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Background: Several studies have emerged to understand the relationship between insomnia and mental health issues like depression
and anxiety from a causative perspective. Lebanon is a small country tormented by war, social insecurities and economic challenges,
making it the fertile ground to understand the interaction between these variables in this population, especially with chronic pain. This
study aims to better understand the relationship between insomnia, depression and anxiety in fibromyalgia patients in the Lebanese
context.

Methods: This cross-sectional study was conducted from October to November 2024 and involved participants from all over
Lebanon. The questionnaire included sociodemographic questions and scales including the Widespread pain index (WPI), Symptom
severity scale (SSS), Patient Health Questionnaire (PHQ-4) and Insomnia Severity Index (ISI).

Results: The analysis showed that Insomnia mediated the association between fibromyalgia and depression; higher fibromyalgia was
significantly associated with higher insomnia severity, whereas higher insomnia severity was associated with higher depression. Also,
Insomnia mediated the association between fibromyalgia and anxiety; higher fibromyalgia was significantly associated with higher
insomnia severity, whereas higher insomnia severity was associated with higher anxiety. However, depression and anxiety did not
mediate the association between fibromyalgia and insomnia severity.

Conclusion: This study focused on the mediating role of insomnia between fibromyalgia and development of depression and anxiety
on a sample of 641 Lebanese individual. With the use of specific scales and guidelines of the American College of Rheumatology, we
were able to clearly elucidate the relationship between the selected variables. These findings underscore the importance of addressing
issues such as insomnia in chronic pain as well as the associated comorbidities which have been proven to play an important role in the
course of the disease. Future research should further explore targeted interventions that could enhance overall wellbeing in individuals
with FM, considering the multiple factors influencing one’s condition.
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Background

Fibromyalgia is a common rheumatological disorder that is characterized by widespread pain in the body." The pain
described as musculoskeletal of nature is often accompanied by other symptoms like sleep disturbances, mood
dysregulations, chronic fatigue and cognitive difficulties.” This multifactorial syndrome is categorized as nociplastic
pain, having the central nervous system as a main generator of pain and the main driving force behind its complex
pathophysiology that is still a subject of study and debate.” The lack of biological markers and a tangible laboratory
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measure of Fibromyalgia leads to confusion and often false diagnosis of this interesting and challenging disorder.* No
clear etiology has been identified, but studies showed possible involvement of multiple factors including genetic
predisposition, environmental exposure, stressful and psychological precursors, inflammatory components and possibly
autoimmune contribution.””” Other risk factors include low socioeconomic status, obesity, smoking and low physical
activity.* '' Some authors suggest that fibromyalgia can be triggered by physical trauma, surgery or significant stress,
whereas others found that some patients do not have a single triggering event but accumulated symptoms with time.'*'?
Studies showed that patients with the disorder have a neurotransmitter imbalance in the brain, mainly due to elevation of
levels of neurotransmitters that are excitatory in nature such as Glutamate and Substance P and a decrease in levels of
other neurotransmitters like serotonin and norepinephrine in the spinal cord.'*"’

Numerous studies focused on the possible relationship between fibromyalgia and other conditions like Major
depressive disorder, Anxiety and Insomnia.'® Authors concluded over the years that fibromyalgia almost always co-
exists with other mental health conditions, mainly because of the negative effect of this debilitating disorder on the
patient’s wellbeing and physical health.'® But, the exact relationship between these components remains a matter of
debate, as they are discovered at about the same time; hence, more studies are needed to evaluate the nature of the
relationship between these elements and how they exhibit their influence, by elevating or reducing each other’s effect in
patients with fibromyalgia.

The Relationship Between Fibromyalgia, Anxiety and Depression

Major depressive disorder is defined as a mood disorder that affects how the person feels, reacts and interacts with people
and his surroundings.?’ According to the DSM-5, depression should occur for a minimum of two weeks with a depressed
mood or a markedly diminished interest or pleasure and other important symptoms like insomnia or hypersomnia,
fatigue, loss of energy and diminished ability to think among others.?' Depression is a common disorder that is on an
exponential rise for the past decade, especially in the younger population and mainly in females.”*** Depression not only
affects someone’s mental health, but also has a devastating effect on their physical wellbeing.** Patients experiencing
depression complain mainly of changes in appetite or weight, feeling tired and body aches all the time.?' Some studies
suggest that depression can manifest in physical forms like gastrointestinal problems, joint pain, back pain and chronic
fatigue, but the most alarming sequela of depression remains suicide.”>*® There is strong evidence that suggests that
depression and fibromyalgia are related to each other with a prevalence of depression of at least 40% in fibromyalgia
patients.”” These two disorders can coexist, have comparable pathophysiology and can be treated with similar pharma-
cological agents which lead to the theory that depression and fibromyalgia are a mosaic of symptoms of a single
underlying condition and possibly classifying fibromyalgia as part of the family of affective disorders that include
psychiatric and somatic conditions.”®*° Generalized anxiety disorder (GAD), on the other hand, is defined as excessive
anxiety and worry occurring for at least 6 months with symptoms occurring more days than not.*® The person suffering
from anxiety finds it difficult to control the worry, and experiences at least 3 of these 6 symptoms: restlessness, being
easily fatigued, irritability, difficulty concentrating, muscle tension and sleep disturbance.*’ This common, woman-
dominant disorder is a persistent feeling of worrying that affects all aspects of life from finances to social interactions and
being on time, developing slowly with a pic between the age of 30 and 44, but can be present in childhood.** According
to a study assessing anxiety and quality of life in fibromyalgia patients, it was assumed that fibromyalgia patients have
a worse quality of life and higher levels of anxiety and high levels of tension, nervousness and preoccupation.’>->*
Aparicio et al suggest that higher reported pain, but not higher tenderness was linked to higher levels of anxiety. Also,
there was a larger chance of severe fibromyalgia in patients with higher levels of anxiety.®> Another study published in
the Journal of Behavioral Medicine concluded that illness uncertainty in fibromyalgia patients is associated significantly
with anxiety, avoidance and passive coping, underlying the strong relationship between anxiety and fibromyalgia.*®

The Relationship Between Fibromyalgia and Insomnia

Sleep disturbances can be classified as insomnia or the inability to sleep or hypersomnia or oversleeping.*’ Insomnia is
defined as the inability to fall asleep, stay asleep, not sleeping well or not sleeping enough.*® Consequently, insomnia has
repercussions on daytime activities, such as delayed reflexes, memory problems and concentration trouble, disruptions in
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work and social routines and feeling tired or sleepy.”® This condition can be caused by multiple of factors such as
a family history of sleep conditions, difference in brain neurotransmitter balance and medical conditions such as acid
reflux, Parkinson’s disease and chronic conditions related to pain.*® It is worth noting that the long effect of sleep
deprivation can manifest in physical forms but also mental health issues; therefore, complications of this condition are
depression, anxiety, hypertension and stroke.*'**> Obstructive sleep apnea (OSA) is a disorder of sleep that have found to
be related with fibromyalgia.*> OSA is a sleep disorder in which a person’s upper airway becomes partially or completely
obstructed during sleep, leading to repeated pauses of breathing called apneas.** A significant overlap between sleep
apnea and fibromyalgia exists as each condition may worsen the other.*> OSA may worsen FM by disrupting restorative
sleep and increasing central pain sensitivity. That is why, screening and treating OSA in fibromyalgia patients can lead to
symptoms improvement.*® Regarding insomnia and fibromyalgia, a study conducted in 2012 by Consoli et al described
a lower quality of life in patients with Fibromyalgia, having difficulty falling asleep because of the severity of their
pain.*’ Baker et al describes the comorbidity rate between insomnia and musculoskeletal pain between 50% and 80%.*®
Fibromyalgia patients have increased frequency of wake and sleep short period but decreased bout duration, demonstrat-
ing their inability to maintain a continuous sleep.*” An interesting 2018 study about the changes in gray matter following
cognitive behavioral therapy for insomnia (CBT-I) in patients with comorbid Fibromyalgia and Insomnia found that
CBT-I may slow down or even reverse gray matter atrophy in patients with the comorbidity.”® Although the association
between pain and insomnia is bidirectional, research over the past decade suggests that sleep impairment may have

- . . . 1
a stronger impact on chronic pain than vice versa.’

