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Objective: This study aimed to determine whether comorbid
insomnia is associated with increased use of fibromyalgia-related
medications and health resources in fibromyalgia (FM) patients.

Materials and Methods: We analyzed data retrieved from the
Longitudinal Health Insurance Database 2010, which contains
claims data of 1 million beneficiaries randomly selected from Tai-
wan’s National Health Insurance program. Patients treated for FM
(n= 17,920) on 2 separate visits between 2000 and 2001 were
selected and subsequently divided into 2 groups: patients with and
without comorbid insomnia (n= 5466 and 12,454, respectively).
Insomnia was identified through diagnosis on 2 separate visits after
the index FM date. FM-related pharmacotherapies and ambulatory
care visits were tracked from the index date to the end of 2013.

Results: Insomnia was associated with increased likelihood of future
use of antidepressants (adjusted odds ratio [OR]= 3.84, P< 0.001),
gabapentin (adjusted OR= 1.67, P< 0.001), pregabalin (adjusted
OR= 1.79, P= 0.046), muscle relaxants (adjusted OR= 3.05,

P< 0.001), and opioids and tramadol (adjusted OR= 1.59,
P< 0.001) among FM patients compared with FM patients without
insomnia. In addition, a diagnosis of insomnia was associated with
an increased frequency of visits to ambulatory care services for both
FM (β= 1.79; 95% confidence interval, 1.57-2.02; P< 0.001) and
other conditions (β= 108.51; 95% confidence interval, 103.14-113.89;
P< 0.001).

Discussion: This study demonstrates the substantial burden of
comorbid insomnia in patients with FM.
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F ibromyalgia (FM) is a complicated chronic pain syndrome
that affects between 1.2% and 5.4% of the general

population.1,2 The primary complaint of patients with FM is
chronic widespread pain, which is often accompanied by other
symptoms such as sleep disturbances, cognitive dysfunction,
fatigue, and negative mood.2,3 Results of previous studies have
shown that FM-related pain is associated with a substantial
socioeconomic burden including greater health care costs and
productivity loss from work.4 The usage rates of pain-related
prescription medications5 and visits to physician6 in patients with
FM were twice as many as those patients without any health
care encounter for FM. Sleep symptoms are one of the most
frequently subjective problems of FM patients. Most patients
with FM report their sleep as poor or nonrestorative7 and feel
unrefreshed upon awakening8 compared with healthy controls.
Objective sleep quality as measured by polysomnography also
supported that FM patients experienced shorter sleep duration,
more time in light sleep, lower sleep efficiency, and longer
duration of wakefulness during sleep than healthy individuals.9

Complex and multidimensional pathophysiological mechanisms
underlie the effects of poor sleep on FM symptom severity
(ie, myalgia, tenderness, and fatigue).10,11 Patients with FM with
poor sleep quality were reported to show a higher degree of pain,
poorer psychological status, more impaired body functions, and
poorer quality of life than those with good sleep quality.7 A dose-
dependent association between poor sleep and FM symptom
severity has been found in an epidemiological study.12 Specifi-
cally, a reciprocal relationship is observed between sleep dis-
turbance and pain.13 The hypothalamus-pituitary-adrenal-cortex
axis dysregulation14 and central sensitization15 associated
with FM may lead to increased pain sensitivity. Improved
sleep quality can reduce pain in patients with FM revealed
from results of clinical trials of pharmacotherapy.3,16,17

Despite that the linkage between pain and sleep alterations
has been supported, however, scarce data are available on
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the extent to which disturbed sleep affects prescribed
medications and health care resource utilization in the FM
population.

Given that an increased use of medications and
ambulatory care services might reflect increased burden of
illness such as increased symptom severity and poor health
status, we performed a population-based cohort study to test
the following hypotheses: (1) patients with FM with
comorbid insomnia are associated with an increased like-
lihood of being prescribed medications commonly used to
treat FM than those without comorbid insomnia; and (2)
patients with FM with comorbid insomnia are associated
with an increased use of ambulatory care services for
treating FM or other conditions during follow-up than those
without comorbid insomnia.

