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Increased risk of a suicide event in patients
with primary fibromyalgia and in fibromyalgia
patients with concomitant comorbidities
A nationwide population-based cohort study
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Abstract
An increased risk of suicide ideation and death has been reported in patients with fibromyalgia. This study aimed to evaluate
the risk of a suicide event in patients with primary fibromyalgia and in fibromyalgia patients with comorbidities. We used
the Longitudinal Health Insurance Database, a subset of the national insurance claim dataset, which enrolled 1 million Taiwanese
people from 2000 to 2005, to identify 95,150 patients with incident fibromyalgia (ICD-9-CM 729.0–729.1) and 190,299 reference
subjects matched by sex, age, and index date of diagnosis, with a mean of 8.46±2.37 years of follow-up until 2011. The risk of a
suicide event (ICD-9-CM, External-Cause Codes 950–959) was analyzed with a Cox proportional hazards model. Stratification
analysis was performed by separating fibromyalgia patients and reference subjects with respect to each comorbidity to determine
the risk of suicide in fibromyalgia patients with or without comorbidity relative to subjects who had neither fibromyalgia nor
comorbidity. In this Taiwanese dataset, there were 347 suicide events in patients with fibromyalgia (4.16 per 104 person-years) and
424 in matched reference subjects (2.63 per 104 person-years) with a significant crude hazard ratio (HR) of 1.58 (95% confidence
interval [CI] 1.38–1.83) and an adjusted HR of 1.38 (95% CI 1.17–1.71) for fibromyalgia patients relative to the matched reference
subjects. According to the 2�2 stratification analysis, we found that fibromyalgia patients without comorbidity had an independent
but mild risk of a suicide event with adjusted HRs ranging from 1.33 to 1.69 relative to subjects with neither fibromyalgia nor
comorbidity. Meanwhile, fibromyalgia patients with comorbidity led to a markedly enhanced risk of a suicide event relative to the
matched reference subjects, with adjusted HRs ranging from 1.51 to 8.23. Our analysis confirmed a mild-to-moderate risk of a
suicide event in patients with primary fibromyalgia. Attention should be paid to the prevention of suicide in fibromyalgia patients
with concomitant comorbidities.

Abbreviations: 95% CI = 95% confidence interval, aHR = adjusted hazard ratio, AIDS = acquired immunodeficiency syndrome,
CI = confidence interval, E-Codes = External Cause Codes, HR = hazard ratio, IBS = irritable bowel syndrome, ICD-9-CM =
International Classification of Diseases, 9th Revision, Clinical Modification, LHID = Longitudinal Health Insurance Database, NHI =
National Health Insurance, NHIRD = National Health Insurance Research Database, NSAIDs = nonsteroid anti-inflammatory drugs,
SD = standard deviation, SOC = sense of coherence, TWD = Taiwanese dollars.
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1. Introduction

Fibromyalgia is characterized by chronic widespread pain,
unrestorative sleep, overwhelming fatigue, emotional alteration,
and cognitive dysfunction with impaired daily social function-
ing and a reduced quality of life.[1] Although the etiology of
fibromyalgia is unknown, the pain pattern is described as
hyperalgesia and allodynia.[2] There is a higher prevalence of
fibromyalgia in women than in men.[1,3] Based on the 1990
classification criteria of the American College of Rheumatology
for fibromyalgia, the worldwide prevalence is ∼2% to 4%,[1–3]

whereas the prevalence is lower in the Asian population.[4,5] In
contrast, recent population-based studies using the modified
2010 classification criteria of the American College of
Rheumatology[6] reported a higher prevalence (∼5–7%) of
fibromyalgia.[7,8]

The most common risk factors for suicidality across various
countries include being female, young, or unmarried; having a
lower level of education; and having a mental disorder.[9]

Predictors of suicidal ideation and suicide attempts include
comorbid depression, sleep alteration, and insomnia.[10] In a
Canadian study, an increased frequency of suicidal ideation and
attempts were correlated with chronic, widespread noncancer-
related pain.[11] A positive association between chronic pain and
suicidal behavior and death is suggested.[12,13]