The Interactions Between Fibromyalgia, Depression, Anxiety and Insomnia

Several studies have emerged to understand the relationship between insomnia and mental health issues like depression
and anxiety from a causative perspective. In a study entitled “depression and insomnia: questions of cause and effect”,
authors wanted to know what condition causes the other viewing the close relationship between sleep and mood
regulations. They concluded that sleep deprivation works as a catalyst for antidepressant activity as insomnia disappears
when depression is treated, showing that insomnia works as a mediator of depressive illnesses and that depression can be
considered a complication of insomnia.>* In another study published in the American Journal of Hypertension, insomnia
was found to be the mediator between depression and the incidence of hypertension, suggesting that treating insomnia in
depressed patients can decrease the risk of development of cardiovascular diseases.”® On the other hand, Mason et al in
an attempt to study insomnia before and after the treatment of anxiety and depression concluded that compared with
people without insomnia, people suffering from insomnia have more severe symptoms of anxiety and depression,
highlighting the importance of insomnia in anxiety and depressive disorders.>*

In a meta-analysis of 11 randomized controlled trials of patients with chronic pain, Tang and colleagues found that
treatments incorporating at least one CBT-I component improved sleep, pain, depression and fatigue in chronic
population, underlying the effect of insomnia on mental health.>> This conclusion is supported by other studies, for
example, Ye et al found that because individuals with chronic pain are susceptible to symptoms of anxiety and
depression, treating insomnia has been associated with improvement in these symptoms,’® and, Cunningham et al
concluding that the improvement in depression could be mediated by the improvement in insomnia.>” Hence, the impact
of pain on anxiety and depression is mediated by objective and subjective sleep characteristics in fibromyalgia patients,’®
but more studies are needed to evaluate the impact of sleep disturbances, particularly insomnia, on improving anxiety and
depression in patients with Fibromyalgia who have more severe symptoms at baseline.>

The Present Study

In Lebanon, a small country in the middle east, there is a scarcity of data regarding fibromyalgia, its epidemiology and
correlates.®® Recent studies suggest that the prevalence of fibromyalgia in Lebanon in the general population is estimated to
be 7%, one of the highest rates in the world.®* % This small country is tormented by war, social insecurities and economic
challenges, making it the fertile ground to understand the relationship between insomnia, depression and anxiety in this
population.®®> A study suggested that about 26% of Lebanese young adults suffer from depression and 28% from anxiety
disorders owing to the high prevalence of mental health issues in Lebanon.** Regarding insomnia, in an attempt to study the
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prevalence of this disorder in the Lebanese population, Al karaki et al, suggested that about 47% of Lebanese adults suffer
from insomnia, a number that is considered immense in regard to the 12% approximation of insomnia in the population.®®
This being said, a country with one of the highest rates in the world of fibromyalgia, insomnia, depression and anxiety is the
perfect place to study the causative relationship between those variables. This study aims to better understand the relationship
between insomnia, depression and anxiety in fibromyalgia patients in the Lebanese context. The objective of our study is to
assess the role of insomnia in mediating the relationship of fibromyalgia with anxiety and depression and the role of anxiety
and depression in mediating the relationship between fibromyalgia and insomnia.

We hypothesize that insomnia mediates the relationship between anxiety and depression and that anxiety and
depression can possibly mediate the relationship between fibromyalgia and insomnia.

Methods
Ethics Approval

The study was carried out in accordance with the ethical guidelines laid down by the Ethics Committee of Notre Dame
des Secours University Hospital. Every subject was fully informed about the purpose of the research study, the
confidentiality of their data, their rights, and the voluntary basis of participation. All participants signed their informed
consent. This study was conducted in accordance with the principles of the Declaration of Helsinki.

Study Design and Participants

This survey followed the cross-sectional design. It was conducted from October to November 2024, within a period of
five months, enrolling Lebanese adults from all over the country. A 20-minute online survey link was forwarded through
the snowball method using social media and messenger apps. We included participants above the age of 18, residents of
Lebanon, and those who would consent to participate in the study. People suffering from comorbidities known to be
a differential diagnosis for CWP (chronic widespread pain) and FM were excluded in this study like rheumatoid arthritis
and polymyalgia rheumatica among others.

Questionnaire
This survey was carried out in the Arabic language, divided into several sections: the first section contained the purpose
of the study and the electronic consent form before the start of the study. The second section outlined the general
information on socio-demography, including age, sex, and financial distress (evaluated through one question rated from 1
to 10, with 10 indicating highest level of financial burden).®® Physical activity Index was assessed by multiplying the
daily activity intensity, frequency and duration.®” The third is health-focused and covers questions on BMI, history of
medical and surgical conditions, and major conditions of interest: polymyalgia rheumatica, spondylarthritis, inflamma-
tory myopathy, systemic inflammatory arthropathies, and hypothyroidism. Smoker status was evaluated using pack years,
and alcohol consumption was assessed based on questions about the number of drinks one usually consumes per week.
The last section included these scales and indexes.

All patients that suffer from a disease that induces musculoskeletal pain are not excluded from the study with respect
to the latest guidelines of the ACR.®®

According to the new preliminary diagnostic criteria for fibromyalgia and measurement of symptom severity issued in
2010 by the ACR and modified in 2016, a patient must satisfy 3 conditions. First, the patient should have the symptoms
at a similar level for at least 3 months. Secondly, the patient should have a WPI greater than or equal to 7 and a SS score
of 5 or more, or a WPI score between 4 and 6 and a SS score that is greater than or equal to 9.°7° Third, pain must be
present in at least 4 of 5 specific regions defined as Left and Right upper regions, axial region, and Left and Right lower
regions. The jaw, chest and abdominal pain are not included in the specific regions.”'

Widespread Pain Index (WPI)

Validated in Arabic,”* the Widespread Pain Index uses a list of 19 body areas where the patient felt pain over the past
week. The total number of body areas is equated to the score given; therefore, the WPI score can range from 0 to 19. The
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body areas that are covered by this scale include: the neck, jaw, shoulder girdle, upper and lower arm, chest, upper and
lower back, abdomen, hip, upper and lower leg. Each area counts as 1, and the left side is differentiated from the right in

the scoring system.”>"*

Symptom Severity Scale (SSS)

Validated in Arabic,’* the Symptom Severity Scale on the other hand is divided into two parts: levels of severity and
other somatic symptoms. Concerning the first part, three categories of symptoms (fatigue, waking unrefreshed and
cognitive symptoms) are graded using a scale from 0 to 3 for each category. A 0 on the scale signifies no problem; 1
a slight or mild problem but generally mild or intermittent; 2 a moderate considerable problem and is often present and/or
at a moderate level and finally 3 representing a severe, pervasive, continuous and life-disturbing problem. Patients can
choose one level of severity for each of the three categories according to the level of their symptoms over the past week.
The total after the sum of the 3 categories varies from 0 to 9. The second part determines the extent of somatic symptoms
affecting the patient’s life.”>’¢

Patient Health Questionnaire (PHQ-4)

The PHQ-4 is a brief 4-item scale that is used to evaluate symptoms of depression and anxiety throughout the previous
two weeks. Validated in Arabic,”’ it consists of two sub-scales: Depression (eg, “Little interest or pleasure in doing
things”) and Anxiety (eg, “Feeling nervous, anxious or on edge”). It consists of a 4-points Likert scale, with 0 denoting
“not at all” and 3 denoting “almost every day”. The sum of the scores for each of the four PHQ-4 items determines the
final score. A score of three and above indicates mild psychological anguish, 6 to 8 indicates moderate psychological
distress, and 9 to 12 indicates severe psychological distress.’®

Insomnia Severity Index (ISI)

One of the most well-known tools for assessing insomnia is the ISI. Validated in Arabic,”’ it comprises a self-
administered, widely used 7-item questionnaire that focuses on the DSM 1V diagnostic criteria for insomnia, particularly
created to assess how patients perceive insomnia and how it affects their quality of life, ability to operate daily and to
maintain their sleep, and their level of concern about their sleeping problems.*

Statistical Analysis

The SPSS v.27 software was used for statistical analysis. The depression, anxiety and insomnia severity scores were
normally distributed since the skewness and kurtosis values were between the —1; +1 interval. The Student’s #-test was
used to compare a continuous variable and a dichotomous variable and Pearson’s test to correlate two continuous
variables. Bonferroni correction was applied to account for multiple testing; the corrected p value was computed as 0.05/
24 (number of variables to be tested) = 0.002. The moderation analysis was performed using PROCESS MACRO (a
SPSS add-on) v3.4 Model 4, with the number of bootstrap samples set at 5000 and a 95% confidence interval. Four
pathways resulted from this analysis: pathway A of the independent variable to the mediator, pathway B of the mediator
to the dependent variable, pathways C and C’ indicating the total and direct effects of the independent variable to the
dependent variable. We considered the mediation analysis to be significant if the confidence interval did not pass by zero.
Covariates entered in the model were those that showed a significant p value after Bonferroni correction in the bivariate
analysis. P < 0.05 was considered statistically significant.

Results

Participants
In total, 641 participants participated in this study, with a mean age of 35.11 years and 70.5% females. Other descriptive
statistics of the sample can be found in Table 1.

Open Access Rheumatology: Research and Reviews 2025:17 htps: 207



Chahine et al

Table | Sociodemographic and Other Characteristics of the

Sample (N=641)

Variable N (%)

Sex
Male 189 (29.5%)
Female 452 (70.5%)

Education level

Primary school

1 (11.7%)

Complementary school

23 (3.6%)

Secondary school

90 (14%)

Bachelor’s degree

331 (51.6%)

Master’s degree

147 (22.9%)

Doctorate

39 (6.1%)

Marital status

Married 286 (44.6%)
Widowed 12 (1.9%)
Divorced 13 (2%)
Separated 6 (0.9%)
Single 270 (42.1%)

In a relationship 54 (8.4%)
Employment

Unemployed 81 (12.6%)

Employed 282 (44%)

Self-employed 110 (17.2%)

Student 159 (24.8%)

Retired 8 (1.2%)
Hypertension (Yes) 81 (12.6%)
Diabetes (Yes) 33 (5.1%)
Dyslipidemia (Yes) 101 (15.8%)
Hyperuricemia (Yes) 18 (2.8%)
Kidney disease (Yes) 14 (2.2%)
Cancer (Yes) 16 (2.5%)
Respiratory disease (Yes) 49 (7.6%)
Neurological disease (Yes) 28 (4.4%)
Cardiovascular disease (Yes) 14 (2.2%)

(Continued)
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Table 1 (Continued).