MATERIALS AND METHODS

Data Source
We analyzed data retrieved from the Longitudinal

Health Insurance Database 2010 (LHID2010) released by
Taiwan’s National Health Research Institutes (NHRI). The
LHID2010 includes medical claims data and registration
files of 1 million enrollees randomly selected from the 2010
Registry for Beneficiaries (n= 27.38 million) of the National
Health Insurance (NHI) program. The NHI program, Tai-
wan’s single-payer universal health care system initiated in
1995 provides comprehensive coverage with low copay-
ments and minimal restrictions on access to medical care,
covering outpatient visits, inpatient care, prescription drugs,
dialysis treatments, traditional Chinese medicine, and dental
care. Currently, more than 99% of the Taiwanese pop-
ulation is covered by the NHI program. All insurance claims
are scrutinized by reimbursement specialists and under strict
audits through peer reviews to ensure accuracy of coding.
The data set was encrypted by the NHRI to protect par-
ticipant confidentiality. This study was exempted from a full
review by the Institutional Review Board of Taipei Medical
University, Taipei, Taiwan (protocol no. N201712080).

Patients
The International Classification of Diseases, Ninth

Revision, Clinical Modification (ICD-9-CM) codes were
used to identify the study cohort. To identify incident FM
cases, patients newly diagnosed with FM on at least 2 sep-
arate occasions between 2000 and 2001 were identified using
a principal diagnosis ICD-9-CM code of FM. Patients who
were diagnosed with FM before 2000 were excluded
(n= 7697). Moreover, patients were excluded if they were
aged above 100 or below 20 years (n= 3362), were diag-
nosed with FM only once (n= 11,697), were diagnosed with
insomnia before the first FM diagnosis (n= 2302), and if
sex-related (n= 4) or insurance premium-related (n= 255)
data were missing. The first FM diagnosis was considered
the index date.

Insomnia after the index FM date was identified using a
primary or secondary diagnosis of insomnia using the ICD-
9-CM codes on 2 occasions between January 1, 2000, and
December 31, 2012 were included in this study. Consequently,
patients who were diagnosed with insomnia only once were
excluded from the study (n= 2141). Finally, 17,920 patients
with FM were included for analyses and divided into 2
groups: patients with and without comorbid insomnia
(n= 5466 and 12,454, respectively).

Confounders
Potential confounders considered in the statistical

analyses were age, sex, and personal income; insurance
premium was used as a proxy for personal income.
Comorbidities including conditions listed among the 17
diseases defining the Charlson Comorbidity Index (CCI)18

as well as depression and anxiety that were registered within
1 year before or on the index date were identified, and the
CCI was calculated based on the 17 disease codes. Depres-
sion, anxiety, CCI, and hypnotics use were also considered
as confounders in subsequent data analyses (the diagnostic
codes were summarized in Appendix 1, Supplemental Dig-
ital Content 1, http://links.lww.com/CJP/A585).

Endpoints
FM-related medications such as antidepressants (tri-

cyclic antidepressants [TCAs], selective serotonin reuptake
inhibitors [SSRIs], and serotonin and norepinephrine reup-
take inhibitors [SNRIs]), antiepileptic drugs (gabapentin
and pregabalin), muscle relaxants, and opioids and trama-
dol were selected according to previous studies (the ana-
tomic therapeutic chemical codes were summarized in
Appendix 2, Supplemental digital Content 2, http://links.
lww.com/CJP/A586).10,19 Moreover, the use of afore-
mentioned were tracked from the index date to the end of
2013 so that individuals who had insomnia diagnosis
between January 1, 2012 and December 31 could be fol-
lowed for at least 1 year. The use of ambulatory care serv-
ices for treating FM and other conditions was also tracked
from the index date to the end of 2013.

Statistical Analyses
The odds ratio (OR) with associated confidence intervals

(CIs) for insomnia status compared with noninsomnia status
regarding prescriptions for antidepressants, gabapentin, pre-
gabalin, muscle relaxants, and opioids were determined using
multivariable logistic regression after adjustment for con-
founders and for the propensity score.20 The association
between insomnia and ambulatory care visits tracked from the
index date to 2013 was examined using multivariate general-
ized linear models after adjustment for the propensity score.
The propensity score, which is the probability of group
assignment conditional on, observed baseline covariates (ie,
age, sex, insurance premium, depression, anxiety, the CCI,
and hypnotics use) was calculated and adjusted in the stat-
istical models to control for possible baseline imbalances
between comparison groups.

We further stratified our analyses according to age
group (≥ 50 vs.< 50), sex (men vs. women), level of insur-
ance premium (≥ 20,000 vs.< 20,000 NTD), presence of
depression (yes vs. no), presence of anxiety (yes vs. no), CCI
score (≥ 1 vs. 0), and presence of hypnotics use (yes vs. no).