Generalized pain, depressive symptoms, and nonrestorative
sleep, all of which often occur in fibromyalgia patients,[6] are risk
factors for suicidality. Female patients with a confirmed or
possible diagnosis of fibromyalgia have a 10-fold increase in
suicide frequency based on a Danish observational study in the
referral hospital.[14] Comorbidities are commonly associated
with an increased risk for suicide in fibromyalgia patients, which
can be explained by concomitant psychiatric disorders including
depression.[14–16] Evidence indicating whether there is an
independently causal relationship between fibromyalgia and
suicide is still limited.
The present study was designed to study whether patients with

primary fibromyalgia have a higher risk of a suicide event by
using the Taiwanese National Health Insurance Research
Database (NHIRD). The risk of a suicide event associated with
concomitant comorbidities of medical and mental disorders in
fibromyalgia patients was also investigated.
Figure 1. Flowchart of the study design.
2. Methods

2.1. Data source

The National Health Insurance (NHI) began in 1995 and
covers >99% of Taiwan’s population. The NHIRD which
belongs to the NHI was our main data source for this
population-based cohort study. This dataset contains informa-
tion from registration and reimbursement claims. Previous
report has confirmed the accuracy and validity of diagnoses in
the NHIRD.[17] Our database containing medical reimburse-
ment claims from 1996 to 2011 for 1 million people randomly
selected from the NHIRD.[18] This database which can
represent the whole population was released by the NHI as
the Longitudinal Health Insurance Database (LHID). All data
were de-identified and subsequently analyzed anonymously for
personal data protection when the data were released for
research. The age and sex of patients in the LHID and NHIRD
did not differ significantly.[17,18] The ethical review board
of China Medical University in Taiwan approved his study
(CMU-REC-101-012).
2

2.2. Criteria for selecting subjects

Diseases of interest in the NHIRD are coded using the
International Classification of Diseases, 9th Revision, Clinical
Modification (ICD-9-CM). To prevent medical fraud by over-
billing for health care or inappropriate charges based on
unconfirmed diagnoses, the disease coding is strictly regulated
by the NHI. The coding errors, misdiagnosis, and inappropriate
treatment were carefully avoided to support the reliability of
LHID data for exploring the risk of suicidal behavior in
fibromyalgia patients. The study design is shown in Fig. 1.
Among the patients in the LHID, 95,358 cases of incident
fibromyalgia were identified by using cases in which 3 sequential
clinical diagnoses of ICD-9-CM 729.0–729.1 at out-patient
clinics were made during the period from 2000 to 2005. The
index date for that individual in the LHIDwas defined when each
patient’s first fibromyalgia diagnosis was made.[19] All subjects
were followed from the index date until they were censored,
withdrew from the database, or until the end of the observation
period on 31 December 2011. Patients were excluded from the
study (n=208) if their records had missing data on age or sex or
were diagnosed with a suicide event before the diagnosis of
fibromyalgia. Excluding these 208 patients, the 95,150 remaining
patients with fibromyalgia were designated as the case cohort.
The initial pool for the reference cohort (n=761,001) consisted
of the rest of the study population after excluding the identified
fibromyalgia patients, those who had a diagnosis of fibromyalgia
but did not satisfy the inclusion criteria due to <3 visits, those
who were diagnosed fibromyalgia before or after this period of
time, those who had a suicide event before the index date, and
those cases with missing data. Patients with fibromyalgia were
matched at baseline by age, sex, and index date at a 1:2 ratio with
a reference cohort of nonfibromyalgia subjects in the LHID (n=
190,299; only 1 nonfibromyalgia reference subject did not
qualify for matching criteria).

2.3. Primary outcome and relevant variables

The primary outcome was the occurrence of a suicide event or
self-inflicted injury with clinical diagnosis (ICD-9-CM, E-Codes:
950–959) during the study period (2000–2011). Therefore, the
primary outcome of a suicide event included completed suicide, a
suicide attempt, and nonsuicidal self-injury.
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Relevant variables included age, sex, and comorbidities,
including diabetes mellitus (ICD-9-CM 250), disorder of lipoid
metabolism (ICD-9-CM 272), hypertensive disease (ICD-9-CM
401–405, except congestive heart failure), congestive heart
failure with or without renal disease (ICD-9-CM 402.01, 402.11,
402.91, 404.01, 404.03, 404.11, 404.13, 404.91, 404.93,
428.0), cerebrovascular disease (ICD-9-CM 430–438), irritable
bowel syndrome (ICD-9-CM 564.1), chronic liver disease and
cirrhosis (ICD-9-CM 571), headache including tension type and
migraine headache (ICD-9-CM 307.8, 339.1, 346), depressive
disorders or reaction (ICD-9-CM 296.2–296.3, 300.4, 311),
anxiety states or phobic, obsessive-compulsive, somatoform
disorders (ICD-9-CM 300.0, 300.2, 300.3, 308.3, 308.91), and
functional or organic sleep disorder (ICD-9-CM 307, 327,
780.5). All comorbidities were defined before the index date of
fibromyalgia diagnosis.[19]