Variable N (%)
Endocrine disease (Yes) 30 (4.7%)
Gastrointestinal disease (Yes) 68 (10.6%)
Dermatological disease (Yes) 29 (4.5%)
Genitourinary disease (Yes) 14 (2.2%)

Waterpipe smoking (Yes)

175 (27.3%)

Cigarette smoking (Yes) 124 (19.3%)
Fibromyalgia (Yes) 38 (5.9%)
Mean + SD
Age (years) 35.11 + 12,67
Household overcrowding index (person/room) | [.14 + 0.97
Financial satisfaction 4.8 +2.50
Body mass index (BMI) 2529 +7.36
Physical activity 25.8 + 19.95

Bivariate Analysis of Factors Associated with Depression, Anxiety and Insomnia
Females had a higher mean depression score compared to males. Females vs males, having gastrointestinal disease and

smoking waterpipe were significantly associated with higher mean anxiety scores. Having hypertension, diabetes,

dyslipidemia, hyperuricemia, neurological diseases, gastrointestinal disease and fibromyalgia were significantly

Table 2 Bivariate Analysis of Factors Associated with Depression, Anxiety and Insomnia Severity

Variable Depression Anxiety Insomnia Severity
Mean £ SD P Effect Size | Mean = SD p Effect size | Mean * SD p Effect Size
Sex <0.001 0.306 <0.001 0.394 0.044 0.167
Male 1.98 + 1.83 1.75 £ 1.94 10.52 + 5.46
Female 2.57 £ 1.96 2.54 £ 2.05 1151 = 6.14
Education level 0.037 0.199 0.119 0.156 0.840 0.020
Secondary or less 2.09 £ 1.81 2.05 + 1.98 11.12 + 5.55
University level 247 £ 1.96 2.37 £ 2.06 11.24 + 6.06
Marital status 0.442 0.061 0.387 0.070 0.031 0.175
Unmarried 235+ 1.93 224 + 1.96 10.75 + 5.50
Married 247 £ 1.95 238 +2.16 11.79 + 6.45
Employment 0.907 0.009 0.303 0.084 0.722 0.029
Unemployed 241 £ 1.96 241 £2.02 11.12 £ 5.76
Employed 239+ 1.93 2.24 +2.07 11.29+ 6.09
(Continued)
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Table 2 (Continued).

Variable Depression Anxiety Insomnia Severity
Mean £ SD p Effect Size | Mean £ SD p Effect size | Mean * SD P Effect Size

Hypertension 0.165 0.165 0.144 0.202 <0.001 0.456
No 236 £ 1.91 225 % 1.99 10.88 + 5.8
Yes 2,68 £2.11 2.67 £ 241 13.57 + 6.45

Diabetes 0.160 0.311 0.038 0.453 <0.001 0.923
No 237 £ 191 2.26 £ 2.02 10.94 + 5.50
Yes 297 £237 3.18+242 1633 £ 6.71

Dyslipidemia 0.320 0.113 0.471 0.087 <0.001 0.404
No 236 £ 1.92 228 +20 10.84 + 5.77
Yes 2.58 £ 2.05 246 231 13.23 + 6.57

Hyperuricemia 0.360 0.289 0.295 0.349 <0.001 0.991
No 238+ 1.92 229 £2.02 11.05 + 5.87
Yes 294 £ 251 3.00 £ 279 16.89 + 6.42

Kidney disease 0.955 0.015 0.376 0.240 0.023 0.614
No 240 £+ 1.94 2.30 £ 2.04 11.14 £ 595
Yes 243 £2.17 279 £229 14.79 £ 5.74

Cancer 0.220 0.311 0.612 0.128 0.596 0.134
No 241 £1.93 2.30 £ 2.04 11.20 + 5.95
Yes 1.81 £ 1.97 2.56 £ 228 12.0 £ 6.45

Respiratory disease 0.903 0.018 0.383 0.130 0.084 0.257
No 240 £ 1.93 229 +£2.04 11.10 + 5.98
Yes 237 £ 191 255 +2.14 12.63 + 5.64

Neurological disease 0.704 0.073 0.346 0.190 0.001 0.541
No 239 £ 1.95 2.29 +2.05 11.08 + 5.98
Yes 254+ 1.75 2,68 £ 2.11 1429 + 470

Cardiovascular disease 0.825 0.060 0.376 0.240 0.175 0.367
No 240 £ 1.94 2.30 £ 2.04 11.17 £ 597
Yes 229 £ 1.90 2.79 £ 2.55 13.36 + 5.47

Endocrine disease 0.209 0.235 0.323 0.185 0.673 0.079
No 238 £ 1.93 229 +£2.04 11.20 + 5.96
Yes 2.83 £2.05 2,67 226 11.67 + 5.99

Gastrointestinal disease 0.007 0.391 <0.001 0.522 <0.001 0.557
No 232+ 1.90 2.19 £ 1.99 10.87 + 5.82
Yes 3.07 £2.13 3.25+230 14.15 + 6.38

(Continued)
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Table 2 (Continued).

Variable Depression Anxiety Insomnia Severity
Mean £ SD P Effect Size | Mean £ SD p Effect size | Mean  SD p Effect Size
Dermatological disease 0.263 0213 0.134 0.285 0.384 0.166
No 238+ 1.94 2.28 +£2.05 11.26 + 5.97
Yes 279 £ 1.93 2.86 £ 1.98 10.28 + 5.90
Genitourinary disease 0.635 0.128 0.924 0.026 0.366 0.244
No 239 + 1.94 2.30 +2.05 11.19 + 597
Yes 264+ 1.78 236 £2.10 12.64 + 5.44
Waterpipe smoking 0.010 0.228 0.001 0.296 0.028 0.195
No 2.28 + 1.90 2.14£20 10.90 + 5.92
Yes 272 £ 202 274 £2.12 12.06 + 6.01
Cigarette smoking 0.172 0.137 0.129 0.152 0.186 0.132
No 235+ 1.93 225 +£202 11.07 + 6.08
Yes 261 +1.97 256 £2.17 11.85 + 5.39
Fibromyalgia 0.013 0418 0.005 0.472 0.002 0.523
No 235+ 1.93 225 +2.03 11.03 £+ 5.98
Yes 3.16 £ 1.95 321 £2.08 14.13 + 4.89

Notes: Numbers in bold indicate significant p value after Bonferroni correction (p < 0.002).

Table 3 Pearson Correlation Matrix

| 2 3 4 5 6
|. Depression |
2. Anxiety 0,78k |
3. Insomnia Severity 0.50%#* 0.5 [k |
4. Age — 0.08* — 0.1 I —0.04 |
5. Body Mass Index 0.01 —-0.02 0.04 0. ] gk [
6. Household overcrowding index 0.06 0. ] 3%k 0.08* 0.02 —0.02 |
7. Financial satisfaction —0.21%F% | — 0.19%%F | —0.20%** | —0.05 0.0l | —0.05
8. Physical activity — 0.19%F% | — 0.16%% | —0.17%** | —0.02 006 | —04

Notes: *p <0.05; **p <0.01; ***p < 0.001. Numbers in bold indicate significant p value after Bonferroni correction (p < 0.002).

associated with higher insomnia severity (Table 2). Moreover, higher physical activity and financial satisfaction were
significantly associated with lower depression, anxiety and insomnia severity, whereas higher household crowding index

was significantly associated with higher anxiety (Table 3).
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Insomnia Severity

(c) 0.76 (0.31)*
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Figure | (a) Relation between fibromyalgia and insomnia severity (R?= 0.083); (b) Relation between insomnia severity and depression (R*= 0.278); (c) Total effect of
fibromyalgia on depression; (c*) Direct effect of fibromyalgia on depression (R%= 0.094). The numbers represent regression coefficients and their standard errors. *p <0.05;
**p <0.01; ¥***p < 0.001.

Insomnia Severity

(c) 0.58 (0.34)

: "R Ll i 5| .
Fibromyalgia (@035 (0.31) Anxiety

Figure 2 (a) Relation between fibromyalgia and insomnia severity index (R>= 0.105); (b) Relation between insomnia severity index and anxiety (R?= 0.303); (c) Total effect of
fibromyalgia on anxiety; (c) Direct effect of fibromyalgia on anxiety (R>= 0.122). The numbers represent regression coefficients and their standard errors. *p <0.05; ¥p < 0.001.

Analysis of Mediation

The mediation analysis taking depression as the dependent variable was adjusted over the following covariates: financial
pressure, physical activity, and sex. Insomnia severity index (indirect effect: Beta = 0.44; Boot SE = 0.13; Boot CI 0.19;
0.70) mediated the association between fibromyalgia and depression; higher fibromyalgia was significantly associated
with higher insomnia severity, whereas higher insomnia severity was associated with higher depression (Figure 1).