RESULTS
Table 1 shows the distribution of sample characteristics

according to the insomnia status. The 2 groups significantly
differed in all the analyzed confounders and usage rates of
medications (all P< 0.001). Ambulatory visits and costs per
person-year for investigating or treating FM and for other
conditions were both higher in patients with FM with
comorbid insomnia than those without insomnia. It is note-
worthy that most of the ambulatory visits were for treating
conditions other than FM in both groups (Table 1). Among
the visits for nonFM conditions, only a small portion was for
treating insomnia in the group with comorbid insomnia.
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Appendix 3 (Supplemental Digital Content 3, http://links.lww.
com/CJP/A587) shows the ambulatory visits and associated
costs for insomnia.

The results of the association between insomnia status
and FM-related medications are presented in Figure 1.
Patients with FM with comorbid insomnia were associated
with increased likelihood of being prescribed anti-
depressants (adjusted OR= 3.84, P< 0.001), gabapentin
(adjusted OR= 1.67, P< 0.001), pregabalin (adjusted
OR= 1.79, P= 0.043), muscle relaxants (adjusted OR=
3.05, P< 0.001), and opioids and tramadol (adjusted
OR= 1.59, P< 0.001) during the follow-up period after
adjustment for age, sex, depression, anxiety, hypnotics use,
insurance premium, and the CCI compared with FM
patients without insomnia. Specifically, patients with FM
with comorbid insomnia were associated with increased
likelihood of being prescribed TCAs (adjusted OR= 2.37,
P< 0.001), SSRIs (adjusted OR= 4.30, P< 0.001), SNRIs
(adjusted OR= 5.40, P< 0.001) after adjustment for con-
founders compared with FM patients without insomnia. We
further stratified our analyses according to age group, sex,
presence of depression, presence of anxiety, presence of
hypnotics use, level of insurance premium, and the CCI
score. The stratified analyses for the associations between
insomnia and use of medications (Appendix 4, Supple-
mental Digital Content 4, http://links.lww.com/CJP/A588)
were in general in line with the results from unstratified
analyses. However, insomnia status was associated with an
increased likelihood of pregabalin prescriptions for women
(adjusted OR= 2.34; 95% CI, 1.15-4.74; P= 0.019), but not
for men (P= 0.980) after adjustment of confounders. It is
also noted that the estimates for the association between
insomnia and use of medications became less precise or even
nonsignificant in the subgroups of FM patients with
depression or anxiety but remain statistically significant in
patients without depression or anxiety.

After adjustment of the propensity score, patients with
FM with comorbid insomnia were associated with increased
likelihood of uses of antidepressants (adjusted OR= 3.80,
P< 0.001), TCAs (adjusted OR= 2.35, P< 0.001), SSRIs
(adjusted OR= 4.20, P< 0.001), SNRIs (adjusted OR= 5.30,
P< 0.001), gabapentin (adjusted OR= 1.68, P< 0.001),
pregabalin (adjusted OR= 1.81, P= 0.046), muscle relax-
ants (adjusted OR= 3.04, P< 0.001), and opioids and
tramadol (adjusted OR=1.58, P<0.001), during the follow-up
period.

TABLE 1. Distribution of Sample Characteristics According to
Insomnia in Patients With Fibromyalgia

Insomnia, n (%)

Yes (N= 5466) No (N= 12,454) P*

Age < 0.001
20-29 562 (10.3) 2499 (20.1)
30-39 1027 (18.8) 3011 (24.2)
40-49 1501 (27.5) 3312 (26.6)
50-59 1093 (20) 1888 (15.2)
60-69 803 (14.7) 1100 (8.8)
70-99 480 (8.8) 644 (5.2)

Sex < 0.001
Male 1707 (31.2) 5700 (45.8)
Female 3759 (68.8) 6754 (54.2)

Depression < 0.001
Yes 81 (1.5) 59 (0.5)
No 5385 (98.5) 12,395 (99.5)

Anxiety < 0.001
Yes 458 (8.4) 456 (3.7)
No 5008 (91.6) 11,998 (96.3)

Insurance premium < 0.001
< 20,000 2071 (37.9) 4104 (33)
20,000-39,999 2314 (42.3) 5213 (41.9)
≥ 40,000 1081 (19.8) 3137 (25.2)

CCI, mean (SD) 0.57 (0.87) 0.37 (0.7) < 0.001
0 3351 (61.3) 9083 (72.9)
1 1374 (25.1) 2445 (19.6)
2 533 (9.8) 689 (5.5)
≥ 3 208 (3.8) 237 (1.9)

