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Background: Fibromyalgia (FM) patients often perceive heightened levels of injustice, which can be associated with depressive 
symptoms. Despite this connection, the mediating role of depression between perceived injustice and pain intensity in FM patients 
remains unexplored.
Aim: This study explored whether depression mediates the relationship between perceived injustice and pain intensity in FM.
Methods: Data were collected through an online survey distributed to FM patients at the Tel Aviv Sourasky Medical Center, Israel. 
A total of 161 FM patients completed the survey, with perceived injustice assessed using the Injustice Experience Questionnaire, 
depression evaluated using the Patient Health Questionnaire, and pain intensity measured with the numerical Pain Intensity Rating 
Scale. Statistical analyses included analysis of variance and bootstrap-based mediation models.
Results: FM patients reported elevated levels of pain, perceived injustice, and depression. The study found that depression 
significantly mediated the association between perceived injustice and pain intensity in FM patients (P < 0.001, CI = 0.024, 0.312).
Conclusion: The link between perceived injustice and pain intensity in FM is partially explained by the level of depression. 
Individuals with higher perceived injustice scores are more susceptible to depression, subsequently experiencing increased pain. 
These findings suggest that intervention programs targeting depression may mitigate the impact of perceived injustice on pain intensity 
in FM, potentially enhancing health-related quality of life.

Plain Language Summary: This study explores the connection between feelings of unfairness, depression, and pain levels in people 
with fibromyalgia, a chronic condition that causes widespread pain and emotional distress. Fibromyalgia patients often report 
experiencing a sense of injustice, such as feeling misunderstood or treated unfairly, which can worsen their mental and physical health. 

We aimed to investigate whether depression plays a role in linking perceived injustice to the intensity of pain experienced by these 
patients. To do this, we surveyed 161 individuals with fibromyalgia using online questionnaires. Participants rated their feelings of 
injustice, symptoms of depression, and pain intensity. Statistical methods were used to analyze how these factors interact. 

Our findings showed that people who felt a higher sense of injustice were more likely to experience symptoms of depression. This 
depression, in turn, contributed to higher levels of pain. In other words, depression served as a bridge connecting feelings of injustice 
to increased pain intensity. 

These results highlight the importance of addressing depression in fibromyalgia treatment. By helping patients manage depressive 
symptoms, healthcare providers may reduce the impact of perceived injustice on pain, potentially improving patients’ quality of life. This 
study emphasizes the need for psychological interventions to complement traditional pain management strategies for fibromyalgia patients. 

By understanding how mental health influences physical pain, this research supports a more comprehensive approach to care for 
people living with fibromyalgia. 
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Introduction
Fibromyalgia Syndrome (FM) is a centralized pain condition affecting up to 5% of the global population and is more 
prevalent in women than in men.1,2 FM is characterized by widespread musculoskeletal pain, sleep disturbances, fatigue, 
notable cognitive impairment symptoms, and a high incidence of functional disability.2,3 Despite extensive research, the 
precise cause and pathophysiology of FM remain elusive. However, abnormal central pain processing is identified as one 
of the primary mechanisms, manifested as heightened responses to experimental stimuli (sensitization), increased 
neuronal activity in pain-processing brain regions, and alterations in pain-related neurotransmitter levels.4–7 FM patients 
often suffer from fatigue, emotional distress, and maladaptive coping strategies.8–12

FM is associated with increased negative affect, including distress and aversive emotions such as sadness, fear, anger, and 
guilt. Individuals with FM also frequently report elevated stress levels, heightened anger, and pain catastrophizing tendencies.13

Depression and anxiety are among the most prevalent psychiatric comorbidities, significantly impacting patients’ 
quality of life.11,14 Compared to the general population, individuals with FM demonstrate higher rates of a broad range of 
mental health conditions, including generalized anxiety disorder, panic attacks, phobias, obsessive-compulsive disorder, 
post-traumatic stress disorder, major depressive disorder, dysthymia, and bipolar disorder.13,15–20

Depression is the most prevalent comorbidity associated with FM, with a lifetime prevalence estimated at 63%.14 

Most research has predominantly turned to “diathesis-stress” models to elucidate how depressive symptoms may emerge 
following the onset of a pain condition. These models propose that psychological factors interact with the stress induced 
by pain to increase the likelihood of experiencing depressive symptoms.21 Any element amplifying the perceived threat 
or the weight of associated losses from pain could potentially act as a diathesis for symptoms of depression.22

One of the challenges in managing FM is the absence of clinically valid tests for diagnosis and assessment.23 