2.4. Statistical analysis

The differences between the case cohort of fibromyalgia patients
and the reference cohort in demographic characteristics and
comorbidities were tested with a chi-square test for categorical
variables or Student’s t-test for continuous variables. The sex-,
age-, and comorbidity-specific incidence rates (per 104 person-
years) of a suicide event between the case and reference cohorts
were compared. Person-years were calculated from the index
date to the censored date of a suicide event, the date of
withdrawal from follow-up, or the end of 2011. The standard-
ized prevalence rate of fibromyalgia was calculated as the
prevalence of fibromyalgia cases in 2003 divided by the expected
number of fibromyalgia cases. Meanwhile, the standardized
incidence rate of fibromyalgia was calculated as the observed
newly diagnosis of fibromyalgia cases in 2003 divided by the
expected number of fibromyalgia cases. The expected number of
fibromyalgia cases was obtained from the product of national
gender-specific, age-specific incidence rates from the Taiwanese
population[18,20] and the World Health Organization [21,22] in
2000, respectively.
Differences in the cumulative incidence of suicide events

between cohorts, plotted as Kaplan–Meier survival curves, were
tested by a log-rank test. The Cox proportional hazard model
was used to estimate the hazard ratios (HRs) and 95%
confidence intervals (CIs) for a suicide event in fibromyalgia
patients relative to reference subjects. Multivariate adjusted
HRs (aHRs) were derived by adjusting for age; sex; occupation
status; monthly income level; comorbidities of diabetes,
hypertension, hyperlipidemia, congestive heart failure, cerebro-
vascular disease, irritable bowel syndrome, chronic liver disease,
headache, sleep disorder, anxiety, and depression; and the use of
nonsteroid anti-inflammatory drugs (NSAIDs). Stratification
analysis with respect to (1) sex, (2) age, (3) occupation status,
(4) monthly income level, (5) the presence or absence of
comorbidity, and (6) NSAID use, respectively, was further
used to compare the risk of a suicide event in patients with
fibromyalgia. Age subgroups were stratified into <35 years, 35
to 65 years, and >65 years. A 2�2 stratification analysis was
performed by separating fibromyalgia patients and reference
subjects with respect to each comorbidity to determine the risk
of suicide in fibromyalgia patients with/without comorbidity
relative to subjects who had neither fibromyalgia nor comor-
bidities. A P-value <0.05 was considered significant in 2-tailed
tests.[20] All calculations were performed using SAS version 9.1
(SAS Institute Inc., Cary, NC).
3

3. Results

From the LHID, we identified 95,150 fibromyalgia patients as the
case cohort and 190,299 matched subjects without fibromyalgia
as the reference cohort (1:2 match ratio), with a mean 8.46±2.37
years of follow-up (2,443,463 person-years in total). The age-
and gender-standardized prevalence and incidence rates of
fibromyalgia are 5.84% and 2.02 per 102 person-years,
respectively, for the Taiwanese population [18,20] and 5.56%
and 1.92 per 102 person-years, respectively, for the global
population according to the World Health Organization.[21,22]

The mean age of the fibromyalgia cohort was 45.8±17.2
years, with a female-to-male ratio of 6:4 (Table 1). With
stratification according to age, occupation status, or monthly
income, the highest proportion of fibromyalgia patients were in
the 35- to 65-year-old subgroup (56.4%), were office workers
(50.6%) and had a monthly income of 15,000 to 25,000
Taiwanese dollars (TWD) (56.2%). In keeping with a previous
report, fibromyalgia patients had a significantly higher preva-
lence of comorbidities,[23] including diabetes, hypertension,
hyperlipidemia, congestive heart failure, cerebrovascular disease,
depression, anxiety, irritable bowel syndrome, headache, sleep
disorder, and chronic liver disease relative to nonfibromyalgia
subjects.
Figure 2 shows the cumulative incidence of suicide events

