Severity of fibromyalgia symptoms is associated with
socioeconomic status and not obesity in Korean patients
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ABSTRACT

Objective. Several studies conducted
in Western countries have shown that
obese or overweight patients with fi-
bromyalgia (FM) exhibit more severe
symptoms than patients of normal
weight. However, there has been no
study on the relationship between obe-
sity and FM symptom severity in Asian
patients. In this study, we evaluated the
association between obesity, and other
related factors such as socioeconomic
status (SES), and FM symptom severity
in Korean patients.

Methods. A total of 343 participants
were enrolled in this prospective cohort
study, which used a nationwide survey
of FM patients who were followed on an
annual basis. We investigated health-re-
lated quality of life (QoL) and associated
factors, such as demographic character-
istics, SES, and physical and psychologi-
cal function. The FM patients were as-
sessed using the following self-reported
questionnaires: the Medical Outcomes
Study Short-Form Health Survey, the
Fibromyalgia Impact Questionnaire, the
Brief Fatigue Inventory, the Beck De-
pression Inventory, the State-Trait Anxi-
ety Inventory, the Self-Efficacy Scale,
and the Social Support Scale.

Results. Of the 343 patients, 76 (22.1%)
were obese; these patients did not differ
from the non-obese patients in terms of
tender points or self-reported question-
naire scores. FM patients with lower
SES—as indexed by unemployment, low-
er income, and education levels—had
more severe symptoms, and poorer QoL
and function compared to those with
higher SES.

Conclusion. In contrast to Western pa-
tients, symptom severity in Korean FM
patients is associated with SES, but not
with obesity.

Introduction

Fibromyalgia (FM) is a common,
chronic pain disorder characterised by
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widespread musculoskeletal pain over
the entire body and a wide range of re-
lated symptoms (1). Patients with FM
present with various neurological, psy-
chological, and constitutional symp-
toms, including sleep disturbances,
depression, anxiety, and irritable bowel
syndrome (2). The long-term pain and
mental and physical disabilities associ-
ated with FM may lead to poor health-
related quality of life (QoL) and a sub-
stantial economic burden (3).

There are several lines of evidence
showing that FM is associated with
overweight and obesity (4-6); the prev-
alence of overweight and obesity in
female FM patients is extremely high,
exceeding 45% in several reports (7-9).
In one longitudinal study, body mass
index (BMI) was an independent risk
factor for FM at the 11-year follow-up
in a large (n=15,990), unselected fe-
male population without FM at base-
line. Furthermore, overweight or obese
females had a 60-70% higher risk of
FM relative to those of normal weight
(10). Overweight and obese patients
with FM exhibit higher pain sensitivity,
reduced physical functioning, poorer
sleep quality and quantity, and reduced
QoL compared to normal-weight FM
patients (7, 11-13). In addition to obe-
sity, several other factors influence the
severity of FM symptoms, such as emo-
tional stress, trauma, infection, a range
of autoimmune diseases, and smoking
(14, 15). However, there have been
no reports on the relationship between
FM and relevant risk factors, including
obesity, in Asians. Considering that the
prevalence of obesity and overweight
in Asia is generally lower than in the
West, investigating the association be-
tween FM and obesity in Korean FM
patients should prove highly informa-
tive. The purpose of this study was to
determine whether obesity was associ-
ated with FM symptom severity in a
Korean cohort. Furthermore, we also
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investigated other factors that may be
associated with symptom severity, such
as socioeconomic status (SES).

Patients and methods

Study design and population

We enrolled 343 patients with FM, re-
cruited from 11 medical centers, from
the cohort of a Korean nationwide FM
survey. In the prospective survey, FM
patients are followed annually. The
study used a cross-sectional study to
identify the association between FM
symptom severity and relevant risk fac-
tors in Korean FM patients. All of the
patients fulfilled the 1990 American
College of Rheumatology criteria for
FM (16). Their mean age was 48.1+10.9
years, their mean duration of symptoms
before diagnosis was 8.5+8.3 years,
and the mean time since diagnosis was
1.9+3.0 years. All of the patients pro-
vided informed consent at the time of
study initiation; the study was approved
by the Institutional Review Board of
each medical center.

