*
Physical impairment —-0.336 0.010*
Feeling good -0.170 0.201
Unable to work —-0.534 0.000
Able to work -0.471 0.000*
Pain —-0.484 0.000*
Fatigue -0.399 0.002*
Resting -0.407 0.002*
Stiffness —-0.480 0.000*
Anxiety -0.300 0.022*
Depression -0.261 0.047*
SF-36 0.407 0.002*
Physical functioning 0.396 0.002*
Emotional role 0.359 0.006*
Physical role 0.281 0.032*
Energy/fatigue 0.484 0.000*
Mental health 0.210 0.113
Social functioning 0.394 0.002*
Pain 0.527 0.000*
General health 0.408 0.001*
MPQ -0.464 0.000*

p<0.05). The FIQ subscale “Depression” had a weak,
negative association with HGS (r=-0.261, p=0.047). Most
SF-36 subscales had a moderately positive association
(r>0.3, p<0.05). Only the subscale “Physical role” in SF-
36 was weakly associated with HGS (r=0.281, p=0.032),
whereas MPQ had a clear negative association (r=—0.464,
p=0.000).

The effects of TPI on the patient groups are shown in
Table 3: post-TPI MPQ decreased and HGS increased.
In the patient groups FMS with MPS and MPS, a statisti-

Table 3. Effects of TPI
Variable Pre-TPI Post-TPI p-value

FMS with MPS + MPS

MPQ 27.75+£14.87 16.57£10.55 0.000*

HGS 15.57+6.27 16.51+6.20  0.000*
FMS with MPS

MPQ 34.88+14.04 20.20+11.64 0.009*

HGS 13.34£5.20 14.34+5.54 0.000*
MPS

MPQ 18.24+9.94 11.74+6.43 0.019*

HGS 18.55+6.44 19.41+5.96 0.000*

TPI, trigger point injection; FMS, fibromyalgia; MPS,
myofascial pain syndrome; MPQ, Korean version of
Short Form McGill Pain Questionnaire; HGS, handgrip
strength.

*p<0.05, significantly different according to paired t-test.

Table 4. Correlation between MPQ and HGS

Variable r p-value
FMS with MPS + MPS
Between pre-TPI MPQ and pre-TPI HGS -0.402 0.004*
Between post-TPI MPQ and post-TPI HGS -0.305 0.033*
FMS with MPS
Between pre-TPI MPQ and pre-TPI HGS -0.138 0.483

Between post-TPI MPQ and post-TPI HGS -0.170 0.387
MPS

Between pre-TPI MPQ and pre-TPI HGS -0.491 0.024*

Between post-TPI MPQ and post-TPI HGS -0.295 0.194

FIQ, Korean version of Fibromyalgia Impact Question-
naire; SF-36, Korean version of 36-Item Short Form
Health Survey; MPQ, Korean version of Short Form Mc-
Gill Pain Questionnaire.

*p<0.05, significantly different according to Spearman
correlation.

MPQ, Korean version of Short Form McGill Pain Ques-
tionnaire; HGS, handgrip strength; FMS, fibromyalgia;
MPS, myofascial pain syndrome; TPI, trigger point injec-
tion.

*p<0.05, significantly different according to Spearman
correlation.
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cally significant difference was found between both pre-
and post-TPI MPQ and HGS (both p=0.00). Between the
pre-TPI HGS and post-TPI HGS in patient group had a
significant difference (p=0.00) in patient group. In FMS
with MPS group and the MPS group, these relationships
were maintained (p<0.02). The MPQ and HGS score were
different in each group, but the pre/post-TPI difference
values were similar in each group. HGS reflected the ef-
fect of TPI in all 3 groups: FMS with MPS + MPS group,
FMS with MPS group, and the MPS group.