among subjects with and without fibromyalgia during 12 years
of follow-up. Among these individuals, 347 fibromyalgia
patients (4.16 per 104 person-years) and 424 reference subjects
(2.63 per 104 person-years) had suicide events (Table 2). The
aHR of a suicide event in fibromyalgia patients relative to the
reference subjects was 1.38 (95% CI 1.19–1.60) after adjusting
for age, sex, occupation, monthly income, comorbidities, and
NSAID use. The risk of suicide was higher in fibromyalgia
cohort than nonfibromyalgia cohort regardless of women and
men (women: aHR, 1.42, 95% CI, 1.17–1.71; men: aHR, 1.31,
95% CI, 1.03–1.67). The gender difference of risk of suicide in
fibromyalgia patients was statistically nonsignificant (aHR of
0.96, 95% CI 0.79–1.17), when we compared the risk of a
suicide event in female fibromyalgia patients relative to male
patients after adjusting for age, occupation, income, comorbid-
ities, and NSAID use (Supplementary Table 1, http://links.lww.
com/MD/B368). However, this risk was significant in the
younger subgroup aged �65 years (age <35 years: aHR 1.54,
95% CI 1.19–2.00; age 35–65 years: aHR 1.37, 95% CI
1.10–1.72). In addition, there was a noteworthy and significant
risk of a suicide event among fibromyalgia patients who were
office workers (aHR 1.75, 95% CI 1.39–2.20) and a relatively
higher risk in patients with monthly income >TWD 25,000
(aHR 2.17, 95% CI 1.29–3.63) compared with their respective
matched counterparts.
Fibromyalgia patients and reference subjects were stratified

with respect to each comorbidity. Fibromyalgia patients
without comorbidity relative to the matched nonfibromyalgia
reference subjects without comorbidity had a significant risk of
a suicide event, with aHRs ranging from 1.35 to 1.49 after
adjusting for age, sex, occupation, income, comorbidities, and
NSAID use (left side of Fig. 3 and Supplementary Table 2, http://
links.lww.com/MD/B368). In contrast, the risk of a suicide
event in fibromyalgia patients with specific comorbidity was not
significant relative to the reference cohort with the same
comorbidity, except for sleep disorder after adjusting for age
and sex (right side of Fig. 3 and Supplementary Table 2, http://
links.lww.com/MD/B368).

http://links.lww.com/MD/B368
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Table 1

Comparison of the demographics and comorbidities between fibromyalgia patients and the 1-to-2matched reference cohorts in our study
population.

Fibromyalgia cohort Reference cohort
(N=95,150) (N=190,299)

Characteristic n % n % P
∗

Sex 0.99
Female 55,600 58.4 111,200 58.4
Male 39,550 41.6 79,099 41.6

Age, y 0.99
<35 26,575 27.9 53,150 27.9
35–65 53,638 56.4 107,276 56.4
>65 14,937 15.7 29,873 15.7
Mean (SD) 45.8 (17.2) 45.7 (17.3) 0.34†

Occupation‡ <0.0001
Office workers 48,128 50.6 102,559 53.9
Manual workers 38,664 40.6 70,225 36.9
Others 8358 8.78 17,515 9.20

Monthly income, TWD <0.0001
<15,000 23,144 24.3 50,298 26.4
15,000–25,000 53,512 56.2 101,041 53.1
>25,000 18,494 19.4 38,960 20.5

Comorbidity
Diabetes 10,917 11.5 17,010 8.94 <0.0001
Hypertension 25,175 26.5 39,439 20.7 <0.0001
Hyperlipidemia 17,288 18.2 22,261 11.7 <0.0001
Heart failure 2575 2.71 4172 2.19 <0.0001
Stroke 9696 10.2 13,801 7.25 <0.0001
Depression 4066 4.27 4273 2.25 <0.0001
Anxietyx 9397 9.88 8731 4.59 <0.0001
Irritable bowel syndrome 8399 8.83 9455 4.97 <0.0001
Headache 4912 5.16 3651 1.92 <0.0001
Sleep disorder 18,795 19.8 18,077 9.50 <0.0001
Liver cirrhosis 19,849 20.9 24,513 12.9 <0.0001

Medicine
NSAIDs 42,989 45.2 44,198 23.2 <0.0001

Follow-up, y (SD) 8.76 (2.08) 8.46 (2.37)

NSAIDs=nonsteroidal anti-inflammatory drugs, SD= standard deviation, TWD=Taiwanese dollars.
∗
Analyzed by a chi-square test, unless otherwise noted.