The mediation analysis taking anxiety as the dependent variable was adjusted over the following covariates: financial
satisfaction, physical activity, sex, gastrointestinal disease, waterpipe smoking and Household overcrowding index.
Insomnia severity index (indirect effect: Beta = 0.31; Boot SE = 0.14; Boot CI 0.03; 0.59) mediated the association
between fibromyalgia and anxiety; higher fibromyalgia was significantly associated with higher insomnia severity,
whereas higher insomnia severity was associated with higher anxiety (Figure 2).

The mediation analysis taking insomnia severity index as the dependent variable was adjusted for the following
covariates: financial pressure, physical activity, gastrointestinal disease, hypertension, diabetes, dyslipidemia, hyperur-
icemia and neurological disease. Depression (indirect effect: Beta = 0.846; Boot SE = 0.512; Boot CI —0.172; 1.842) and
anxiety (indirect effect: Beta = 0.818; Boot SE = 0.509; Boot CI —0.192; 1.838) did not mediate the association between
fibromyalgia and insomnia severity.

Discussion
The current study aimed to assess the relationship between fibromyalgia and anxio-depressive symptoms in a sample of
Lebanese individuals, along with the mediating effect of insomnia. An alternative model with insomnia as dependent

variable and anxio-depressive symptoms as mediators was also tested. The initial results obtained suggest that insomnia
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significantly mediates the relationship between fibromyalgia and depression. Extensive analysis of the main variables
helped us obtain a more meticulous understanding of their interdependence.

A study conducted a few years ago revealed through thorough analysis that fibromyalgia can in fact be considered
a possible agent of insomnia development, also having a predictive value regarding the persistence of this illness.” More
precisely, it has been incriminated as a “non-restorative sleep (NRS) syndrome” where specific sleep patterns found in
FM patients, strongly correlate with symptoms such as insomnia and pain. Furthermore, an experimental study on
fibromyalgia and sleep that took place in Europe conducted multiple polysomnography studies (PSG) on FM patients to
better assess sleep behaviors in this targeted population.®’ Their findings revealed that they altered sleep stability through
subjective physiological markers. It showed that FM patients take longer to fall asleep, and this translated to 80% to 90%
having increased EEG alpha activity during non-REM sleep which reflects poor quality sleep and excessive arousal. In
addition, the division of clinical immunology and rheumatology at the university of Alabama worked on FM and co-
occurring conditions aiming to improve the understanding of the pathophysiology of this disease.®? They were able to
explain that the sleep disturbances can be linked to reduced energy and fatigue which enhances pain, creating a self-
perpetuating cycle of worsening symptoms. This owes to the fact that decreased sleep time and NRS patterns reduce GH
and IGF-1 production, which are necessary for muscle repair and healing. Subsequently, it will lead to prolong
transmission of sensory stimuli from damaged muscle tissue to the CNS, heightening the pain felt. To delve further,
the American college of rheumatology also published an article concerning heart rate variability analysis in FM patients
which revealed exaggerated sympathetic activity during nighttime relating to the fight or flight body response, along with
excessive sinus node stimulation.*® Such information may also help in explaining the sleep disturbances associated with
FM. It sheds light on intricate interaction between sleep disorders and chronic pain, highlighting a potential cause-effect
relationship between FM and insomnia.

Additionally, it is important to note that the lack of restful sleep and insomnia have been known to have an impact on
one’s mental health. This was proven in a meta-analytic evaluation where individuals with insomnia have been found to
have a twofold risk to develop depression compared to someone with no sleeping difficulties.** This comes in agreement
with our study, where insomnia was found to increase the risk of depression and anxiety.

As a matter of fact, a study published in the journal of dialogues in clinical neuroscience revealed that individuals
with sleep problems had 7.6 times more chance of developing new onset major depressive episode in the upcoming year
compared to individuals with no sleep problems. This evaluation also helped determine that insomnia and other sleep
disorders had the strongest predictive value of who would eventually develop major depressive disorder.®> Also, this idea
aligned with an article published by the sleep research society proving that insomnia confers a risk for the development
of depression and anxiety disorders, being considered a trait of vulnerability.®®

Furthermore, the American journal of psychiatry issued an article stating that insomnia, among other anxiety
symptoms should be watched out for as a precursor of suicide and an indication of suicidal risk.*” Such information
carries a significant responsibility, necessitating careful consideration. Most importantly, for better prevention, under-
stating the pathophysiology that lies underneath is crucial. Thus, the potential mechanism relating sleep disturbance to
mental health issues were elaborated by the journal of cellular and molecular medicine proving three major hypotheses.®®
To begin with, sleep loss may increase numerous inflammatory markers by activating pathways such as factor kappa-B
for instance. Inflammation itself is strongly linked to depression and higher inflammatory markers have been found in
depressed people. In other words, insomnia may be a trigger of inflammation, contributing to depression. However, more
research concerning this relationship has yet to be done to fully comprehend this mechanism. Also, disturbed mono-
amines functioning has also been implicated in this complex insomnia-anxiety-depression relationship. This emanates
from the disruption of the REM sleep which alters serotonin, norepinephrine, dopamine and other monoamines
secretions, and they are necessary for mood regulation as well as sleep pattern adjustment in turn. This is another
hypothesis that supported the mechanism through which depression was a consequence of insomnia, and it came in
agreement with a study published in the journal of clinical psychology review.®® Both articles mentioned a third idea as
well, concerning the involvement of genetic factors in the development of insomnia, depression and anxiety owing to
a complete genetic overlap.®® In greater details, it has been proven through previous studies that insomnia overlaps with
major depressive disorder with numbers reaching up to 56% in females, 74% in male, and 100% with generalized anxiety
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disorder.”® This being said, understanding more specifically the involvement of genes in regulating insomnia and
depression and how they interact is of great importance given the clinical relevance it may have.

Bearing in mind all that was previously stated, it is plausible to consider that fibromyalgia itself is a possible trigger of
depression and anxiety. As a matter of fact, among FM patients, anxiety and depressive disorders were found to be the
most frequent psychiatric associated comorbidities,”’ ranging from 13% to 63.8% and 20% to 80%, respectively. These
psychiatric disorders, among others (panic attacks, OCD, dysthymia etc.) have been shown to have a much higher
prevalence in patients experiencing chronic pain compared to the general population, which is an observation that aligns
with the findings of our study where we were able to highlight the important role that FM plays in the development of
mental health conditions. Moreover, studies even suggested that chronic pain is a risk factor for suicidal behavior, with an
estimated prevalence of 16.7% in FM patients. It has been elaborated that the risk is increased in FMS due to
a constellation of factors that are already usually related to increased suicidality and overlap with FM, such as being
a female, poor sleep hygiene, physical comorbidities such as headache and gastric diseases.’® This is also explained by
the fact that most suicidal behaviors occur in patients with underlying psychiatric diseases, whether it is depression,
mood disorders, anxiety, psychosis or other, and FM patients, as we already discussed, are vulnerable to developing the
previously mentioned illnesses.”

The previous finding clearly reveals how fibromyalgia is linked to depression, with insomnia serving as a partial
mediator in this relationship. In a more exact manner, fibromyalgia contributes to depression and anxiety as we have
elaborated on, independently of insomnia, but its presence can amplify this effect. An article published in 2024 in the
journal of brain and behavior through a Mendelian method aimed to investigate the relationship between chronic pain and
depression, while exploring the mediating role of sleep disturbances.”* It showed how insomnia significantly mediates
this association when it is present. According to Catala et al (2024), insomnia was found to have an indirect effect on the
impact of fibromyalgia on depression and anxiety; the greater the insomnia, the more anxiety was found in patients,
which in turn worsened fibromyalgia forming a vicious cycle.'® Most importantly, insomnia’s role is not indispensable
for the development of mental health issues in FMS but can intensify the outcome.

On the other hand, our findings revealed that depression and anxiety did not mediate the relationship between
fibromyalgia and insomnia severity. These findings are not surprising since multiple studies have shown that depression
and anxiety do not cause insomnia, but the other way around. According to a study entitled sleep, insomnia and mental
health, the authors concluded that insomnia may in fact be a risk factor, a transdiagnostic symptom and a comorbid
condition for anxiety and depression.”® This is explained by the role played by insomnia as a modifier of brain
neuroplasticity involved in the biological mechanisms of mood disorders.”® In contrast, a Mendelian randomization
study conducted in 2022 about the causal links between major depressive disorder and insomnia determined that there is
a significant correlation between MDD and insomnia and identified a gene, the TCF4 as a common gene for the mutual
effects of both disorders.”® This opens to the possibility that on the biological level, depression can be the causal agent
behind insomnia and vice versa as opposed to what is generally thought of a unidirectional relation, but on the clinical
level, insomnia seems to almost always take the lead. Hence, our results are in agreement with the latest knowledge about
depression, anxiety and insomnia and more studies are needed to assess the causality of depression in the development of
insomnia.