Data collection

The patients were interviewed to deter-
mine their demographic characteristics,
SES, physical and psychological func-
tion, and health-related QoL. Demo-
graphic characteristics, including age,
gender, BMI, symptom duration, and
tender point counts and scores, were re-
corded at the time of enrolment.

BMI was calculated as body weight di-
vided by the square of height (kg/m?).
Height was measured to the nearest 0.1
cm using a standard height scale. Weight
was recorded to the nearest 0.01 kg us-
ing a metric weight scale. Each subject
was asked to remove outer clothing and
shoes before stepping on the scale. Pa-
tients with a BMI =25 were considered
obese based on the World Health Organ-
isation (WHO; Asia-Pacific) classifica-
tion system (17).

A physical examination, to assess ten-
der point counts and scores, was per-
formed by a trained rheumatologist at
each participating center, according to
the standardised manual tender point
survey. Tender points were identified by
direct palpation at 18 specific sites, with
a force of 4.0 kg delivered through di-
rect thumb palpation in accordance with

a standardised tender point examination
protocol (18). The intensity of each ten-
der point was graded as follows: 0, no
tenderness; 1, light tenderness (patient
confirmed answer when asked); 2, mod-
erate tenderness (spontaneous verbal re-
sponse); and 3, severe tenderness (with-
drawal). The total tender point score was
calculated as the sum of scores across
each point, such that the number of ten-
der points ranged from O to 18, and total
tender point scores ranged from O to 54.
Measures of SES in FM patients in-
cluded education level, employment
status, and income. Each patient’s level
of objective income was measured indi-
rectly according to whether they were
covered by health insurance or medical
aid; all Koreans are covered under either
the National Health Insurance (NHI) or
Medical Aid programs. The NHI pro-
gram is a social insurance benefit that
covers the entire population and pro-
vides short-term insurance; compulsory
contributions are determined according
to each individual’s ability to pay. The
Medical Aid program is a public assis-
tance scheme that provides medical ser-
vices for low-income households. NHI
contributions are calculated based on an
employee’s wage. In 2013, any individ-
ual who earned <124% of the minimum
cost of living (1,668,329 Korean won
per month [US $1,540.61]), calculated
on the basis of a four-person household,
was classified as a potential welfare re-
cipient; all such individuals are covered
by the Medical Aid program.

All of the participants were required to
complete the following self-reported
questionnaires: the 36-item Medical
Outcomes Study Short-Form Health
Survey (SF-36), the Fibromyalgia Im-
pact Questionnaire (FIQ), the Brief
Fatigue Inventory (BFI), the Beck De-
pression Inventory (BDI), the State-
Trait Anxiety Inventory (STAI), and
the Self-Efficacy Scale. The SF-36,
used to evaluate QoL, includes eight
items pertaining to physical and mental
health that are grouped into two com-
ponents: the physical component sum-
mary (PCS) and the mental component
summary (MCS). The PCS includes
four subscales: physical functioning,
role-physical, bodily pain, and general
health perceptions. The MCS also com-
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prises four subscales: vitality, role-emo-
tional, social functioning, and mental
health (19). Scores on each scale range
from O to 100: a lower score indicates
greater disability. The Korean version
of the FIQ, which was used to assess
functional abilities on a 100-point scale
for each item (20), consists of 10 items.
Each item has 10 sub-items of which the
maximum possible score is 100. Sever-
ity of fatigue was measured using the
Korean version of the BFI, which con-
sists of nine items measured on numeric
scales ranging from 0~10 (21). The
Korean version of the BDI, which was
used to measure the severity of depres-
sion in our FM patients (22), consists
of 21 multiple-choice questions; each
item is scored on a scale ranging from
0 to 3 such that the maximum possible
score is 63. The presence and severity of
anxiety, and the extent to which it was
generalised, was measured using the
Korean version of the STAI (23). This
instrument, which comprises the STAI-
I (anxiety concerning a specific event)
and STAI-II (anxiety as a stable person-
ality characteristic) subscales, has 40
items (20 items each in the STAI-I and
STAI-II). The Korean version of the ar-
thritis management Self-Efficacy Scale,
which assesses patients’ confidence in
their ability to perform specific tasks or
behaviours and to cope with the conse-
quences of illness (24), consists of 14
items spread across the following three
subscales: self-efficacy for managing
pain (3 items); self-efficacy for physical
function (5 items); and self-efficacy for
controlling other symptoms (6 items).