Moreover, the ongoing debate in the medical community about the nature of FM complicates patients’ understanding and 
management of their illness and associated pain. Research suggests that FM patients encounter greater difficulty in 
comprehending and articulating their pain compared to individuals with other chronic pain conditions like Rheumatoid 
Arthritis (RA).10 The International Association for the Study of Pain (IASP) defines pain as “An unpleasant sensory and 
emotional experience associated with, or resembling that associated with, actual or potential tissue damage”.24 Indeed, 
the experience of pain is a complex result of interactions between physiological and psychological factors,25 the latter 
reflecting cognitive, emotional, and social components.26 An individual’s beliefs and the meaning they attribute to pain, 
especially chronic pain, are recognized as key modulators of their pain experience.25,27–29

Recent evidence highlights the significant role of perceived injustice (PI) in shaping pain experiences and related 
psychological outcomes in individuals with fibromyalgia. PI is a multifaceted psychological construct involving 
appraisals of unfairness, blame, and the severity and irreparability of pain-related loss.21,29,30 In FM, these perceptions 
may be intensified by the lack of clear diagnostic biomarkers, frequent misdiagnosis, and skepticism from healthcare 
providers, which can contribute to patients feeling invalidated or dismissed.10,31,32 Elevated levels of PI have been 
associated with increased pain intensity, pain behaviors, functional disability, and poorer psychological adjustment. 
Importantly, PI has also been linked to greater levels of depression and emotional distress, suggesting that it may not only 
exacerbate physical symptoms but also worsen mental health outcomes. Understanding the role of PI in FM is therefore 
crucial, as it may offer novel targets for intervention, especially in cases where standard pharmacological treatments are 
insufficient. By analyzing PI within a mediational framework, this study aims to shed light on the psychological 
mechanisms through which feelings of injustice may amplify suffering in FM patients.

FM patients have been observed to report higher levels of PI compared to those with other chronic pain conditions 
like RA, possibly due to the lack of clear pathophysiological explanations and biomarkers for FM, which may heighten 
feelings of injustice.10,33

The relationship between PI, depression, and pain intensity in FM is complex. While it is plausible that PI could 
directly influence pain intensity, we hypothesize that depression may serve as a critical mediator in this relationship. 
Depression is known to alter cognitive processes, leading to an increased focus on negative thoughts and cognitive 
distortions, which could amplify the perception of pain.21,34 Moreover, depression may enhance sensitivity to feelings of 
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injustice by heightening perceptions of loss and unfairness.35 In this context, depression could represent a key pathway 
through which PI impacts pain intensity, making it a logical mediator in our model.

The objective of the current study was to examine whether PI is associated with pain intensity in individuals with 
fibromyalgia, and whether depression mediates this relationship. By investigating depression as a mediator, we aim to 
elucidate the pathways through which psychological factors, particularly PI, influence pain experiences in FM. 
Identifying depression as a mediating factor could provide valuable insights into intervention targets and inform more 
comprehensive approaches to pain management in this population.

Methods
Procedure
The study was conducted in accordance with the Declaration of Helsinki, and all procedures were approved by the Tel 
Aviv-Yaffo Institutional Ethics Committee (2021037) and the Tel Aviv Sourasky Medical Center Institutional Review 
Board (reference number 0494-21-TLV) for clinical patients. The research department of the Sourasky Medical Center 
contacted patients from the Rheumatology Department via Email or text message, inviting them to participate in the 
study and providing a link to the online questionnaire. Upon clicking the link, participants were first asked to review and 
sign an electronic informed consent form. They were then directed to complete a set of self-report questionnaires, 
including demographic information. Participation was voluntary, and participants could stop the survey at any point.Data 
collection took place between April 2021 and January 2022 via the Qualtrics online survey platform.

Participants
Data was collected from patients diagnosed with FM in the Rheumatology Department at the Tel Aviv Sourasky Medical 
Center, Israel. A total of 203 FM patients volunteered to participate, of whom 42 (20.69%) did not complete the survey. 
A total of 161 FM patients completed the survey (48.17, SD ± 13.05 years; 138 female [85.2%]). Inclusion criteria were: 
age above 18 years, confirmed diagnosis of FM, native Hebrew speakers, and currently living in Israel. Exclusion criteria 
included a comorbid diagnosis of both FM and rheumatoid arthritis (RA), which led to the exclusion of 46 individuals. 
All patients were treated at the Sourasky Medical Center between 2015–2021.