Hypnotics use < 0.001
Yes 741 (13.6) 437 (3.5)
No 4725 (86.4) 12,017 (96.5)

Antidepressant use < 0.001
Yes 3341 (61.1) 3140 (25.2)
No 2125 (38.9) 9314 (74.8)

TCA use < 0.001
Yes 2046 (37.4) 2084 (16.7)
No 3420 (62.6) 10,370 (83.3)

SSRI use < 0.001
Yes 1473 (26.9) 861 (6.9)
No 3993 (73.1) 11,593 (93.1)

SNRI use < 0.001
Yes 1947 (35.6) 1024 (8.2)
No 3519 (64.4) 11,430 (91.8)

Gabapentin use < 0.001
Yes 359 (6.6) 399 (3.2)
No 5107 (93.4) 12,055 (96.8)

Pregabalin use 0.002
Yes 26 (0.5) 25 (0.2)
No 5440 (99.5) 12,429 (99.8)

Muscle relaxant use < 0.001
Yes 5376 (98.4) 11,674 (93.7)
No 90 (1.6) 780 (6.3)

Opioids and tramadol
use

< 0.001

Yes 3008 (55) 4874 (39.1)
No 2458 (45) 7580 (60.9)

Duration of follow-
up, mean (SD)

13.02 (0.72) 12.96 (0.69) < 0.001

Person-years of
follow-up

71,187.44 161,416.60 —

Ambulatory visits
for fibromyalgia/
year-year

0.63 0.45 —

Ambulatory visits for
other conditions/
person-year

28.35 17.19 —

(Continued )

TABLE 1. (continued)

Insomnia, n (%)

Yes (N= 5466) No (N= 12,454) P*

Ambulatory costs for
fibromyalgia/
person-year†

360.9 270.77 —

Ambulatory costs for
other conditions/
person-year†

28,872.11 16,580.68 —

*Determined using χ2 and Mann-Whitney U tests.
†Costs in NTD.
CCI indicates Charlson Comorbidity Index; SNRIs, serotonin and

norepinephrine reuptake inhibitors; SSRIs, selective serotonin reuptake
inhibitors; TCAs, tricyclic antidepressants.
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Furthermore, a diagnosis of insomnia in patients with
FM was associated with a higher number of ambulatory
care visits (β= 1.68; 95% CI, 1.47-1.90; P< 0.001) and a
higher cost of ambulatory visits (β= 843.68; 95% CI, 711.51-
975.85; P< 0.001) for treating FM as well as a higher
number of ambulatory visits (β= 107.22; 95% CI, 102.02-
112.42; P< 0.001) and a higher cost (β= 99,320.56; 95% CI,
92,771.61-105,869.52; P< 0.001) for other conditions during
the follow-up period after adjustment for age, sex, insurance
premium, depression, anxiety, the CCI, and hypnotics use,
as determined using generalized linear models. Similarly,
patients with FM with comorbid insomnia were associated
with a higher number of ambulatory care visits for treating
FM (β= 1.79; 95% CI, 1.57-2.02; P< 0.001) and other
conditions (β= 108.51; 95% CI, 103.14-113.89; P< 0.001)
during the follow-up period after adjustment for the propensity
score compared with FM patients without insomnia.

DISCUSSION
Scarce data are available on the burden of illness in

patients with FM with comorbid insomnia. This study is the
first to reveal that among a cohort of patients with FM, a
diagnosis of insomnia was associated with an increased like-
lihood of the subsequent use of FM-related medications
including antidepressants, anticonvulsants, muscle relaxants,
opioids and tramadol. In particular, patients with FM with
comorbid insomnia had 3 times the odds of being prescribed
antidepressants compared with those without comorbid
insomnia. Moreover, patients with FM with comorbid insom-
nia are not only associated with an increased future use and
associated costs of ambulatory care services and for inves-
tigating or treating FM, but also subsequently used more
ambulatory care services for treating other conditions. The
significant associations between insomnia and increased uses of
FM-related medications and frequency of visits to ambulatory
care services in FM patients was found across different age
groups, sex, levels of income, and levels of comorbidity burden.