Based on what we have extensively discussed, it became clear that the interplay between fibromyalgia is complex and
requires a solid understanding. Fibromyalgia itself was found to contribute to the development of insomnia, which
implicates disturbed sleep patterns and restlessness. Those previous symptoms were found to serve as precursors for
further psychological illnesses including depression and anxiety. In parallel, fibromyalgia along with its panoply of
symptoms increase the risk of developing mood disorders, which can be mediated by untreated insomnia. Thus, it is
crucial to recognize that depression and anxiety are not mediators in the relationship between fibromyalgia and insomnia.
Instead, we were able to demonstrate a cascading effect where fibromyalgia can induce insomnia, subsequently leading to
mental health issues.
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Clinical Implications

Throughout the study of the mediation of insomnia on fibromyalgia and its role in developing depression and anxiety, we
have been able to understand the true importance of such matter and its profound clinical implications, especially in
a country like Lebanon, where political and socio-economic stressors aggravate health issues. Moreover, as we saw,
fibromyalgia and mental health share a common pathway of neuroinflammatory mechanisms in response to stress. The
interplay between physical pain and psychological distress creates a loop where pain will increase the body’s stress
response, which will then worsen inflammation and impact nociception. This will also have heavy consequences since it
may entrench disability and favor the development of a negative thought pattern. Henceforth, understanding this
complicated relationship between FM, depression and anxiety can potentially help clinicians in developing strategies
that target physical and physiological aspects, combining different methods. In fact, economic instability and political
unrest are constant factors that amplifies stress levels among the Lebanese individuals which is, as we have already
highlighted, a significant contributor to both FM and insomnia; this brings us back to the role of insomnia in exacerbating
the burden of FM which is already overwhelming enough. Addressing such issues while bearing in mind different factors
that may exacerbate the array of symptoms associated with FMS is highly important to maximize the outcome when
treating patients and preventing relapses, while also aiming towards a swift and efficient improvement.

Insomnia, as we already mentioned above, should be looked out for by clinicians, and be considered a warning sign. It
can help in identifying crucial phases for intervention when treating FM patients to reduce suicide rates in such a vulnerable,
in addition to the challenging background they already have. It is also important to keep in mind that FM itself is associated
with depression and anxiety. These comorbid mental health conditions are already considered independent risk factors for
suicide, worsened by the cultural stigma surrounding mental issues. Hence, managing FM should be done cautiously,
emphasizing the need to address the interconnected conditions, which requires a multidisciplinary approach spanning from
pharmacological treatment, CBT to lifestyle modifications with tailored plans.

Targeted research on the burden of FM can help fill the gap in providing valuable recommendations and tools to
address this matter effectively. Starting with raising awareness to reduce stigma and encourage help seeking will go
a long way. Also, practically, routine screening for depression and anxiety for instance in FM patients can help in
procuring a solid base for mental health, alongside providing proper training to recognize and manage FM and its
commodities, physical and psychological simultaneously. By keeping in mind, the essential constitutional elements of
this disease, the healthcare system can improve treatment outcomes in the target population.

Limitations

There are several limitations that should be identified in our study. First, the study relies on self-reported data concerning
insomnia, depression, and comorbid diseases, which leads to recall bias as some patients may not accurately remember
events, they may under or over report certain conditions given the sensitivity of our topic as well. Thus, inaccuracy is
inevitable. In addition, we relied on participants’ self-reporting of diseases, without medical proof or objective measures
which introduce the risk of misdiagnosis or missing data. Also, the scales used in our study are yet to be validated, which
may not consistently measure the intended concepts thus leading to significant variability.

Moreover, while our study consisted of a sample of 641 Lebanese individuals, our findings may not be generalizable
to populations outside the region, especially given the culture and socio-economic characteristics of Lebanese citizens.
This adds to the fact that there is a sampling bias due to it not being well represented by the whole population, which
alters the external validity of the study. In addition, our results included 70.5% of women compared to 29.5% of males,
which means we should keep in mind the potential effect female gender has on different variables.

Conclusion

This study focused on the mediating role of insomnia between fibromyalgia and development of depression and anxiety in
a sample of 641 Lebanese individual. With the use of specific scales and guidelines of the American college of rheumatology, we
were able to understand the relationship between the selected variables. Our findings suggested higher fibromyalgia was
associated with higher insomnia severity, and higher insomnia, in turn, was associated with higher depression and anxiety. We
also found that depression and anxiety did not mediate the association between fibromyalgia and insomnia. These findings
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underscore the importance of addressing insomnia in chronic pain disease as well as the associated comorbidities which have
been proven to play an important role in the course of the disease. In other words, this research helps emphasize the need for
comprehensive multidisciplinary support for individuals suffering from FM. Future research should further explore targeted
interventions that could enhance overall wellbeing in individuals with FM, considering the multiple factors influencing one’s
condition.

Abbreviations
WPI, Widespread pain index; SSS, Symptom severity scale; PHQ-4, Patient Health Questionnaire; ISI, Insomnia Severity
Index; ACR, American College of Rheumatology.

Data Sharing Statement
The datasets produced and/or analyzed during this study are not publicly accessible but can be obtained from the
corresponding author upon reasonable request.

Ethics Approval and Consent to Participate

This study adhered to the ethical guidelines established by the Ethics Committee of Notre Dame des Secours University
Hospital. Participants were thoroughly informed about the study’s purpose, the confidentiality of their data, their rights,
and the voluntary nature of their involvement. Informed consent was obtained from all participants.

Acknowledgments
Souheil Hallit and Jean-Claude Lahoud are last co-authors for this study. The authors would like to thank all participants
and the forward and backward translators of the scales: Rana Saade and Elma Damoury.

Author Contributions

All authors made a significant contribution to the work reported, whether that is in the conception, study design,
execution, acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically
reviewing the article; gave final approval for the version to be published; have agreed on the journal to which the article
has been submitted; and agree to be accountable for all aspects of the work.

Funding

There is no funding to report.

Disclosure
The authors report no conflicts of interest in this work.

References

1. Hauser W, Ablin J, Fitzcharles MA, et al. Fibromyalgia. Nat Rev Dis Primers. 2015;1(1):15022. doi:10.1038/nrdp.2015.22

2. Siracusa R, Paola RD, Cuzzocrea S, Impellizzeri D. Fibromyalgia: pathogenesis, mechanisms, diagnosis and treatment options update. Int J Mol Sci.
2021;22(8):3891. PMID: 33918736; PMCID: PMC8068842. doi:10.3390/ijms22083891

3. Martinez-Lavin M. Centralized nociplastic pain causing fibromyalgia: an emperor with no cloths? Clin Rheumatol. 2022;41(12):3915-3917. Epub
2022 Oct 14. PMID: 36239845; PMCID: PMC9561334. doi:10.1007/s10067-022-06407-5

4. Srinivasan S, Maloney E, Wright B, et al. The problematic nature of fibromyalgia diagnosis in the community. ACR Open Rheumatol. 2019;1
(1):43-51. PMID: 31777779; PMCID: PMC6857982. doi:10.1002/acr2.1006

5. Furness PJ, Vogt K, Ashe S, Taylor S, Haywood-Small S, Lawson K. What causes fibromyalgia? An online survey of patient perspectives. Health
Psychology Open. 2018;5(2):2055102918802683. doi:10.1177/2055102918802683

6. Clauw DJ. Fibromyalgia: an overview. Am J Med. 2009;122(12):S3-S13. doi:10.1016/j.amjmed.2009.09.006

7. Bellato E, Marini E, Castoldi F, et al. Fibromyalgia syndrome: etiology, pathogenesis, diagnosis, and treatment. Pain Res Treatment. 2012;2012
(1):426130. doi:10.1155/2012/426130

8. Ursini F, Naty S, Grembiale RD. Fibromyalgia and obesity: the hidden link. Rheumatol Inter. 2011;31(11):1403—1408. doi:10.1007/s00296-011-
1885-z

9. Yunus MB, Arslan S, Aldag JC. Relationship between fibromyalgia features and. Smoking Scandinav J Rheumatol. 2002;31(5):301-305.
doi:10.1080/030097402760375214

216 https: Open Access Rheumatology: Research and Reviews 2025:17


https://doi.org/10.1038/nrdp.2015.22
https://doi.org/10.3390/ijms22083891
https://doi.org/10.1007/s10067-022-06407-5
https://doi.org/10.1002/acr2.1006
https://doi.org/10.1177/2055102918802683
https://doi.org/10.1016/j.amjmed.2009.09.006
https://doi.org/10.1155/2012/426130
https://doi.org/10.1007/s00296-011-1885-z
https://doi.org/10.1007/s00296-011-1885-z
https://doi.org/10.1080/030097402760375214

Chahine et al

10.

12.

13.
14

15.
16.

17.
18.

19.

20.

2

—_

22.
23.
24.
25.
26.
217.

28.
29.

30.
31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
44,

45.

Fitzcharles MA, Rampakakis E, Ste-Marie PA, Sampalis JS, Shir Y. The association of socioeconomic status and symptom severity in persons with
fibromyalgia. The. J Rheumatol. 2014;41(7):1398-1404. doi:10.3899/jrheum.131515

. Assumpgdo A, Cavalcante AB, Capela CE, et al. Prevalence of fibromyalgia in a low socioeconomic status population. BMC Musculoskelet Disord.

