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ABSTRACT

Introduction: The obesity on the myofascial pain syndrome (MPS) was reduced the pain thresholds, leads to 
decreasing of physical functioning and quality of life. The obese group was more sensitive to pain due to the pro-
inflammatory condition. This study aimed to examined the relationship between the Body Mass Index (BMI) 
and the pain threshold in MPS patients.

Methods and Materials: This study was a cross-sectional study, conducted in an outpatient clinic of Medical 
Rehabilitation Department of Dr. Cipto  Mangunkusumo Hospital, Jakarta. The subjects recruited consecutively. 
The pain intensity was assessed subjectively by the Visual Analogue Scale (VAS) score from 0 to 10. The 
number of the trigger points (TP) were examined palpation manually. The pain threshold was evaluated by the 
algometer (Kg) on the upper trapezius muscles.

Results: The study has recruited 30 patients, aged 40,5 (20-54). The BMI was 24.97 ± 3.39 Kg/M2. The VAS 
score was 6 (5-8). The number of the TP was 5.83 ± 1.74. The pain threshold was 2.48 ± 0.52 Kg/ cm2.  Most of 
the subjects have overweight (20%) and obesity (47%). There was no correlation between the BMI with the pain 
intensity (r=-0.076, p=0.689), with the number of trigger points (r=0.256, p=0.171) and with the pain threshold 
(r=0.189, p=0.316). 

Conclusions: Therefore the BMI was not related to the pain intensity, the number of trigger points as well 
as with the threshold of pain in the MPS patients. However, the number of the TP tends to increase, and the 
threshold of pain has the tendency to reduced in the obese subjects.
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INTRODuCTION
 
Obesity defined as abnormal or excessive fat accumulation that presents a risk to 
health, by World Health Organization.1 Obesity determined by calculating Body 
Mass Index (BMI) through measuring body weight and body height. According to 
Asia Pacific criteria, normal BMI range is 18.5 to 22.9 kg/m2, overweight is 23.0 to 
24.9 kg/m2, and BMI ≥ 25 kg/m2 classified as obesity.2 WHO also stated that 
obesity is a global pandemic and the most common chronic problem in adults.1 In 
Indonesia, the prevalence of obesity, keeps increasing. Data from the Indonesian basic of the health 
research (RISKESDAS in 2013) showed that the prevalence of obesity is 19.7% in male adults 
and 32,9% female adults. In Jakarta, the prevalence of obesity is rising above the 
national prevalence.3 The data from Obesity Clinic in Medical Rehabilitation 
Department of dr. Cipto Mangunkusumo Hospital shows an increasing number of 
patients every year. There were 2.487 visiting patients in Obesity Clinic in 2014.4

Obesity is a risk factor that is related to many health problems, such as metabolic 
syndrome, cardiovascular disease, and cancer.1 Many studies have also shown that 
obesity is significantly related to chronic pain. Stone et al. conducted a study of one 
million populations in the United States to examine the association between obesity and 
pain.5 The study concluded that BMI and pain have positively correlated, and people 
with obesity were more prone to have pain. This study also found that overweight 
group reported 20% higher rates of pain than normal weight group, 68% higher for 
type I obese and 136% higher for type II obese . Hitt et al. examined the 
relationship between obesity and pain to 3.637 respondents. The study concluded that 
respondents with higher BMI are more likely to have pain.6 Respondents that classified 
as class I obese were 1.762 times more likely to report pain compared to normal 
weight. Class II obese subjects were 1.888, and class III obese respondents were 2.297 
times more likely to report pain. This study also showed that obese respondents were 
more likely to report pain in multiple locations. Other studies with large sample size 
also reported the relation between obesity and chronic musculoskeletal pain such as 
low back pain, tension-type or a migraine headache, fibromyalgia and  
widespread chronic pain.7,8

One of the most common musculoskeletal problem in daily practice that causing 
chronic pain is myofascial pain syndrome (MPS). Myofascial pain syndrome is 
musculoskeletal pain that is caused by hyperirritable trigger point.9 The incidence of 
MPS is unrelated to race and can found throughout all age group with the most 
majority found in 27.5 to 50 years old. It estimated that 14.4% of people in the United 
States suffer from musculoskeletal pain with 85% is caused by MPS.9 The data from 
Medical Rehabilitation Department of dr. Cipto Mangunkusumo Hospital showed that 
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there were 524 patients with MPS on the neck and shoulder in 2014.10