Managing patients with FM remains challenging and
often requires both pharmacological and nonpharmacological
treatment. Basically a symptom-based pharmacological
approach is adopted by most published guidelines. However,
none of the available medications are effective against the
whole spectrum of FM symptoms. Pregabalin, TCAs, SNRIs,
muscle relaxants (ie, cyclobenzaprine) are the recommended
choice of drugs for FM; other drugs with at least 1 positive
clinical trial include some SSRIs, gabapentin, and tramadol,
etc.21 It is noteworthy that the most frequent choice of drug
for our FM cohort was a muscle relaxant followed by tra-
madol, SNRIs, and TCAs which in general conform to the
pharmacotherapy guideline. Although aforementioned medi-
cations are used to reduce pain and sleep problems associated
with FM, our results reveal that a diagnosis of insomnia
was associated with more prescription medications and
ambulatory care services even after controlling for hypnotics
use. Moreover, female predominance in FM has been
reported.22,23 Women are reported to use more health
resources than men.24 We observed that the effects of
insomnia on medical expenditures of patients with FM extend
beyond the sex differences in health resource. This proof-of-
concept study provided strong evidence to substantiate the
impact of poor sleep on symptom burden in patients with FM.
Disturbed sleep has been supported as a pathogenic stimulus
of FM symptoms.11 Previous clinical trials have reported that
the severity of pain of FM patients was reduced after their
sleep problems were effectively improved.25,26 Thus, the
effective management of sleep disturbances may be a critical
option for managing patients with FM. Nonpharmacological
treatments of insomnia such as cognitive-behavioral therapy
have been shown to improve sleep quality in long-term painful
health conditions.27 The illness burden of FM (ie, medications
and health care utilization) may be decreased if insomnia
can be effectively managed. Nonpharmacological sleep inter-
ventions should be integrated into the treatment regime of
patients with FM to optimize the treatment outcomes of the
disease.

FIGURE 1. The association between insomnia status and fibromyalgia-related medications. The odds ratio and 95% confidence interval
determined using multivariable logistic regression adjusting for age, sex, depression, anxiety, hypnotic use, insurance premium, and the
Charlson Comorbidity Index.
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We found in the current study that patients with FM
with comorbid insomnia were more likely to be prescribed
with antidepressants than those without comorbid insomnia
even in the subgroup without depression. Compared with
patients with FM without comorbid insomnia, those with
comorbid insomnia had 4 times the odds of being prescribed
either SSRI or SNRI after controlling for hypnotics use. We
also found that comorbid insomnia increased the use of
muscle relaxants and opioids in FM patients receiving
hypnotics. Interestingly enough, in this study only 13.6% of
FM patients with insomnia were being treated with a hyp-
notic, whereas 60% of them were being treated with an
antidepressant, suggesting that physicians in Taiwan view
poor sleep as a symptom of FM and prescribed medications
according to the recommended pharmacotherapy for FM.
Antidepressants have been widely used in treating sleep
problems in patients with primary insomnia, chronic pain,
depressive disorder, or other health problems.28 However, a
meta-analysis study revealed inconclusive results regarding
the effect of antidepressants on poor sleep in patients with
FM.29 Moreover, a sizable number of patients discontinued
treatment because of intolerable adverse effects of anti-
depressants or did not experience meaningful symptom
reliefs.29 The observed increases in health resource uti-
lization may suggest that insomnia was ineffectively
treated in this population despite the fact that antidepressants
were often prescribed to patients with FM with comorbid
insomnia.

It is also important to note that only about 30% of
patients with FM initiated a treatment with a prescription
medication listed in the ACR guidelines, and many patients
received less than the recommended dose revealed from a
recent large-scale study.30 Discontinuation, switching, and
addition of new pain medications were common in patients
with FM within 1 year after first diagnosis.30 Compared with
placebo treatments, licensed doses of ACR guidelines medi-
cations significantly produced greater improvements in sleep
and greater number of responders (ie, ≥30% reduction in
pain).31 The increased use of antidepressants in patients with
comorbid insomnia in our study may reflect the insufficient
exposure of medications or repeatedly changed medication
profiles in this population.

Results of our study showed that the association between
insomnia and use of medications was presented in the sub-
groups of FM patients without depression or anxiety but not
in patients with depression or anxiety. Depression generally
worsens somatic symptoms accompanied with FM including
chronic pain or muscle tense.3 Thus, a diagnosis of insomnia
may not be the key determinant of prescribing anti-
convulsants, opioids and tramadol, and muscle relaxants in
the subgroups of FM patients with depression. In contrast, we
found that comorbid insomnia was associated with increased
use of aforementioned medications in the subgroups of
FM patients without depression, indicating that comorbid
insomnia did have an impact on the manifestation of pain or
muscle tense in patients with FM even without the presence of
depression. Similarly, comorbid insomnia was associated with
increased use of anticonvulsants, opioids and tramadol, and
muscle relaxants in the subgroups of FM patients without
anxiety. Of note, muscle tense is one of the core symptoms of
anxiety. The comorbid insomnia may increase the severity of
muscle tense related to both of FM and anxiety. Thus,
comorbid insomnia may consequently increase the likelihood
of prescription of muscle relaxants in the subgroups of FM
patients with anxiety.