† Analyzed by Student’s t-test.
‡ Office workers: civil services; institutional workers: enterprise, business, and industrial administration personnel. Manual workers: farmers, fishermen, vendors, and industrial laborers. Others: retired,
unemployed, and low-income individuals.
x Anxiety also includes trauma- and stressor-related disorders.

Figure 2. The cumulative incidence of a suicide event in fibromyalgia patients
and nonfibromyalgia subjects.
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After 2�2 stratifying the data for fibromyalgia patients and
nonfibromyalgia subjects and using subjects with neither fibromy-
algia nor comorbidity as the reference, we found the risk of a
suicide event in patients with primary fibromyalgia was similar to
that of patients with other chronic diseases, such as diabetes,
hypertension, irritable bowel syndrome, and liver cirrhosis (Fig. 4A
and Supplementary Table 3, http://links.lww.com/MD/B368). In
contrast, for comorbidities of congestive heart failure, cerebrovas-
cular disease, depression, anxiety, headache, or sleep disorder, the
suicide risk after adjusting for age and sex in fibromyalgia patients
without the comorbiditywas significantly lower than the respective
risk in nonfibromyalgia patients with the comorbidity (Fig. 4B and
Supplementary Table 3, http://links.lww.com/MD/B368). As
expected, the risk of a suicide event was increased in fibromyalgia
patients in combinationwith an individual comorbidity, except for
hyperlipidemia (Fig. 4A, 4B and Supplementary Table 3, http://
links.lww.com/MD/B368), which may be ascribed mainly to the
addition of biopsychosocial risk from the comorbidity.[24,25]

4. Discussion

The present study showed an independent but mild to moderate
risk of a suicide event in fibromyalgia patients after adjusting for
age, sex, occupation status, monthly income, NSAID use, and

http://links.lww.com/MD/B368
http://links.lww.com/MD/B368
http://links.lww.com/MD/B368
http://links.lww.com/MD/B368
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Table 2

Comparison of the crude and adjusted hazard ratios of a suicide event between fibromyalgia and the 1-to-2 matched reference cohorts
with stratification by sex, age, and comorbidity.

Fibromyalgia Compared with reference cohort

Yes No

Characteristic Events PY Rate# Events PY Rate# Crude HR (95% CI) aHR† (95% CI)

All 347 833,497 4.16 424 1, 609,966 2.63 1.58 (1.38–1.83)
∗∗∗

1.38 (1.19–1.60)
∗∗∗

Sex
Female 221 493,793 4.48 253 957,049 2.64 1.70 (1.42–2.03)

∗∗∗
1.42 (1.17–1.71)

∗∗∗

Male 126 339,704 3.71 171 652,917 2.62 1.42 (1.13–1.79)
∗∗∗

1.31 (1.03–1.67)
∗

Age, y
<35 123 234,557 5.24 137 456,308 3.00 1.75 (1.37–2.23)

∗∗∗
1.54 (1.19–2.00)

∗∗∗

35–65 155 480,374 3.23 195 937,814 2.08 1.55 (1.26–1.92)
∗∗∗

1.37 (1.10–1.72)
∗∗

>65 69 118,566 5.82 92 215,845 4.26 1.37 (1.00–1.87)
∗

1.15 (0.83–1.58)
Occupation‡

Office workers 161 423,838 3.80 169 877,279 1.93 1.98 (1.59–2.45)
∗∗∗

1.75 (1.39–2.20)
∗∗∗

Manual workers 153 338,753 4.52 192 591,470 3.25 1.39 (1.13–1.72)
∗∗

1.20 (0.96–1.50)
Others 33 70,903 4.65 63 141,217 4.46 1.05 (0.69–1.59) 1.04 (0.66–1.62)

Monthly income, TWD#

<15,000 97 195,805 4.95 129 408,960 3.15 1.57 (1.21–2.05)
∗∗∗

1.42 (1.08–1.88)
∗∗

15,000–25,000 210 471,959 4.45 267 859,399 3.11 1.44 (1.20–1.72)
∗∗∗

1.27 (1.05–1.54)
∗∗

>25,000 40 165,729 2.41 28 341,608 0.82 2.94 (1.81–4.76)
∗∗∗

2.17 (1.29–3.63)
∗∗

Comorbidity
No 89 370,253 2.40 183 1,000,395 1.83 1.32 (1.02–1.70)