Statistical analysis

Statistical analyses were performed
using the SPSS for Windows software
package (ver. 20; SPSS Inc., Chicago,
IL, USA). Continuous variables were
compared using the non-parametric
Mann-Whitney  U-test; categorical
variables were compared using the chi
square test. We adjusted for age, gender,
and symptom duration using propensity
score-matching. A p-value <0.05 was
considered statistically significant.

Results
In total, 343 participants enrolled in
the study, of whom 76 (22.1%) were
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Table I. Comparison of structured questionnaire results between obese and non-obese

obese based on the classification sys-
tem of the WHO (Asia-Pacific) (17).
Obese patients did not differ from non-
obese patients in terms of tender point
palpation or self-reported question-
naire scores (Table I). After adjusting
for age, gender, and symptom duration
using propensity score-matching, the
results did not differ (Table II). The
results were also unchanged when obe-
sity was defined as a BMI >30 (data not
shown).

We stratified SES according to em-
ployment status, income, and educa-
tion level; unemployed patients tended
to be older and female and had higher
FIQ (p=0.011), BFI (»p=0.013), BDI
(»=0.005) and STAI-Il (p=0.041)
scores, and lower self-efficacy
(p=0004) and SF-36 PCS and MCS
scores (p=0.012 and 0.005, respec-
tively) compared to employed patients
(Table III). However, there was no sig-
nificant association between SES and
tender point count or score.

The cohort was also stratified according
to the presence or absence of medical in-
surance, used as a proxy for level of in-
come. In total, 10% of the patients were
in the Medical Aid group, reflecting
lower income levels. Comparison of the
Medical Aid (n=34) and NHI (n=302)
patients revealed that the Medical Aid
group had higher FIQ (p=0.04), BDI
(p<0.001) and self-efficacy (p=0.016)
scores, and lower SF-36 PCS and MCS
scores (p=0.047 and 0.006, respec-
tively). However, there were no dif-
ferences between the Medical Aid and
NHI groups in terms of tender points or
symptom duration (Table IV).

We also assessed differences among
patients according to level of educa-
tion. A total of 76 (23.7%) patients
were high school graduates or above.
Table V shows that lower education
level (<12 years of education) was sig-
nificantly associated with poorer health
status, indexed by higher tender point
counts (p=0.034) and BDI (p=0.007)
and STAI II scores (p=0.045) relative
to patients with >12 years of education.
Patients who were of lower SES and
unemployed, and had a low income
and lower level of education, tended to
have more severe FM symptoms and a
poorer QoL.

patients with fibromyalgia.