The mechanism between BMI and pain threshold is not well understood. One of the 
proposed mechanisms is that obesity is a pro-inflammatory state with a high level of 
inflammatory markers such as interleukin 6 (IL-6), tumor necrosis factor α (TNF-α) 
moreover, C-reactive protein (CRP). This inflammatory condition contributes to pain and 
lower pain threshold.11-13 The other mechanism is leptin and ghrelin hormones 
metabolism disturbance in an obese individual because these hormones have a role in pain 
modulation and pain threshold.8,14 Another mechanism is the disturbance in endogenic 
opioid, which regulate mood and pain.15,16

Obesity and MPS will cause pain threshold reduction, hence causing the patient more 
prone to have pain than healthy people.17,18 Many studies suggest pain 
threshold reduction in obese peoples. McKendall et al. in his study comparing 26 
individuals with obesity and normal weight found that obese group was significantly 
more sensitive to pain suggesting low pain threshold.19 Zhang et al. in a cross-
sectional study with 2.517 healthy male adults, concluded that obese group the 
lower pain threshold.20 Okifuji et al. in his study of 215 fibromyalgia syndrome 
patient, concluded that obesity had a significant association with pain sensitivity 
compared to non-obese group.21

Myofascial pain syndrome is more common in the upper body part. Eighty-four percents 
of trigger points found in trapezius, scalene, levator scapula, and infraspinatus 
muscles. The trapezius muscle is the most commonly affected muscle in MPS accounting 
for 34% of cases.9 Myofascial pain syndrome characterized by pain, pain threshold 
reduction, muscle spasm and range of motion limitation.22 Both obesity and 
myofascial pain syndrome will cause physical functioning decline and reduce the quality 
of life.23,24

Previous studies have proven the association between BMI and pain threshold 
reduction. However, a study that examines the relationship between BMI and pain threshold in 
MPS patient has not done. This study aimed to examine the relationship 
between BMI with pain intensity, number of trigger points and pain threshold in 
myofascial pain syndrome patients. Pain intensity was measured objectively using a 
visual analog scale (VAS), and pain threshold \ measured with manual standard pain 
threshold meter (algometer).
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METHODS

Study Design, Place and Participants
This study was a cross-sectional study, conducted in the outpatient clinic of Medical 
Rehabilitation Department of dr. Cipto  Mangunkusumo Hospital, Jakarta, Indonesia. 
Thirty subjects included consecutively, aged 20-55 years old, diagnosed with MPS on 
the upper trapezius muscles. All of the subjects diagnosed with Travell, Simons and 
Simmons criteria for at least three months. Additional inclusion criteria included: 
Minimally two trigger points in upper trapezius muscles, with VAS ≥ 5  that are not taking any analgesics 
and willing to participate in this study. Subjects with fibromyalgia syndrome, cervical radiculopathy or 
myelopathy excluded. 

All collected data included demographics, clinical symptoms, assessment 
of pain intensity, and measures of number trigger points and pain threshold (by pain 
threshold meter/algometer). Each patient was assessed and measured by the same 
physician. Body mass index calculated as weight in kilograms divided by the 
square of the height in meters. Healthy body weight classified as BMI 18.5-22.9 kg/m2, 
overweight as BMI 23.0-24.9 kg/m2, and obesity as BMI ≥ 25.0 kg/m2 using Asia 
Pacific criteria for BMI. All participants have given their written consent after received 
detailed information about the study.

Measurements
Pain intensity assessment
Both of local and referred pain are the most common symptoms in MPS and 
exaggerated by manual palpation on the trigger points. The Visual analog scale (VAS) 
Was used to evaluate the pain intensity. The visual analog scale is also an objective 
assessment to evaluate pain intensity in MPS patients. VAS has 0 to 10 scales, with 
number 0 means no pain, and number 10 means the worst pain intensity.

Number of trigger points and pain threshold assessment
Trigger points were assessed manually by palpation and pain threshold was measured 
with a manual algometer. Trigger points are a specific tender sign on myofascial pain 
syndrome. Patients were palpated manually on the upper trapezius muscles to 
determine trigger points according to Travell, Simons and Simmons criteria. The 
measured trigger points were the active trigger points, both of the nuclear trigger and 
peripheral trigger points in the surrounding muscle.