∗
1.50 (1.15–1.95)

∗∗

Yes 258 463,241 5.57 241 609,571 3.95 1.42 (1.19–1.69)
∗∗∗

1.52 (1.27–1.81)
∗∗∗

NSAIDs
No 236 437,668 5.39 363 1,207,521 3.01 1.79 (1.52–2.11)

∗∗∗
1.33 (1.12–1.58)

∗∗∗

Yes 111 395,826 2.80 61 402,445 1.52 1.84 (1.35–2.52)
∗∗∗

1.56 (1.13–2.15)
∗∗∗

aHR= adjusted hazard ratio, CI= confidence interval, HR=hazard ratio, NSAIDs=nonsteroidal anti-inflammatory drugs, PY=person-year, TWD=Taiwanese dollars.
† The aHR consisted of a multivariate analysis including age, sex, occupation, monthly income, comorbidities, and NSAID use.
‡ Office workers: civil services; institutional workers: enterprise, business, and industrial administration personnel. Manual workers: farmers, fishermen, vendors, and industrial laborers. Others: retired,
unemployed, and low-income individuals.
# Rate, incidence rate (per 10,000 PY).
∗
P<0.05.

∗∗
P<0.01.

∗∗∗
P<0.001.
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comorbidities. The level of risk for patients with primary
fibromyalgia was similar to that of patients with other chronic
diseases,[24] and the risk was lower than that for diseases such
as congestive heart failure,[25] cerebrovascular disease,[26] and
Figure 3. The adjusted hazard ratio (HR) for suicide in fibromyalgia patients
compared with the nonfibromyalgia cohort as stratified by comorbidity.
Fibromyalgia patients without comorbidity and the reference cohort without
comorbidity are compared on the left side, and fibromyalgia patients with a
specific comorbidity and the reference cohort with that same comorbidity on
the right side. The HR derived by multivariate analysis included age, sex,
occupation, monthly income, and NSAID use in addition to the individual
comorbidities shown (95% CI=95% confidence interval, HR=hazard ratio,
IBS= irritable bowel syndrome).
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headache. Furthermore, this risk was much lower than those
associated with mental disorders.[27] This finding, obtained using
data from the general population of individuals with fibromyal-
gia, is in contrast to a previous observational study in the referral
center that found a 10-fold increased frequency of a suicide event
among female fibromyalgia patients.[14] Because fibromyalgia
patients frequently have associated comorbidities, the risk of a
suicide event in patients with concomitant fibromyalgia is of
particular concern and should be considered by health care
providers.[14–16]

Fibromyalgia patients have a higher prevalence of major
depression and panic disorder; further, anxiety significantly
predicts physical dysfunction.[28] Anxiety and depression may
adversely affect patients’ perception of disease severity and
reduce pain tolerance.[28] Furthermore, fibromyalgia patients
who seek health care may be more psychiatrically distressed than
those who do not.[28] A blunted stress response in fibromyalgia
patients with low levels of cortisol in urine after 24hours and
decreased production of cortisol in response to corticotropin-
releasing hormone may explain the onset of psychiatric disorders
among patients with a debilitating chronic illness.[29] As shown in
post-stroke depression, a depressive state that is due to the
presence of other diseases may induce suicidal behavior.[26]

Fibromyalgia patients with either depression or anxiety had a
significant risk of a suicide event after a multivariate analysis,
which is compatible with a previous report that examined
suicidal behavior among fibromyalgia patients with mood
disorders.[10] An mRNA microarray study in individuals with

http://www.md-journal.com


Figure 4. Cox proportional hazard regression analysis for the risk of suicide associated with fibromyalgia with (A) an additional effect of comorbidities including
diabetes, hypertension, hyperlipidemia, IBS, and liver cirrhosis and (B) an additional effect of comorbidities including congestive heart failure, cerebrovascular
disease (stroke), depression, anxiety, headache, and sleep disorder. In each analysis, subjects with neither fibromyalgia nor respective comorbidity were used as
references. The HR derived by the model is adjusted for age and sex. (95% CI=95% confidence interval, HR=hazard ratio, IBS= irritable bowel syndrome)