2009;10(10):1-7. doi:10.1186/1471-2474-10-1

Al-Allaf AW, Dunbar KL, Hallum NS, Nosratzadeh B, Templeton KD, Pullar T. A case—control study examining the role of physical trauma in the
onset of fibromyalgia syndrome. Rheumatology. 2002;41(4):450-453. doi:10.1093/rheumatology/41.4.450

Littlejohn G, Guymer E. Central processes underlying fibromyalgia. Eur Med J. 2018;3(4):79-86.

. Becker S, Schweinhardt P. Dysfunctional neurotransmitter systems in fibromyalgia, their role in central stress circuitry and pharmacological actions

on these systems. Pain Res Treatment. 2012;2012(1):741746. doi:10.1155/2012/741746

Stahl SM. Fibromyalgia—pathways and neurotransmitters. Hum Psychopharmacol Clin Exp. 2009;24(S1):S11-S17. doi:10.1002/hup.1029

Pyke TL, Osmotherly PG, Baines S. Measuring glutamate levels in the brains of fibromyalgia patients and a potential role for glutamate in the
pathophysiology of fibromyalgia symptoms: a systematic review. Clin J Pain. 2017;33(10):944-954. doi:10.1097/AJP.0000000000000474

Juhl JH. Fibromyalgia and the serotonin pathway. Altern Med Review. 1998;3(5):367-375.

Catala P, Gutiérrez L, Ecija C, Pefiacoba C. Pathological cycle between pain insomnia, and anxiety in women with fibromyalgia and its association
with disease impact. Biomedicines. 2023;11(1):148. doi:10.3390/biomedicines11010148

Pérez-Aranda A, Andrés-Rodriguez L, Feliu-Soler A, et al. Clustering a large Spanish sample of patients with fibromyalgia using the fibromyalgia
impact questionnaire-revised: differences in clinical outcomes, economic costs, inflammatory markers, and gray matter volumes. Pain. 2019;160
(4):908-921. doi:10.1097/j.pain.0000000000001468

Gold SM, Kohler-Forsberg O, Moss-Morris R, et al. Comorbid depression in medical diseases. Nat Rev Dis Primers. 2020;6(1):69. doi:10.1038/
$41572-020-0200-2

. Tolentino JC, Schmidt SL. DSM-5 criteria and depression severity: implications for clinical practice. Front Psych. 2018;9:450. doi:10.3389/

fpsyt.2018.00450

Shorey S, Ng ED, Wong CH. Global prevalence of depression and elevated depressive symptoms among adolescents: a systematic review and
meta-analysis. Br J Clin Psychol. 2022;61(2):287-305. doi:10.1111/bjc.12333

Woody CA, Ferrari AJ, Siskind DJ, Whiteford HA, Harris MG. A systematic review and meta-regression of the prevalence and incidence of
perinatal depression. J Affect Disord. 2017;219:86-92. doi:10.1016/j.jad.2017.05.003

Beekman ATF, Penninx BWJH, Deeg DJH, Ormel J, Braam AW, Van Tilburg W. Depression and physical health in later life: results from the
longitudinal aging study amsterdam (LASA). J Affect Disord. 1997;46(3):219-231. doi:10.1016/S0165-0327(97)00145-6

Trivedi MH. The link between depression and physical symptoms. Primary Care Comp J Clin Psych. 2004;6(suppl 1):12.

Grossberg A, Rice T. Depression and suicidal behavior in adolescents. Med Clinics. 2023;107(1):169—-182. doi:10.1016/j.mcna.2022.04.005

Kato K, Sullivan PF, Evengard B, Pedersen NL. Importance of genetic influences on chronic widespread pain. Arthritis Rheum. 2006;54
(5):1682-1686. doi:10.1002/art.21798

Gracely RH, Ceko M, Bushnell MC. Fibromyalgia and depression. Pain Res Treatment. 2012;2012(1):486590. doi:10.1155/2012/486590

Yepez D, Grandes XA, Manjunatha RT, Habib S, Sangaraju SL. Fibromyalgia and depression: a literature review of their shared aspects. Cureus.
2022;14(5).

Stein MB, Sareen J. Generalized anxiety disorder. N Engl J Med. 2015;373(21):2059-2068. doi:10.1056/NEJMcp1502514

Substance Abuse and Mental Health Services Administration. Impact of the DSM-IV to DSM-5 changes on the national survey on drug use and
health [Internet]. Rockville (MD): Substance Abuse and Mental Health Services Administration (US); 2016. Table 3.15, DSM-IV to DSM-5
Generalized Anxiety Disorder Comparison Available from: https://www.ncbi.nlm.nih.gov/books/NBK519704/table/ch3.t15/. Accessed September
5, 2025.

Harvard Medical School. National Comorbidity Survey (NCS). 2017. Available from: https://www.hcp.med.harvard.edu/ncs/index.php. Accessed
September 5, 2025.

Hallberg LRM, Carlsson SG. Coping with fibromyalgia: a qualitative study. Scand J Caring Sci. 2000;14(1):29-36. doi:10.1111/j.1471-6712.2000.
tb00558.x

Pagano T, Matsutani LA, Ferreira EAG, Marques AP, Pereira CADB. Assessment of anxiety and quality of life in fibromyalgia patients. Sdo Paulo
Med J. 2004;122(6):252-258. doi:10.1590/S1516-31802004000600005

Aparicio VA, Ortega FB, Carbonell-Baeza A, Cuevas AM, Delgado-Fernandez M, Jonatan R. Anxiety, depression and fibromyalgia pain and
severity. Behav Psychol. 2013;21(2):381.

Reich JW, Johnson LM, Zautra AJ, et al. Uncertainty of illness relationships with mental health and coping processes in fibromyalgia patients.
J Behav Med. 2006;29:307-316. doi:10.1007/s10865-006-905

Freeman D, Sheaves B, Waite F, Harvey AG, Harrison PJ. Sleep disturbance and psychiatric disorders. Lancet Psych. 2020;7(7):628—637.
doi:10.1016/S2215-0366(20)30136-X

Morin CM, Benca R. Chronic insomnia. Lancet. 2012;379(9821):1129—-1141. doi:10.1016/S0140-6736(11)60750-2

Bonnet MH, Arand DL. Consequences of insomnia. Sleep Med Clin. 2006;1(3):351-358. doi:10.1016/j.jsmc.2006.06.004

Drake CL, Roehrs T, Roth T. Insomnia causes, consequences, and therapeutics: an overview. Depress Anxiety. 2003;18(4):163-176. doi:10.1002/
da.10151

Chen JT, Zhang P, Kong XY, et al. Changed serum levels of CD62E+, angiotensin II and copeptin in patients with chronic insomnia disorder: a link
between insomnia and stroke? Sleep Med. 2022;91:96—104. doi:10.1016/j.sleep.2022.02.017

Li L, Gan Y, Zhou X, et al. Insomnia and the risk of hypertension: a meta-analysis of prospective cohort studies. Sleep Med Rev. 2021;56:101403.
doi:10.1016/j.smrv.2020.101403

Chervin RD, Feinberg S, Krishnan E, et al. Sleep disordered breathing in patients with fibromyalgia. J Rheumatol. 2000;27(2):423-427.

Patil SP, Ayappa IA, Caples SM, et al. Treatment of adult obstructive sleep apnea with positive airway pressure: an American academy of sleep
medicine clinical practice guideline. J Clin Sleep Med. 2019;15(2):335-343. doi:10.5664/jcsm.7640

Lentz MJ, Steiner A, Davidson S, et al. Sleep disorders in fibromyalgia: a clinical review. Curr Rheumatol Rep. 2018;20(7):40. doi:10.1007/
$11926-018-0750-4

Open Access Rheumatology: Research and Reviews 2025:17 htps: 217


https://doi.org/10.3899/jrheum.131515
https://doi.org/10.1186/1471-2474-10-1
https://doi.org/10.1093/rheumatology/41.4.450
https://doi.org/10.1155/2012/741746
https://doi.org/10.1002/hup.1029
https://doi.org/10.1097/AJP.0000000000000474
https://doi.org/10.3390/biomedicines11010148
https://doi.org/10.1097/j.pain.0000000000001468
https://doi.org/10.1038/s41572-020-0200-2
https://doi.org/10.1038/s41572-020-0200-2
https://doi.org/10.3389/fpsyt.2018.00450
https://doi.org/10.3389/fpsyt.2018.00450
https://doi.org/10.1111/bjc.12333
https://doi.org/10.1016/j.jad.2017.05.003
https://doi.org/10.1016/S0165-0327(97)00145-6
https://doi.org/10.1016/j.mcna.2022.04.005
https://doi.org/10.1002/art.21798
https://doi.org/10.1155/2012/486590
https://doi.org/10.1056/NEJMcp1502514
https://www.ncbi.nlm.nih.gov/books/NBK519704/table/ch3.t15/
https://www.hcp.med.harvard.edu/ncs/index.php
https://doi.org/10.1111/j.1471-6712.2000.tb00558.x
https://doi.org/10.1111/j.1471-6712.2000.tb00558.x
https://doi.org/10.1590/S1516-31802004000600005
https://doi.org/10.1007/s10865-006-905
https://doi.org/10.1016/S2215-0366(20)30136-X
https://doi.org/10.1016/S0140-6736(11)60750-2
https://doi.org/10.1016/j.jsmc.2006.06.004
https://doi.org/10.1002/da.10151
https://doi.org/10.1002/da.10151
https://doi.org/10.1016/j.sleep.2022.02.017
https://doi.org/10.1016/j.smrv.2020.101403
https://doi.org/10.5664/jcsm.7640
https://doi.org/10.1007/s11926-018-0750-4
https://doi.org/10.1007/s11926-018-0750-4

Chahine et al

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

8.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.
73.