Table 4 displays the correlations between MPQ and
HGS, which were negative and moderate in the two pa-
tient groups (r<-0.3, p<0.01); this relationship was main-
tained post-TPI. No statistically significant correlation
was found for the FMS with MPS group between MPQ
and HGS (p>0.05). Correlation between pre-TPI MPQ
and HGS in the MPS group was significant (r=—0.491,
p=0.024). Post-TPI, the correlation between these two
factors was not significant (p=0.194) in the MPS group.
The correlation between MPQ and HGS is stronger in the
MPS group than FMS with MPS group.

DISCUSSION

The study found that HGS was reduced according to
an increase in the pain scales used in this study, and
reflected the effects of TPI. Therefore, HGS might be a
complementary tool for assessment of short-term treat-
ment effects.

Despite the fact that patients in the FMS with MPS
group were younger than those in the other groups at
baseline, HGS in the FMS with MPS group was still the
lowest. In previous studies, HGS in women with FMS was
lower than that in age-matched healthy women [10,11].
According to Panton et al. [11], older women without
FMS (mean age 71+7 years) had poorer HGS than women
with FMS (mean age 4617 years). The results of the pres-
ent study counter those of previous studies [10,11], and
establishment of a more robust correlation between
physical function of the subjects and HGS will be pos-
sible through an age-matched study, which probably
involves dividing the FMS with MPS group into different
age groups (e.g., 20-30 and 31-40 years).

In a recent study [27], the average FIQ score of patients
with FMS was approximately 50, whereas that of severely
afflicted patients was generally >70. In our study, the

246

WWWw.e-arm.org

mean total FIQ scores in the FMS with MPS and MPS
groups were 76.34+20.15 and 51.30+18.67, respectively.
In our study, the FMS with MPS group falls under the
severe FMS which were designated by FIQ score in the
previous study and the MPS group also falls under the
FMS [10]. More women with severe FMS were compelled
to participate in the study because subjects in the patient
group were recruited from Konyang University Hospital.
Furthermore, it was able to suggest that the MPS group in
our study involved FMS patients.

Overall HGS in this study was found to be poorer than
that in previous studies [1,10,11,28]. The mean HGS in
middle-aged Korean women is about 23.5 kg [28]. The
main mitigating factor in this study maybe subject enroll-
ment: our study involved more severely affected patients
recruited from a hospital. It should be noted, however,
that the HGS of the control group was also lower than the
mean value found in other studies. Furthermore, a large
number of cases are needed to investigate the correct
population mean for establishing HGS in each group.

Post-TPI HGS increased and MPQ decreased, sup-
porting the hypothesis that pain has a major impact on
patients’ handgrip strength. The pre/post-TPI difference
of HGS is similar in each group. The TPI effect of the pa-
tients with an MPS component might be evaluated by
measuring handgrip strength.

HGS can reflect the effects of treatment as measured by
MPQ, and both MPQ and HGS showed a moderately neg-
ative correlation pre/post-TPI in the patient group. HGS
had significant reflectivity of TPI effect similar to MPQ.
The resulting correlation between MPQ and HGS in each
of the two groups: the FMS with MPS group and the MPS
group, no statistically significant difference was observed
compared with the patient group (FMS with MPS + MPS
group). This may be the result of a small number of sub-
jects (sample size) in each of the two groups. Negative
correlation between two factors was preserved in each of
the two groups.

This study has several limitations. First, we assessed the
effect of treatment by measuring MPQ and HGS about
20 minutes after administering TPI. These scores reflect
only the immediate effect of treatment. Further study
assessing long-term effects will be needed. The number
of subjects included for analysis was relatively small,
although a larger number of subjects were assessed for
eligibility. The mean value of age-specific HGS in each
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group should be investigated, but our Institutional Re-
view Board disapproved of this strategy.

In conclusion, women with severe pain in their upper
extremities had poorer handgrip strength. Compared
with established pain scales, the HGS test was not inferi-
or. Post-TPI HGS increased and MPQ decreased. HGS test
might be a complementary tool in assessing the short-
term treatment effects of women with muscular pain in
the upper extremities. In this study, subjects were not
enrolled in large numbers; thus, a large prospective study
isneeded.
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