Lan et al. Medicine (2016) 95:44 Medicine
major depressive disorder revealed dysregulation of genes
involved in glutamatergic and GABAergic signaling in the
cortical and subcortical region,[30] and this alteration in
glutamatergic and GABAergic systems may also be found in
fibromyalgia patients.[31] Decreased serotonergic neurotransmis-
sion in individuals with fibromyalgia [32] may precipitate a
depressive state.[33] These potential mechanisms that increase the
risk of suicidal behavior may also explain the increased risk we
observed in patients with fibromyalgia.
Stressful circumstances can be perceived as overwhelming

triggers for either disease or challenges that can be managed
positively without major risk.[34] Environmental stressors, such
6

as inequality of socioeconomic status, may affect both psychiatric
disorders and fibromyalgia patients.[34,35] Antonovsky’s saluto-
genic concept of sense of coherence (SOC) was included in the
Ottawa Charter of 1986 that not only addressed developing
health-care programs but also emphasized promoting health in
order to prevent illnesses and negative effects or stress.[34,36,37]

Individuals with a strong SOC—including meaningfulness,
comprehensibility, andmanageability—aremore likely to control
and cope with problems,[34] and low levels of fatigue, loneliness,
and anxiety.[36] On the other hand, patients with lower SOC are
more likely to have musculoskeletal symptoms, such as pain;
however, low SOC can be improved through coping-skills
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training and stress management. Fibromyalgia patients
reported lower levels of pain and thermal pain sensitivity in
the presence of a significant other, compared to when they were
alone.[38] Social support that includes supportive, solution-
oriented friends, family, and other social networks may help
patients cope with chronic stress.
A higher incidence rate of a suicide event in fibromyalgia

patients of <35 years of age (5.24 per 104 person-years) than in
the reference subjects (3.00 per 104 person-years) was noted.
According to most studies, suicide is the second most common
cause of death for young people after accidents.[39] SOC was
significantly lower in the youngest age group and increased with
age.[35] Higher levels of relative deprivation and lower social
cohesion may affect mortality trends among young adults.[40]

Comorbidities of impulsivity and anxiety that are due to stress or
trauma in young people may correlate with an increased
frequency of suicidal behavior.[41] Suicide attempts occur more
commonly among young women, whereas completed suicide
occurs more frequently in middle-aged men.[42,43] Our study
confirmed that for individuals aged �65 years, an independent
risk of suicide in fibromyalgia patients was noted relative to the
matched reference cohort.[44] The psychological effects of relative
deprivation are not only confined to health care but are also
associated with suicide death, acquired immunodeficiency
syndrome (AIDS), violence, and cirrhosis of liver.[40] Our finding
is relevant to the care of young fibromyalgia patients.
Chronic stress has a strong correlation to socioeconomic

differences, due to the increased burden of relative depriva-
tion.[40] An association between wealth and mortality was
indicated by a prospective cohort study: a higher risk of mortality
was found in the intermediate and lower wealth tertiles,
compared to those in the highest wealth tertile.[45] This study
further showed a significant risk of a suicide event in fibromyalgia
patients who were office workers and a relatively higher risk was
noted in those with a monthly income of >TWD 25,000,
compared with the respective matched reference cohort. This
phenomenon may be ascribed to a higher prevalence of lifetime
stress and sleep disorders in individuals with a higher
socioeconomic status.[46] Because sedentary occupation leads
to metabolic syndrome and diabetes, either of which can also
result in physiological pain, depression, and suicide,[47,48]

introducing health behaviors to reducing sedentary behavior
was suggested as an effective intervention[49] to manage and cope
with stress.[37]

Several limitations were noted in this study. First, fibromyalgia
patients may have been misclassified in the LHID population
because patients in the case cohort with a clinical diagnosis of
fibromyalgia as defined by their physicians did not necessarily
meet the classification criteria of the American College of
Rheumatology.[50,51] However, the larger proportion of female
and middle-aged fibromyalgia patients in this study was
consistent with previous reports. Moreover, the current study
demonstrated a higher standardized prevalence rate (5.84%) and
a greater male-to-female ratio in Taiwanese fibromyalgia patients
relative to earlier studies.[1–3] This result was similar to that from
reports in the United States (6.4%),[8] Germany (5.4%),[7] and
Nantou County, Taiwan (6.7%),[52] which used the modified
2010 classification criteria of the American College of Rheuma-
tology to survey the general population. The new criteria,
including the widespread pain index and self-reported specific
symptoms, may facilitate epidemiological investigations and
should help to identify more male and younger patients.[53]