Numerous limitations must be considered when inter-
preting the present findings. First, FM and insomnia were
diagnosed using claims data reported by clinics and hospi-
tals. Physicians for many reasons could have overused the
specific codes of FM and insomnia. In our study, only
patients who received a primary diagnosis of FM on 2
separate medical encounters within 1 year were selected as
the study cohort, which considerably reduced inaccurate
patient inclusion in the study cohort. In terms of the expo-
sure of interest, the presence of insomnia was limited to its
primary or secondary diagnosis on 2 medical encounters
after the index date. One may argue that sleep disturbance is
universally seen in this population and the prevalence of
insomnia symptoms may be underestimated. In addition,
given that physicians might miss the diagnosis of insomnia if
it is not a specific target of intervention, the incidence of
insomnia in the FM population was probably under-
estimated in this study. Nonetheless, the rigorous method
for identifying insomnia diagnosis is able to provide more
solid evidence regard to the burden of FM in patients with
sleep alterations. Second, although we only included
patients with FM with newly diagnosed insomnia, we did
not compare the use of prescription medications and
ambulatory care services before and after the insomnia
diagnosis. Therefore, causality cannot be determined. Third,
there might remain residual confounding due to the fact that
certain variables such as educational level, lifestyle factors,
and nutritional factors (eg, vitamins D, B1, and B12), which
were found to be correlated with sleep quality or widespread
pain,10 were unavailable for analyses.

In addition, depression is common comorbidity among
people with FM; however, only 1% of the FM patients had
depressive disorders in the current study, which was lower
than the rates reported by other studies.5,32 The reason why
our finding is inconsistent with others’might be that we used
clinical diagnostic criteria whereas others used ques-
tionnaires such as the Hospital Anxiety and Depression
Score or the Beck Depression Inventory to identify depres-
sion. The observed incidence of depression in our study was
also lower than those reported by other studies in Taiwan,
which the prevalence of depression ranged from 3.35% to
6.0%33–35 in FM patients and ranged from 1.05% to 2.27%
in the general population.36 The reason might be that we did
not include dysthymia (ICD-9-CM 300.4) (Appendix 1,
Supplemental Digital Content 1, http://links.lww.com/CJP/
A585) whereas those studies included dysthymia as a diag-
nostic code to identify depression. Also, about 41% of the
patients included in the study were male. In clinical samples,
there is often a stronger female preponderance.22,23 How-
ever, our finding is consistent with other studies in Taiwan,
which reported that over 40% of the FM patients were
male.33–35,37

Lastly, as we did not compare the pattern of health
care utilization between patients with FM and the Taiwa-
nese general population, whether the usage rates of medi-
cations and outpatient visits of the FM patients with or
without insomnia were higher than the general population in
Taiwan could not be determined. Nevertheless, the number
of ambulatory visits in our FM cohort (> 28 visits per per-
son-year in the insomnia group and > 17 visits per person-
year in the noninsomnia group) was higher than that of the
general population (average annual visits= 14) reported by
a previous study using the same database.38

Despite these limitations, our study had several strengths.
The primary strength of our study was the use of claims data
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from a single-payer health care system, which enables conducting
a large-scale, nation-wide investigation. A population-based
study by using a claims database for examining the effects of
insomnia on patients with FM not only considerably reduced
selection bias but also enabled tracing the use of prescription
medications commonly prescribed for patients with FM and of
ambulatory care services over a follow-up period of at least
12 years. Furthermore, we employed covariate adjustment using
the propensity score, which controlled for possible imbalances in
the distribution of observed baseline covariates between patients
with insomnia and patients without insomnia.

CONCLUSIONS
In conclusion, patients with FM with comorbid insom-

nia are more likely to receive prescription medications for FM
and use more ambulatory care services than those without
insomnia, demonstrating the significant burden of FM in
patients with comorbid insomnia. Poor sleep may worsen
symptom distress and pain intensity of the FM population,
which may lead to an increase in the economic burden on the
health care system.
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