74.

75.

Perlis M, Pigeon W, Gehrman P, et al. Neurobiological mechanisms in chronic insomnia. Sleep Med Clin. 2009;4(4):549-558. doi:10.1016/j.
jsmc.2009.07.002

Consoli G, Marazziti D, Ciapparelli A, et al. The impact of mood, anxiety, and sleep disorders on fibromyalgia. Comprehen Psych. 2012;53
(7):962-967. doi:10.1016/j.comppsych.2012.03.008

Baker S, McBeth J, Chew-Graham CA, Wilkie R. Musculoskeletal pain and co-morbid insomnia in adults; a population study of the prevalence and
impact on restricted social participation. BMC Fam Pract. 2017;18(1):17. PMID: 28173767; PMCID: PMC5297165. doi:10.1186/s12875-017-
0593-5

Roth T, Bhadra-Brown P, Pitman VW, Roehrs TA, Resnick E. Characteristics of disturbed sleep in patients with fibromyalgia compared with
insomnia or with pain-free volunteers. Clin J Pain. 2016;32(4):302-307. doi:10.1097/AJP.0000000000000261

McCrae CS, Mundt JM, Curtis AF, et al. Gray matter changes following cognitive behavioral therapy for patients with comorbid fibromyalgia and
insomnia: a pilot study. J Clin Sleep Med. 2018;14(9):1595-1603. doi:10.5664/jcsm.7344

Finan PH, Goodin BR, Smith MT, et al. The association of sleep and pain: an update and a path forward. J Pain. 2013;14(12):1539-1552.
doi:10.1016/j.jpain.2013.08.007

Lustberg L, Reynolds CF. Depression and insomnia: questions of cause and effect. Sleep Med Rev. 2000;4(3):253-262. doi:10.1053/
smrv.1999.0075

Gangwisch JE, Malaspina D, Posner K, et al. Insomnia and sleep duration as mediators of the relationship between depression and hypertension
incidence, American. J Hyperten. 2010;23(1):62—69. doi:10.1038/ajh.2009.202

Mason EC, Harvey AG. Insomnia before and after treatment for anxiety and depression. J Affect Disord. 2014;168(168):415-421. doi:10.1016/].
jad.2014.07.020

Tang NK, Lereya ST, Boulton H, et al. Nonpharmacological treatments of insomnia for long-term painful conditions: a systematic review and
meta-analysis of patient-reported outcomes in randomized controlled trials. Sleep. 2015;38(11):1751-1764. doi:10.5665/sleep.5158

Ye -Y-Y, Zhang Y-F, Chen J, et al. Internet-based cognitive behavioral therapy for insomnia (ICBT-1) improves comorbid anxiety and depression-a
meta-analysis of randomized controlled trials. Courvoisier DS, ed. PLoS One. 2015;10(11):e0142258. doi:10.1371/journal.pone.0142258
Cunningham JEA, Shapiro CM. Cognitive behavioural therapy for insomnia (CBT-I) to treat depression: a systematic review. J Psychosom Res.
2018;106:1-12. doi:10.1016/j.jpsychores.2017.12.012

Diaz-Piedra C, Catena A, Miro E, Martinez MP, Sanchez Al, Buela-Casal G. The impact of pain on anxiety and depression is mediated by objective
and subjective sleep characteristics in fibromyalgia patients. Clin J Pain. 2014;30(10):852—859. doi:10.1097/ajp.0000000000000040

McCrae CS, Williams J, Roditi D, et al. Cognitive behavioral treatments for insomnia and pain in adults with comorbid chronic insomnia and
fibromyalgia: clinical outcomes from the SPIN randomized controlled trial. Sleep. 2019;42(3):zsy234. PMID: 30496533; PMCID: PMC6424087.
doi:10.1093/sleep/zsy234

Moukaddem A, Chaaya M, Slim ZF, Jaffa M, Sibai AM, Uthman I. Fibromyalgia: epidemiology and risk factors, a population-based case-control
study in Lebanon. Inter J Rheumatol Dis. 2017;20(2):169-176. doi:10.1111/1756-185X.12701

Wolfe F, Brihler E, Hinz A, Hauser W. Fibromyalgia prevalence, somatic symptom reporting, and the dimensionality of polysymptomatic distress:
results from a survey of the general population. Arthr Care Res. 2013;65(5):777-785. doi:10.1002/acr.21931

Alzabibi MA, Shibani M, Alsuliman T, et al. Fibromyalgia: epidemiology and risk factors, a population-based case-control study in Damascus,
Syria. BMC Rheumatology. 2022;6(1). doi:10.1186/s41927-022-00294-8

El Zouki CJ, Chahine A, Mhanna M, Obeid S, Hallit S. Rate and correlates of post-traumatic stress disorder (PTSD) following the Beirut blast and
the economic crisis among Lebanese University students: a cross-sectional study. BMC Psychiatry. 2022;22(1):532. doi:10.1186/s12888-022-
04180-y

Farran N. Mental health in Lebanon: tomorrow’s silent epidemic. Ment Health Prev. 2021;24:200218. Epub 2021 Sep 24. PMID: 34660191;
PMCID: PMC8503814. doi:10.1016/j.mhp.2021.200218

Al Karaki G, Hallit S, Malaeb D, et al. Prevalence and factors associated with insomnia among a representative sample of the lebanese population:
results of a cross-sectional study. J Epidemiol Glob Health. 2020;10(2):124-130. PMID: 32538027, PMCID: PMC7310781. doi:10.2991/jegh.
k.200117.001

El Zouki C-J, Chahine A, Hallit R, et al. Arabic validation of the incharge financial distress/financial well-being scale and the new single-item
financial stress scale. Front Public Health. 2025;13:1570404. doi:10.3389/fpubh.2025.1570404

Assaf M, Hallit R, Fawaz M, et al. Arabic translation and psychometric testing of the physical activity index (PAI). 2025. DOI: 10.21203/rs.3.rs-
5945662/v1

Feingold KR, Anawalt B, Blackman MR, et al. Endotext [Internet]. South Dartmouth (MA): MDText.com, Inc.; 2000. Table 4. [2016 Revisions to
the 2010/2011 Fibromyalgia Diagnostic Criteria] Available from: https://www.ncbi.nlm.nih.gov/books/NBK279092/table/fibromyalgia.T.2016
revisions_to_the 201/. Accessed September 5, 2025.

Wolfe F. New American college of rheumatology criteria for fibromyalgia: a twenty-year journey. Arthritis Care Res. 2010;62(5):583-584.
doi:10.1002/acr.20156

Bennett RM, Friend R, Marcus D, et al. Criteria for the diagnosis of fibromyalgia: validation of the modified 2010 preliminary American college of
rheumatology criteria and the development of alternative criteria. Arthritis Care Res. 2014;66(9):1364-1373. doi:10.1002/acr.22301

Kaltsas G, Tsiveriotis K. Fibromyalgia. In: Feingold KR, Anawalt B, Blackman MR, editors. Endotext. South Dartmouth (MA): MDText.com, Inc.;
2000. Table 4. [2016 Revisions to the 2010/2011 Fibromyalgia Diagnostic Criteria].

Chahine C, El Zouki CJ, Jebreen K, et al. Validation of the Arabic version of the fibromyalgia survey questionnaire. J Pain Res. In press 2025.
Wolfe F, Egloff N, Hauser W. Widespread pain and low widespread pain index scores among fibromyalgia-positive cases assessed with the 2010/
2011 fibromyalgia criteria. J Rheumatol. 2016;43(9):1743—1748. doi:10.3899/jrheum.160153

Galvez-Sanchez CM, De la Coba P, Duschek S, Reyes DEI Paso GA. Reliability, factor structure and predictive validity of the widespread pain
index and symptom severity scales of the 2010 American college of rheumatology criteria of fibromyalgia. J Clin Med. 2020;9(8):2460.
doi:10.3390/jcm9082460

Wolfe F, Clauw DJ, Fitzcharles MA, et al. The American college of rheumatology preliminary diagnostic criteria for fibromyalgia and measurement
of symptom severity. Arthritis Care Res. 2010;62(5):600-610. doi:10.1002/acr.20140