The number of trigger points calculated. The trigger points will be marked by 
‘X’ sign, and then the pain threshold was measured. The pain threshold was 
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evaluated by the algometer meter, with a maximum load of 10 kg. The algometer 
was placed perpendicularly to the trigger points and the pressure  given to the trigger 
points, until the patients reported pain sensation with the threshold, as indicated by the pointed needle on 
the scale number (Kg) in the Algometer. 

Statistical analysis
All of the data were presented in tables and statistical analysis was done using SPSS 
v.20 for windows. Kolmogorov-Smirnov test was used to evaluate the normality of data 
distribution. The Spearman and Pearson correlation coefficients have assessed 
the relationship between variables. The Kruskal-Wallis test was used to 
analyze the pain intensity, and the ANOVA test used to analyze the number 
of trigger points and pain threshold in the three categories of BMI.

RESuLTS

A general characteristic of subjects
The study population consisted of 24 females and six males MPS patients.

 
Table	I.	Demographic	and	clinical	characteristic	of	subjects

Variable Mean ± SD Median	(range)
Age (year) - 40.5 (20-54)
Onset (month) - 4 (3-6)
Body weight (kg) 63.30 ± 8.33 -
Body height (m) - 1.57 (1.49-1.74)
Body mass index (kg/m2) 24.97 ± 3.39 -
VAS score - 6 (5-8)
Number of trigger points 5.83 ± 1.74 -
Pain threshold (kg/cm2) 2.48 ± 0.52 -

VAS: Visual Analogue Scale

The data have shown in Table 2 were described that the BMI was in normal category (24.97±3.39), and the 
pain intensity was 6 (5-8) which mean the moderate pain. There were 5.83 ± 1.74 of  TP numbers on the 
subjects, and the pain threshold by Algometer was 2.48 ± 0.52 Kg/cm 2.
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Table	2.	Distribution	of	the	Pain	intensity	according	to	the	BMI

Variable
BMI

Normal 
n=10	(33%)

Overweight 
n=6	(20%)

Obesity 
n=14	(47%)

P value

Pain intensity Range 5-7 5-6 5-8 0.509
Median 6.00 5.50 6.00
Mean (SD) 5.90(0.41) 5.50(0.57) 5.86(0.55)

Number of trigger points Range 4-7 3-8 3-10 0.394
Median 5.00 6.00 6.00
Mean (SD) 5.30(0.83) 5.67(2.07) 6.29(1.15)

Pain threshold Range 2.00-3.00 1.90-3.01 1.00-3.30 0.288
Median 2.32 2.00 2.79
Mean (SD) 2.40(0.24) 2.32(0.56) 2.61(0.36)

The data in the Table 2 have described the distribution of the data that there was same intensity of pain in all 
of the BMI groups. Although statistically there was no correlation between the number of TP and the pain 
threshold with the categories of BMI,  the number of TP were slightly higher in the obesity group compared 
to the overweight, and the normal group, as well as the pain threshold,  has showed decreased in the obesity 
compared to overweight and healthy group.

Table	3.	Correlation	coefficients	between	BMI	and	assessment	of	pain	intensity, 
number of trigger points and pain threshold

Variable r p
BMI- Pain intensity -0.076 0.689
BMI-Number of trigger points 0.256 0.171
BMI-Pain threshold 0.189 0.316

The data in Table 3 has described no significant correlations between the BMI and the pain intensity, the 
number of trigger points and the pain threshold. 

DISCuSSION

The present study found that increased BMI is common in myofascial pain syndrome. Almost 
half of our subjects are obese with an additional 20% in the overweight category. The earlier 
study has found that the BMI was not the relationship with the pain intensity, the numbers of 
trigger points and the pain threshold in MPS patients.25  In contrast with the study by 
McKendall reported that the obese subjects have more sensitive on pain threshold 
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than non-obese subjects.19 Study by Neumann et al. on the 100 female were diagnosed with 
fibromyalgia syndrome, has a conclusion that an increased of the BMI was significantly related 
to lower quality of life, physical functioning, higher point count and low pain threshold.26 
Many studies have explained that the correlation between BMI and pain threshold were still 
controversy. Some studies have shown the relationship between those variables. Nevertheless, the other 
studies have an opposite result.