Measures
Primary Measures
Perceived Injustice 
The Injustice Experience Questionnaire (IEQ) was used to measure pain-related perceptions of injustice.29 The IEQ was 
developed based on two theoretical factors, labeled “severity/irreparability of loss” and “blame/unfairness”, though 
statistically, it comprises one single scale of 12 items. Participants rate the frequency with which they experienced each 
of these items on a 5-point scale, ranging from 0 (never) to 4 (all the time). Examples of items from the first factor 
include: “Most people do not understand how severe my condition is” and “My life will never be the same”. Examples of 
items related to the latter factor include: “I am suffering because of someone else’s negligence” and “It all seems so 
unfair”. All scores are summed to obtain a global score ranging from 0 to 48. The Hebrew version of the Injustice 
Experience Questionnaire (IEQ), which we translated and validated,36 was used in the current study to assess perceived 
injustice among the participants. In the current sample, internal consistency was α=0.93.

Pain Intensity 
Participants were asked to rate their current level of pain on a single-item Numerical Rating Scale (NRS) ranging from 0 (no pain) 
to 10 (excruciating pain). Although internal consistency cannot be computed for a single-item measure, the NRS has been shown 
to have good reliability and validity in assessing pain intensity across various clinical populations.37

Depression 
The Patient Health Questionnaire-9 (PHQ-9), a 9-item depression module from the complete PHQ questionnaire,38 was 
used to assess depression. For each item, patient responses range from 0 (not at all) to 3 (nearly every day). For example, 
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a sample item is “feeling down, depressed, or hopeless”. The questionnaire was translated into Hebrew and validated.39 

All scores are summed to obtain a global score ranging from 0 to 27. The Cronbach’s α, as reported by the developers, 
was 0.89 and 0.86 in the validation studies of the PHQ-9.38 In the current sample, the internal consistency was α=0.88.

Although additional psychological questionnaires were administered to the same sample (ie, GAD-7, STAXI-2, and 
PCS), these measures were not analyzed in this study and are reported elsewhere (Gilam et al, 2024).

Analysis Strategy
Prior to the main analyses, the data were screened for univariate outliers and assessed for normality. Visual inspections of 
histograms and Q–Q plots, along with the Shapiro–Wilk test, indicated no substantial deviations from normality for the 
primary variables (perceived injustice, depression, and pain intensity). Scatterplots were also examined to confirm linear 
relationships between variables. Given the sample size and the robustness of Pearson’s correlation to minor violations of 
normality, parametric tests were deemed appropriate. Therefore, Pearson correlation coefficients were used to assess 
bivariate associations among the main study variables. An alpha level of.05 was used throughout. Based on these 
correlations, we tested the hypothesis for a mediation model, conducting bootstrapped-based mediation using 
PROCESS40 macro for SPSS (IBM Corp., Armonk, NY, U.S.A.). We ran the mediation model with IEQ as the predictor, 
depression as the mediator, and pain intensity as the outcome using IBM SPSS. Bias-corrected 95% confidence intervals 
were produced using 10,000 bootstrap resamples, and the total and indirect effects were considered significant if zero was 
not included in the confidence interval. To assess the potential influence of demographic variables, we re-estimated the 
mediation model using the PROCESS macro (Model 4), controlling for gender and years of education. These covariates 
were entered into the model alongside the primary variables to evaluate whether they modified the indirect effect of 
perceived injustice on pain intensity via depression.

Results
The demographic and clinical characteristics of the sample are presented in Table 1. The sample’s mean age was 48.17, 
SD ± 13.05 years; 85.2% (N=138) were female, and 14.2% (N=23) were male. Nearly half of the sample had 12 years of 
education (46%, 29.2% 13–16 years of education, 24.8% 17 years and higher). On average, the patients who participated 
in the study had suffered from FM for 8.22 years (SD: 6.03 years; range 20).

The mean total IEQ score was 26 (SD 13.09; range 46). The mean total for depression was 14.34 (SD 6.55; range 27). 
The mean pain intensity score was 7.18 (SD 2.16; range 10) Table 1.

Table 1 Sample Characteristics

FM Patients

Mean Range SD

Age (years) 
Gender (%)

48.17 58 13.05

Female 138 (85.2)

Male 23 (14.2)
Education (years)

< 12 74 (46)

13–16 years of education 47 (29.2)
17 < 40 (24.8)