Therefore, although the case cohort with a clinical diagnosis of
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fibromyalgia did not necessarily meet the classification criteria of
the American College of Rheumatology, either the 1990 or 2010
version,[50,51] we think the conclusions from this study can be
applied to current medical practice given this limitation.
The burden of obesity[54] and benefits of physical activity for

patients with rheumatic diseases[55] are well known. Previous
reports indicated that overweight or obese women have an
increased risk of fibromyalgia, and this was markedly higher for
women who were inactive or engaged in less exercise.[56,57]

Physical activity is promoted for fibromyalgia patients for stress
management,[49] and resilience treatment is recommended to
improve SOC.[58,59] However, we were unable to replicate these
results because information about the body mass index and
physical activity is not provided in the LHID. In addition, the
LHID does not provide individual parameters for specific
symptoms. Therefore, we could not correlate the degree of pain
or other covariates with the risk of a suicide event. As a related
limitation, the ICD-9-CME-codes 950–959 for a suicide event do
not correspond to different methods of suicide or self-injury but
instead collectively include suicidal behaviors to completed
suicide as well as a suicide attempt or nonsuicidal self-inflicted
injury, regardless of whether the event resulted in the death of the
patient and also regardless of whether the self-injury was driven
by suicide ideation.[60,61] Future studies are expected to
differentiate between the risk of suicidal behavior and the risk
of nonsuicidal self-injury in fibromyalgia patients.
Although the fibromyalgia patients in this study had a higher

prevalence of comorbidities than the reference cohort, this
association can be attributed to the healthcare-seeking behavior
in patients with fibromyalgia. However, we found the risk of a
suicide event persisted in patients with primary fibromyalgia
relative to subjects with neither fibromyalgia nor comorbidity
after adjusting for age and sex in each 2�2 stratification analysis
with respect to different comorbidities in both fibromyalgia and
nonfibromyalgia cohorts; and the risk in fibromyalgia patients
with the concomitant comorbidity was markedly enhanced
relative to those with primary fibromyalgia. Though one can
argue about other residual confounding factors, these con-
founders are most likely to exist as nondifferential bias with
access to such extensive national insurance data and a large
sample size. The contention that fibromyalgia is an independent
risk factor for suicidal behavior may be strengthened by the
evidence described above and should raise concerns among
healthcare providers for patients with concomitant comorbidity.
The strengths of this study warrant mention. First, the study

data source, Taiwan’s NHIRD, enrolls over 22 million citizens,
and employees in a national insurance program. The reliability of
diagnoses based on insurance claims is strengthened by the
stringent NHI surveillance program, which rigorously monitors
and audits insurance reimbursement claims to prevent healthcare
fraud. Second, the characteristics of our fibromyalgia patients
were consistent with previous reports of female predominance
and a majority of middle-aged individuals (35–65 years), that is,
in the peri-menopausal period.[1,3,7,8,50] The large sample created
adequate study power for subgroup analysis to ascertain the
impact of fibromyalgia on the risk of a suicide event. Third, the
long patient observation period raised the potential to accurately
assess the risk of a suicide event in fibromyalgia patients.
In conclusion, our study confirms that fibromyalgia, a chronic

pain disorder, increases the risk of suicidal behavior,[62] whereas
the risk in patients with primary fibromyalgia is similar to that in
patients with other chronic diseases. Fibromyalgia patients with
concomitant comorbidity of heart failure, stroke, anxiety,
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headache, sleep disorder, or depression are associated with a
markedly enhanced risk of a suicide event. Even in the absence of a
clinical psychiatric disorder, interventions with psychopharmaco-
logic treatment, cognitive-behavior therapy, and aerobic exercise
have shown positive effects on fibromyalgia patients’ psychiatric
symptoms.[28] Health promotion policies should go beyond health
care and strive to eliminate disease risk, which is the objective that
the Ottawa Charter 1986 has adopted for the development of
health promotion and the maintenance of life.[36,64] It is, thus, of
paramount importance to identify fibromyalgia patients with a
high suicide risk and provide themwith social support andmedical
treatment to prevent suicidal behavior.
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