Obese Non-obese p-value
(n=73,22.1%) (n=259)

Age, years 495 +10.2 473 +10.7 0.119
Female 61 (83.6%) 247 (95.4%) 0.725
BMI 27.8 £2.20 214 +£2.08 <0.001
Symptom duration, years 9.11 + 8.73 7.99 +7.99 0.285
Tender point count (0—18) 134 +42 14.1 =393 0.442
Tender point score (0-54) 25.8 +13.0 25.8 +13.0 0.391
FIQ 60.3 +£19.3 583 £ 158 0.425
BFI 6.16 £ 2.26 648 +£4.23 0.391
SF-36 PCS 359+79 359 +7.28 0.944
SF-36 MCS 275 + 8.74 337 £ 11.7 0.752
BDI 183 £ 0.1 18.5 £ 10.5 0.189
STAI I 479 +11.8 492 + 122 0414
STAIII 502 £ 11.6 51.1 £ 110 0.587
Self-efficacy 701.8 +292.9 741.3 + 2553 0.301

BMI: body mass index; FIQ: fibromyalgia impact questionnaire; BFI: brief fatigue inventory; SF-36:
medical outcomes study short-form health survey; PCS: physical component summary; MCS: mental
component summary; BDI: Beck depression inventory; STAI: state-trait anxiety inventory. Data are

shown as mean + SD.

Table II. Comparison of structured questionnaire results between obese and non-obese
patients with fibromyalgia (analyses adjusted for age, gender, and symptom duration using

propensity score-matching).

Obese Non-obese p-value

(n=73) (n=73)
Age, years 495+ 102 493 + 105 0.904
Female 61 (83.6%) 61 (83.6%) 0.725
BMI 278 £ 2.20 218 =191 <0.001
Symptom duration, years 9.11 = 8.73 8.98 + 8.28 0.928
Tender point count (0—18) 134+ 42 144 + 135 0.189
Tender point score (0-54) 258 £ 13.0 269 + 12.8 0.607
FIQ 603 + 19.3 595+ 158 0.785
BFI 6.16 + 2.26 6.81 +5.31 0.343
SF-36 PCS 359+ 79 36.7 +7.24 0.848
SF-36 MCS 275 + 8.74 326+ 142 0.731
BDI 18.3 + 0.1 18.8 + 10.5 0.803
STAI1 479 = 11.8 503 =119 0.223
STAI Il 502+ 11.6 50.2 £ 109 0.964
Self-efficacy 701.8 + 292.9 726.3 +252.0 0.590

BMI: body mass index; FIQ: fibromyalgia impact questionnaire; BFI: brief fatigue inventory; SF-36:
medical outcomes study short-form health survey; PCS: physical component summary; MCS: mental
component summary; BDI: Beck depression inventory; STAI: state-trait anxiety inventory. Data are

shown as mean + SD.

Discussion

In this study, FM symptom severity
was associated with SES, but not with
obesity, in Korean patients. Obesity
was not independently associated with
pain sensitivity on tender point pal-
pation or self-reported questionnaire
scores. However, FM patients of lower
SES, indexed by unemployment, lower
income, and a lower level of educa-
tion, had greater symptom severity and
poorer QoL and function compared to
those of higher SES.

In contrast to previous Western studies,
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our results demonstrated that obesity
was not significantly associated with
FM symptom severity. According to
a United States study, overweight and
obesity are consistently related to FM
and chronic, widespread pain (25). In
another United States study, 888 pa-
tients with FM were assessed; severe
obesity (BMI =35 kg/m?) was associ-
ated with more-severe FM symptoms
and lower QoL (7). Neumann et al. (4)
also found that BMI was negatively
correlated with QoL and tenderness
threshold, and positively correlated
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Table III. Comparison of structured questionnaire results between employed and unem-

ployed patients with fibromyalgia.

Employed Unemployed p-value
(n=110) (n=220)
Age, years 457 92 493 +£10.3 0.005
Female 91 (82.7%) 204 (92.7%) 0.005
BMI 229 +355 2277 +334 0.642
Symptom duration, years 7.31 £ 6.65 8.98 + 8.83 0.081
Tender point count (0—18) 13.8 £ 4.06 14.0 + 3.96 0.601
Tender point score (0-54) 26.2 + 13.1 27.6 + 134 0.310
FIQ 555178 60.8 £ 179 0.011
BFI 5.78 £2.26 6.71 +4.48 0.013
SF-36 PCS 373 £ 757 351 £738 0.012
SF-36 MCS 362 =130 322112 0.005
BDI 16.6 £ 948 199 +10.2 0.005
STAI'I 474 £ 125 502 =102 0.051
STAIII 494 = 11.6 52.1 £ 11.1 0.041
Self-efficacy 787.6 + 240.4 768.3 +270.1 0.004