Duration of Diagnosis 8.22 20 6.03

IEQ 26 46 13.09
PHQ-9 14.34 27 6.55

Pain Intensity 7.18 10 2.16

Note: N = 161. 
Abbreviations: IEQ, Injustice Experience Questionnaire; PHQ-9, 
Patient Health Questionnaire.
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Mediation Analysis
The bivariate correlation matrix for the variables used in the mediation analysis (ie, PI, depression, and pain intensity) is 
presented in Table 2 and supports the predicted relationships among these variables Table 2. In line with our hypothesis, we 
observed significant positive correlations between IEQ, depression, and pain intensity. The IEQ demonstrated moderate-to- 
strong positive correlations with all related constructs. Next, we conducted a mediation analysis (Figure 1). The results indicate 
a significant positive association between IEQ and depression (β= 0.70, t(159)= 12.31, p<0.001, R2= 0.49). As well as a positive 
association between IEQ and pain intensity (β= 0.25, t(158)= 2.53, p<0.001, R2= 0.20). The relationship between depression 
and pain intensity was positive and significant (β= 0.24, t(158)= 2.31, p<0.05). The 95% confidence interval (CI) for the indirect 
mediating effect of IEQ on pain intensity through depression was significant and ranged from 0.024 to 0.311 (β=0.17, p<0.05; 
10,000 bootstrap resamples). Hence, depression partially mediated the relationship between IEQ and pain intensity Figure 1. To 
account for potential demographic influences, we re-ran the mediation analysis while controlling for gender and education. The 
indirect effect of IEQ on pain intensity through depression remained statistically significant (β = 0.16, 95% CI [0.019, 0.298]), 
confirming that the mediation pathway is robust even when demographic covariates are taken into account.

Discussion
The primary objective of our study was to investigate the intricate relationship among PI, depression, and pain intensity 
in individuals diagnosed with FM. We specifically examined whether depression acted as a mediator in the well- 
established link between PI and pain intensity. Our study results align with existing research, consistently revealing 
significant correlations between PI, depression, and pain intensity.10,14,21,31,34,35 Additionally, we observed a positive 
correlation between depression and pain intensity.

Table 2 Correlation Matrix of IEQ and Related Factors

IEQ PHQ-9 Pain Intensity

IEQ 1
PHQ-9 0.698** 1

Pain Intensity 0.417** 0.413** 1

Note: **Indicates within-group significance at the 0.01 level 
(2-tailed). 
Abbreviations: IEQ, Injustice Experience Questionnaire; PHQ-9, 
Patient Health Questionnaire.

Figure 1 Mediation model showing that depression partially mediates the relationship between perceived injustice (IEQ) and pain intensity. All paths were significant ( < 0.05; 
p < 0.001). Bootstrap sample = 10,000. 
Note: **Indicates significance at p<0.001. 
Abbreviation: IEQ, Injustice Experience Questionnaire.
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While our findings are consistent with previous research showing significant correlations among PI, depression, and 
pain intensity, the present study provides a novel contribution by empirically testing and confirming a mediation model in 
which depression explains, at least in part, the association between perceived injustice and pain intensity in individuals 
with fibromyalgia. To our knowledge, this is among the first studies to demonstrate this pathway in a well-characterized 
clinical FM sample.

Importantly, the direct association observed between perceived injustice and pain intensity in our sample highlights 
the independent contribution of PI to the pain experience. PI is known to activate cognitive and emotional processes that 
may heighten the perception of pain. For example, chronic appraisals of unfairness and loss can lead to sustained stress 
activation, increased pain vigilance, and reduced pain tolerance. In individuals with FM—who often face stigmatization, 
diagnostic ambiguity, and invalidation—these appraisals may become internalized, contributing to a heightened pain 
experience even in the absence of overt physiological changes. Furthermore, PI may interfere with the development of 
adaptive coping strategies, such as acceptance or self-efficacy, and instead promote emotional responses such as 
resentment, helplessness, and anger, all of which are known to exacerbate pain perception. These processes may help 
explain why PI correlates directly with pain intensity in our findings, beyond its indirect effect through depression.

Interactions Between Perceived Injustice and Depression
PI may interact with depression in several ways, thus intensifying pain symptoms. The unique impact of PI on depressive 
symptoms can be attributed to various underlying processes. Efforts to find meaning in situations of injustice have the potential 
to trigger social comparison mechanisms that negatively affect individuals’ self-esteem. Individuals may interpret their 
suffering as stemming from their shortcomings, deviations, or feelings of unworthiness compared to those with a well- 
defined diagnosis or without pain. These unfavorable self-other comparisons may contribute to the development of depressive 
symptoms.41 Another aspect of PI that influences these symptoms involves thoughts of assigning blame. Studies suggest that 
attributing blame is likely to trigger feelings of anger,30,42 potentially leading to confrontations with insurance representatives, 
healthcare providers, or family members. Such confrontational relationships could be linked to elevated stress levels and 
a decrease in the quality of support, both of which are associated with depressive symptoms.21,43,44

Moreover, the assessment of the severity and irreparability of loss has been identified as a crucial aspect of PI.29 

Losses resulting from pain, such as diminished functionality, reduced independence, and financial instability, may 
predominantly influence PI. Furthermore, loss plays a central role in triggering and sustaining depressive symptoms, 
as the irreparability of the loss can lead to feelings of hopelessness or helplessness, which are associated with depressive 
symptoms.21 FM patients experience various losses due to their diagnosis, ranging from physical, psychological, and 
social functions to a loss of quality of life and self-fulfillment. These losses, combined with the lack of understanding FM 
patients often encounter, the lack of validation, the methods and mechanisms used to determine outcomes, and the 
procedures related to the assessment of compensation claims and medical treatment could heighten PI.8,45,46 This, in turn, 
may lead to heightened depressive symptoms and, consequently, intensified pain levels.