This study result has found that the higher of BMI was not related to the higher pain 
intensity and lower pain threshold in myofascial pain syndrome. However, the distribution of data in Table 
2 has shown that the higher BMI has the slightly higher number of trigger point, and lower of the pain 
intensity threshold as well. This result study might cause an insufficient of the number of the subject. 
A study by Icagasioglu et al. on  80 subjects have found that there was no significant difference in pain 
threshold between obese and non-obese patients.27 Dodet et al. in their study of 31 
Obese individuals and 49 non-obese individuals, reported that obese individuals 
have a higher pain threshold.15 Torensma in their study of 41 subjects with obese 
morbidity and 35 control subjects, also reported that obese subjects have higher pain 
threshold than control subjects.28 There has no clear mechanism could explain the 
higher pain threshold in the obese individuals.29  One of the possible explanation caused 
by the fat tissue that covered the nerve fibers acted as the pain insulator.27 Another 
explanation was the neuropathy in the small nerve fibers in an obese patient, which caused decrease 
sensitivity of pain.28,30

The Results of this study has revealed that there was no correlation between the BMI with the pain intensity, 
the number of the trigger point, and the pain threshold. Many factors can contribute to myofascial pain 
syndrome, such as the age. A study by Taufik hat has a similar age of subjects with this study has found that 
the age subjects were in productive age category, that more exposed to repetitive and overuse activity as the 
risk of the MPS.31

The other factor that can contribute to the risk was sleep quality. The previous study has found that lack of 
sleep quality has correlated to the muscle pain. There were studies in humans that found the Relationship 
between pain and sleep quality. The mechanism that can explain; the sleep disorders can increase the 
pain, and turn back to caused the sleep disorders. Many studies on sleep disturbance and musculoskeletal 
pain have revealed the various types of pain on subjects, such as a headache, neck pain, back pain, and 
fibromyalgia syndrome. On subjects who have a good sleep might have the decreased of muscle tone on 
deep sleep, in contrast in patients with poor quality of sleep, the muscle was never relaxed and become 
tenser, and as the results were increasing the muscle pain.32

There is a tendency towards higher pain thresholds (and consequently a lowered pain sensitivity at low-
intensity stimuli) in obese subjects. According to Miscio et al., and Dodet et al. many physiological changes 
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associated with obesity may affect pain pathways, causing possible altered pain sensitivity. This study 
suggests that the pain sensitivity threshold may be affected by factors such as cognition (e.g., intelligence 
level) and social, economic status Belsky et al. and Tchicaya et al. conclude in their studies that there is a 
relationship between obesity, lower intelligence level, and lower social, economic status. However, none of 
the included studies in this systematic review evaluated to cognition, social, and the economic status may 
have influenced pain perception.33

The gender was a risk factor as well, which the majority of patients with MPS in 
This study was female. This result was similar to the previous studies have found that the female has a 
lower pain threshold due to iron deficiency in a period of the menstruation .34-36 The other factor was the 
smaller muscle in the female on neck region, along with lower muscle strength compared to the male, 
addressed the female more venerable to the MPS. The study by Yoo has found the stronger association 
between fat mass and pain in the female.37 

The study by Neumann et al. found that the higher BMI in fibromyalgia patient associated with higher 
number of tender points.26 A cross-sectional study by Hitt on more than three thousand subjects in the 
United States has shown that higher BMI  significantly associated with the higher number of pain locations.6  
The resulting study has no correlation between the BMI with the number of the trigger point statistically. 
However, the distribution of the data has revealed the higher number of the trigger point in the obesity 
group. 
The limitation of the study was the small sample size, the unequal distribution between gender, the large 
discrepancy of the subjects aged, and uneven distribution of the subject number in the category of BMI. 
Further study was necessary to analyze another factor that has a contribution to the 
pain threshold in myofascial pain syndrome.

CONCLuSION

Although by statistic there was no correlation between the BMI with the pain intensity, the number of 
trigger points, and the threshold of pain, this study has found that there were increasing on the number of 
trigger points, beside the lower of the pain threshold in the higher BMI groups. So can be suggested that the 
increase of BMI should be considered to prevent in the MPS management.
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