BMI: body mass index; FIQ: fibromyalgia impact questionnaire; BFI: brief fatigue inventory; SF-36:
medical outcomes study short-form health survey; PCS: physical component summary; MCS: mental
component summary; BDI: Beck depression inventory; STAI: state-trait anxiety inventory. Data are

shown as mean + SD.

Table IV. Comparison of structured questionnaire results between fibromyalgia patients

with medical aid and health insurance.

Medical aid Health insurance p-value
(n=34) (n=302)

Age, years 49.6 = 129 479 = 10.6 0.469
Female 29 (85.3%) 270 (89.4%) 0.560
BMI 230 +4.79 227+ 323 0.628
Symptom duration, years 8.87 £ 9.63 8.23 + 7.98 0.714
Tender point count (0-18) 140 + 4.64 140 + 3.86 0.895
Tender point score (0-54) 29.1 £ 16.5 269 + 12.8 0.357
FIQ 65.2 + 18.1 583+ 178 0.040
BFI 6.80 + 2.06 6.36 + 403 0.295
SF-36 PCS 333 +7.68 362 + 7.36 0.047
SF-36 MCS 280 £ 119 343+ 11.8 0.006
BDI 26.8 £ 133 179 £ 100 <0.001
STAI 1 535+ 137 487 = 11.8 0.057
STAI II 547 + 123 50.8 £ 11.1 0.085
Self-efficacy 611.2 +289.9 7420 + 256.1 0.016

BMI: body mass index; FIQ: fibromyalgia impact questionnaire; BFI: brief fatigue inventory; SF-36:
medical outcomes study short-form health survey; PCS: physical component summary; MCS: mental
component summary; BDI: Beck depression inventory; STAI: state-trait anxiety inventory. Data are

shown as mean + SD.

with physical dysfunction and tender
point count in FM patients. Further-
more, in a Spanish study that exam-
ined FM patients according to obesity
status, not being overweight or obese
was associated with improved symp-
tomatology, QoL, and functional ca-
pacity (26). Our findings differ from
these previous Western studies. First,
the proportion of FM patients that were
obese was lower compared to Western
populations (the prevalence of severe
obesity in Korea is also extremely
low). Bennett et al. (25) conducted a

large survey of 2,596 FM patients, and
reported that 70% had a BMI >25 kg/
m? and 43% had a BMI >30 kg/m?.
In our study, 22.1% of patients had a
BMI >25 kg/m? and the prevalence of
severe obesity (BMI >30 kg/m?) was
only 2.04%. These proportions are
similar to those reported in the gen-
eral population; according to the 2012
Korea National Health and Nutrition
Examination Survey, the obesity (BMI
>25 kg/m?) rate among adults is 32.8%
(27). The mechanisms underlying the
differences in FM symptom sever-
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ity according to obesity status remain
unclear. According to a longitudinal,
multi-racial study, there are racial/eth-
nic differences in the long-term impact
of obesity on functional impairment;
furthermore, compared to Caucasians,
African Americans and Hispanics are
more likely to develop functional im-
pairment at the same BMI (28). There
may also be differences between ethnic
groups in the degree to which obesity
status determines FM symptom sever-
ity. Further investigation is required to
elucidate the effect of obesity on FM
symptom severity in Asian patients.