Clinical Implications
PI stands out from other psychological factors due to its diverse range of origins.32 The influence of personal, social, and 
systemic cognitions on PI makes it one of the most complex risk factors to address in clinical settings.47 While the 
management and treatment of PI in individuals experiencing persistent musculoskeletal pain, such as FM patients, have 
not been extensively researched, acceptance-based interventions appear to be a promising approach.48,49 Acceptance and 
Commitment Therapy (ACT) for chronic pain, for example, helps patients accept their pain and commit to living 
a meaningful life despite it. ACT has been shown to reduce the impact of pain on daily functioning and improve overall 
quality of life by encouraging psychological flexibility and reducing pain-related distress.50 Additionally, Emotional 
Awareness and Expression Therapy (EAET) targets the emotional aspects of chronic pain by helping patients identify and 
express suppressed emotions that may contribute to their pain.51 EAET has been particularly effective in reducing pain 
severity and improving emotional well-being in individuals with FM and other chronic pain conditions. These therapies 
address the cognitive and emotional components of PI, helping patients manage their feelings of loss, unfairness, and 
helplessness, which may otherwise exacerbate depressive symptoms and pain intensity.
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Psychological therapies such as Cognitive Behavioral Therapy (CBT) and interpersonal therapy are also commonly 
employed to treat major depression and alleviate depressive symptoms in individuals with chronic pain. CBT for major 
depression involves challenging negative cognitions related to the world (pessimism), the future (hopelessness), and the self 
(low self-worth). It also focuses on mindfulness and behavior change, including increasing engagement in pleasurable 
activities.52,53 These approaches have demonstrated effectiveness in reducing depressive symptoms in FM patients.54,55

Given the similarities between the treatment of PI and depression, and the mediating relationship found between PI, 
depression, and pain severity, further research is needed to determine the effects of treating PI on both depression and 
pain intensity. The integration of pain-focused psychotherapies like ACT and EAET, alongside traditional therapies like 
CBT, may provide a more comprehensive approach to managing both psychological distress and pain in FM patients.

Limitations
Several limitations should be considered when interpreting our findings. Our study focused specifically on PI in 
individuals with FM, and as such, the generalizability of these findings to other chronic pain populations is still being 
determined. While previous research has suggested that PI may serve as a general risk factor for chronic pain patients, the 
mediating role of depression warrants consideration in future research involving various chronic pain populations. 
Additionally, all study variables were assessed using self-report measures instead of a structured clinical interview. 
Because high scores on self-report measures do not necessarily indicate the presence of a diagnosable depressive 
disorder, it is not clear whether the relationships observed in the present study would apply to individuals with 
a clinical diagnosis. Due to the cross-sectional nature of our study, caution should be exercised when concluding the 
direction of the relationships studied. Although our correlations demonstrated notable strength and consistency, future 
research employing intervention-based approaches could provide valuable insights into PI, examining its influence on 
pain intensity. Additionally longitudinal studies should be conducted to provide a more in-depth analysis. Further, the 
study included FM patients using medical treatment for depression. The use of medication could have an effect of levels 
of depression reported. Moreover, our sample consisted mostly of females (85.2%). Future studies should aim for the 
inclusion of a more equal sex distribution.

Beyond these considerations, the study was conducted in a single medical center, which may reduce the ecological 
validity of the results.

Conclusion
Despite the study’s limitations, our findings offer a novel contribution to the understanding of psychological mechanisms 
involved in chronic pain, particularly in fibromyalgia. By demonstrating that depression partially mediates the relation-
ship between perceived injustice and pain intensity, this study highlights a potential pathway through which emotional 
and appraisal-related processes exacerbate the pain experience. These results not only deepen our theoretical under-
standing of the interplay between injustice appraisals and pain but also underscore the importance of targeting perceived 
injustice and depression in clinical interventions. Tailoring treatment approaches to address these psychological dimen-
sions may ultimately improve outcomes for individuals living with fibromyalgia.
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