218 https: Open Access Rheumatology: Research and Reviews 2025:17


https://doi.org/10.1016/j.jsmc.2009.07.002
https://doi.org/10.1016/j.jsmc.2009.07.002
https://doi.org/10.1016/j.comppsych.2012.03.008
https://doi.org/10.1186/s12875-017-0593-5
https://doi.org/10.1186/s12875-017-0593-5
https://doi.org/10.1097/AJP.0000000000000261
https://doi.org/10.5664/jcsm.7344
https://doi.org/10.1016/j.jpain.2013.08.007
https://doi.org/10.1053/smrv.1999.0075
https://doi.org/10.1053/smrv.1999.0075
https://doi.org/10.1038/ajh.2009.202
https://doi.org/10.1016/j.jad.2014.07.020
https://doi.org/10.1016/j.jad.2014.07.020
https://doi.org/10.5665/sleep.5158
https://doi.org/10.1371/journal.pone.0142258
https://doi.org/10.1016/j.jpsychores.2017.12.012
https://doi.org/10.1097/ajp.0000000000000040
https://doi.org/10.1093/sleep/zsy234
https://doi.org/10.1111/1756-185X.12701
https://doi.org/10.1002/acr.21931
https://doi.org/10.1186/s41927-022-00294-8
https://doi.org/10.1186/s12888-022-04180-y
https://doi.org/10.1186/s12888-022-04180-y
https://doi.org/10.1016/j.mhp.2021.200218
https://doi.org/10.2991/jegh.k.200117.001
https://doi.org/10.2991/jegh.k.200117.001
https://doi.org/10.3389/fpubh.2025.1570404
http://DOI:%2010.21203/rs.3.rs-5945662/v1
http://DOI:%2010.21203/rs.3.rs-5945662/v1
https://www.ncbi.nlm.nih.gov/books/NBK279092/table/fibromyalgia.T.2016_revisions_to_the_201/
https://www.ncbi.nlm.nih.gov/books/NBK279092/table/fibromyalgia.T.2016_revisions_to_the_201/
https://doi.org/10.1002/acr.20156
https://doi.org/10.1002/acr.22301
https://doi.org/10.3899/jrheum.160153
https://doi.org/10.3390/jcm9082460
https://doi.org/10.1002/acr.20140

Chahine et al

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.
88.

89.

90.

91

93.

94.

95.
96.

Wolfe F, Clauw DJ, Fitzcharles MA, et al. Fibromyalgia criteria and severity scales for clinical and epidemiological studies: a modification of the
ACR preliminary diagnostic criteria for fibromyalgia. J Rheumatol. 2011;38(6):1113-1122. doi:10.3899/jrheum.100594

Obeid S, Hemade A, Malaeb D, et al. Psychometric properties of the ultra-brief self-report patient health questionnaire-4 (PHQ-4) to assess anxiety
and depression in Arabic-speaking adults. BMC Psychiatry. 2024;24(1):537. doi:10.1186/s12888-024-05978-8

Kroenke KMD, Spitzer RLMD, Jbwdsw W, Bmdpd L. An ultra- brief screening scale for anxiety and depression: the PHQ—4. Psychoso Matics.
2009;50(6):613-621.

Hallit S, Haddad C, Hallit R, et al. Validation of selected sleeping disorders related scales in Arabic among the Lebanese population. Sleep Biol
Rhythms. 2019;17(2):183-189. doi:10.1007/s41105-018-0196-0

Morin CM. Insomnia: Psychological Assessment and Management. New York: Guilford Press; 1993.

Spaeth M, Rizzi M, Sarzi-Puttini P. Fibromyalgia and sleep. Best Pract Res. 2011;25(2):227-239.

Bradley LA. Pathophysiology of fibromyalgia. Am J Med. 2009;122(12):S22-S30. doi:10.1016/j.amjmed.2009.09.008

Martinez-Lavin M, Hermosillo AG, Rosas M, et al. Circadian studies of autonomic nervous balance in patients with fibromyalgia: a heart rate
variability analysis. Arthritis Rheum. 1998;41(11):1966—1971. doi:10.1002/1529-0131(199811)41:11<1966::AID-ART11>3.0.CO;2-O

Baglioni C, Battagliese G, Feige B, et al. Insomnia as a predictor of depression: a meta-analytic evaluation of longitudinal epidemiological studies.
J Affect Disord. 2011;135(1-3):10-19. doi:10.1016/j.jad.2011.01.011

Franzen PL, Buysse DJ. Sleep disturbances and depression: risk relationships for subsequent depression and therapeutic implications. Dialog Clin
Neurosci. 2008;10(4):473-481. doi:10.31887/DCNS.2008.10.4/plfranzen

Dag N, Mykletun A, Dahl AA. Chronic insomnia as a risk factor for developing anxiety and depression. Sleep. 2007;30(7):873-880. doi:10.1093/
sleep/30.7.873

Fawcett J, Scheftner WA, Fogg L, et al. Time-related predictors of suicide in major affective disorder. Am J Psych. 1990;147(9):1189-1194.
Fang H, Tu S, Sheng J, et al. Depression in sleep disturbance: a review on a bidirectional relationship, mechanisms and treatment. J Cell Mol Med.
2019;23(4):2324-2332. doi:10.1111/jcmm.14170

Blake MJ, Trinder JA, Allen NB. Mechanisms underlying the association between insomnia, anxiety, and depression in adolescence: implications
for behavioral sleep interventions. Clinic Psychol Rev. 2018;63:25-40. doi:10.1016/j.cpr.2018.05.006

Lind MJ, Hawn SE, Sheerin CM, et al. An examination of the etiologic overlap between the genetic and environmental influences on insomnia and
common psychopathology. Depress Anxiety. 2017;34(5):453—462. doi:10.1002/da.22587

. Fietta P, Fietta P, Manganelli P. Fibromyalgia and psychiatric disorders. Acta Biomedica-Ateneo Parmense. 2007;78(2):88.
92.

Galvez-Sanchez CM, Duschek S, Reyes DEI Paso GA. Psychological impact of fibromyalgia: current perspectives. Psychol Res Behav Manag.
2019;12:117-127. PMID: 30858740; PMCID: PMC6386210. doi:10.2147/PRBM.S178240

Adawi M, Chen W, Bragazzi NL, et al. Suicidal behavior in fibromyalgia patients: rates and determinants of suicide ideation, risk, suicide, and
suicidal attempts-a systematic review of the literature and meta-analysis of over 390,000 fibromyalgia patients. Front Psychiatry. 2021;12:629417.
PMID: 34867495; PMCID: PMC8640182. doi:10.3389/fpsyt.2021.629417

Zhu Y, Bi Y, Zhu T, et al. Mendelian randomization highlights sleep disturbances mediated the effect of depression on chronic pain. Brain Behav.
2024;14(7):€3596. PMID: 38967065; PMCID: PMC11224770. doi:10.1002/brb3.3596

Palagini L, Hertenstein E, Riemann D, Nissen C. Sleep, insomnia and mental health. J Sleep Res. 2022;31(4):¢13628. doi:10.1111/jsr.13628

Cai L, Bao Y, Fu X, et al. Causal links between major depressive disorder and insomnia: a Mendelian randomisation study. Gene. 2021;768:145271.
doi:10.1016/j.gene.2020.145271

Open Access Rheumatology: Research and Reviews Dovepress
Taylor & Francis Group

Publish your work in this journal

Open Access Rheumatology Research and Reviews is an international, peer-reviewed, open access journal publishing original research,
reports, editorials, reviews and commentaries on all aspects of clinical and experimental rtheumatology in the clinic and laboratory including
the following topics: Pathology, pathophysiology of rheumatological diseases; Investigation, treatment and management of rheumatological
diseases; Clinical trials and novel pharmacological approaches for the treatment of rheumatological disorders. The manuscript management
system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/
testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/open-access-rheumatology-research-and-reviews-journal

Open Access Rheumatology: Research and Reviews 2025:17 EXin>QO 219


https://doi.org/10.3899/jrheum.100594
https://doi.org/10.1186/s12888-024-05978-8
https://doi.org/10.1007/s41105-018-0196-0
https://doi.org/10.1016/j.amjmed.2009.09.008
https://doi.org/10.1002/1529-0131(199811)41:11%3C1966::AID-ART11%3E3.0.CO;2-O
https://doi.org/10.1016/j.jad.2011.01.011
https://doi.org/10.31887/DCNS.2008.10.4/plfranzen
https://doi.org/10.1093/sleep/30.7.873
https://doi.org/10.1093/sleep/30.7.873
https://doi.org/10.1111/jcmm.14170
https://doi.org/10.1016/j.cpr.2018.05.006
https://doi.org/10.1002/da.22587
https://doi.org/10.2147/PRBM.S178240
https://doi.org/10.3389/fpsyt.2021.629417
https://doi.org/10.1002/brb3.3596
https://doi.org/10.1111/jsr.13628
https://doi.org/10.1016/j.gene.2020.145271
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Background
	The Relationship Between Fibromyalgia, Anxiety and Depression
	The Relationship Between Fibromyalgia and Insomnia
	The Interactions Between Fibromyalgia, Depression, Anxiety and Insomnia
	The Present Study

	Methods
	Ethics Approval
	Study Design and Participants
	Questionnaire
	Widespread Pain Index (WPI)
	Symptom Severity Scale (SSS)
	Patient Health Questionnaire (PHQ-4)
	Insomnia Severity Index (ISI)
	Statistical Analysis

	Results
	Participants
	Bivariate Analysis of Factors Associated with Depression, Anxiety and Insomnia
	Analysis of Mediation

	Discussion
	Clinical Implications
	Limitations
	Conclusion
	Abbreviations
	Data Sharing Statement
	Ethics Approval and Consent to Participate
	Acknowledgments
	Author Contributions
	Funding
	Disclosure