In the current study, low SES was sig-
nificantly associated with FM symptom
severity. In a study by Fitzcharles (28),
246 FM patients with low SES (indexed
by a lower level of education) had more
severe FM symptoms, and poorer QoL
and function compared to those with
a higher education level. The British
Birth Cohort Study reported a greater
prevalence of musculoskeletal pain in
those of lower social class (29), with
similar findings reported in a Swed-
ish population (30). In line with these
studies, we demonstrated that patients
with lower SES had higher FIQ, BFI,
BDI, and STAI scores and tender point
counts. It is well-known that SES can
affect the severity of numerous dis-
eases, by mediating the effect of fac-
tors such as poorer living and working
conditions, isolation and lack of social
networks, limited access to healthcare,
abnormal illness-related behaviour, and
more stressful environments (31). Simi-
larly, it has been suggested that FM pa-
tients with low SES are more likely to
have limited access to diagnostic and/or
treatment options, poor-quality health-
care, and reduced availability of knowl-
edgeable and sensitive health person-
nel; accordingly, symptoms including
pain, fatigue, impaired function, and
anxiety and depression are more severe
and less controllable (32).

Although systematic, individualised
FM management has not been previ-
ously reported, medication or non-
pharmacological treatment can be tai-
lored to an individual according to their
SES. It has been suggested that patients
with identical pain levels (on visual an-
alogue scales), but who differ in SES,
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Table V. Structured questionnaire results in fibromyalgia patients according to education

level.

Above high school High school or below p-value

(Education >12 years)  (Education <12 years)
(n=76) (n=214)

Age, years 41.6+7.6 499+109 0.000
Female 68 (89.5%) 190 (88.8%) 0.869
BMI 22.0+2.99 229+3.55 <0.001
Symptom duration, years 6.71+7.07 8.66 £ 8.47 0.052
Tender point count (0—18) 132+4.73 143+£3.74 0.034
Tender point score (0-54) 254+13.8 275+12.3 0.276
FIQ 55.6+18.3 585179 0.235
BFI 599 +231 648 +4.57 0.241
SF-36 PCS 36.6 +6.89 36.2+7.56 0.701
SF-36 MCS 354+11.8 329+11.9 0.121
BDI 15.8+9.61 195+10.5 0.007
STAI L 469+ 11.8 50.0+12.0 0.057
STAI II 48.7+11.8 519+11.2 0.045
Self-efficacy 768.0 £281.0 71992525 0.191

BMI: body mass index; FIQ: fibromyalgia impact questionnaire; BFI: brief fatigue inventory; SF-36:
medical outcomes study short-form health survey; PCS: physical component summary; MCS: mental
component summary; BDI: Beck depression inventory; STAI: state-trait anxiety inventory. Data are

shown as mean + SD.

may benefit from different types of
therapies (32). Less-educated patients
may benefit more from non-pharmaco-
logical treatment interventions includ-
ing education, exercise, and physical
therapies; similarly, unemployed or
low-paid patients could benefit from
psychiatric and psychological support,
behavioural therapy, and importantly,
education to encourage symptom self-
management. This patient-centered
care approach merits further investiga-
tion, including well-controlled stud-
ies evaluating its efficacy in terms of
symptom severity, QoL, physical func-
tion, and cost-effectiveness.

Our study had several limitations. First,
the research design was cross-sectional
rather than longitudinal such that the
results are all correlational; therefore,
causality cannot be determined. Sec-
ond, there was no comparison group
without FM; therefore, we are unable
to comment on any potential differ-
ences between FM patients and the
general population. Furthermore, in the
absence of biomarkers, the assessment
of FM was dependent on subjective
measurements. Currently, FM is under-
stood to be a polysymptomatic condi-
tion with numerous somatic symptoms
that differ in severity among patients.
Therefore, studies of FM may be con-
founded by the particular characteris-
tics of their patient populations.

In conclusion, there was no correlation
between obesity and symptom severity
in Korean FM patients. However, there
was a significant association between
SES and FM symptom severity. These
relationships should be investigated us-
ing longitudinal designs to delineate the
relationship between chronic pain and
overweight and obesity, to inform ap-
propriate, evidence-based interventions.
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