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Purpose: The objective of the study was to determine whether depressive symptoms mediated the association between helplessness 
and health status, and to assess whether sleep quality moderated this relationship for people with fibromyalgia (FM) in a moderated 
mediation model.
Patients and Methods: The participants were 600 members of a health maintenance organization. The Arthritis Helplessness Index 
(AHI) was used to assess helplessness. The Center for Epidemiological Studies Depression Scale (CES-D) was used to measure 
symptoms of depression. Sleep quality was assessed using The Pittsburgh Sleep Quality Index (PSQI). Health Status was measured 
using the Quality of Well-Being Scale (QWB).
Results: Depressive symptoms partially mediated the relationship between helplessness and health status. Sleep quality fully 
moderated the association between depressive symptoms and health status. However, worse sleep quality was associated with 
a weaker relationship between depressive symptoms and health status.
Conclusion: The findings extend the literature by explaining the impact of helplessness on health status via depressive symptoms, and 
emphasize the importance of reducing feelings of helplessness and depression in people with FM. The results suggest that depressive 
symptoms may be more critical than addressing sleep quality problems in interventions designed for people with FM.
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Introduction
Fibromyalgia (FM) is a chronic health condition characterized by widespread musculoskeletal pain, sleep problems, 
fatigue, and cognitive difficulties.1 The prevalence of FM in the general population ranges from 0.2% to 6.6%, and it is 
diagnosed nine times more frequently in women than in men.2,3 The etiology of FM remains unclear, with a clinical 
diagnosis focused on a patient’s level of pain and symptom severity, such as fatigue, cognitive difficulties, and somatic 
symptoms.1 The treatment of FM has typically focused on reducing pain and improving sleep and physical functioning 
through non-pharmacological interventions.1

FM negatively impacts physical and psychological functioning.4 The symptoms of FM can disrupt social and familial 
relationships, daily activities, and work and educational responsibilities, which may impair quality of life and mental 
health.4 Further, depression is common among people with FM with a prevalence estimated at 25%, with a lifetime 
prevalence of 65%.5 Individuals with FM and comorbid depression are more likely to exhibit increased sleep dis
turbances, sexual dysfunction, lowered physical functioning, and decreased quality of life than individuals without 
depression.6 Perceived disability has also been reported to be influenced by psychological distress among people 
with FM.7
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People with FM experience a complex and diverse range of symptoms. For this reason, tailored treatment plans that 
incorporate multidisciplinary approaches are most effective.8 Food and Drug Administration pharmacological treatments 
include Lyrica (pregabalin),9 Cymbalta (duloxetine),10 and Savella (milnacipran).11 Other common medications used 
include pain relievers, nonsteroidal anti-inflammatory drugs (NSAIDs), antidepressants, analgesics, and muscle 
relaxants.12 Non-pharmacological treatments include cognitive behavioral therapy (CBT), patient education, and physical 
exercise.13

One explanation proposed for why people with FM were more likely to experience psychological problems was the 
lack of scientific evidence surrounding the disorder, specifically, the etiology and prognosis of the condition.1,14 These 
factors may elicit feelings of helplessness among people with FM.14 Researchers have also found that feelings of 
helplessness predicted depression among people with FM,15–17 which may at least partially account for the higher rates of 
depression observed in FM than those with rheumatoid arthritis or those with other chronic health conditions.18,19 In 
addition, feelings of helplessness predicted subjective well-being in people with FM.20

Evidence suggests that helplessness impacts health status via a mediating mechanism. Pereira et al21 demonstrated 
that among skin tumor patients, psychological morbidity mediated the relationship between helplessness and quality of 
life. In addition, depression was positively associated with helplessness22 and negatively associated with health status.14 

Furthermore, Tesio et al23 found that depression mediated the relationship between alexithymia and health related quality 
of life, suggesting that depression may be a mechanism by which other factors influence health status among people with 
FM. Given the evidence supporting the predictive relationship between helplessness and depression,15–17 and the 
associations demonstrated between the variables, depression may mediate the relationship between helplessness and 
health status.

Sleep disturbances are one of the defining characteristics of people with FM and depression,24 and the American 
College of Rheumatology included non-restorative sleep and fatigue as diagnostic criteria for FM in 2010.24 Andrade 
et al25 reported that 92.9% of participants with FM also had a sleep disorder, and Theadom et al26 found that 99% of 
participants with FM reported poor sleep quality. Among people with FM, poor sleep quality was associated with greater 
depression,27,28 increased helplessness,29 lower health status,30 and reduced health-related quality of life.26 Additionally, 
individuals with FM who have poor sleep may be at greater risk of developing depression.31 However, despite the well- 
established associations found between sleep quality, depression, and health status26–28,30 researchers have not examined 
the moderating effects of sleep quality on the association between depression and health status.

The purpose of the present study was to examine the relationships between helplessness, depressive symptoms, sleep 
quality, and health status among people with FM using a moderated mediation model. It was hypothesized that symptoms 
of depression would mediate the relationship between helplessness and health status and that sleep quality would 
moderate the relationship between symptoms of depression and health status.

Materials and Methods
Participants
The participants (n = 600) were part of a large, randomized control trial intervention study conducted between the years 
1997 and 2002, in which no intervention effects were found. The participants were members of a large health 
maintenance organization (HMO). Their ages ranged from 20 to 84 (M = 53.92, SD = 11.45). Participants were primarily 
women (95.5%). Furthermore, most of the participants were White (85.0%), had completed either high school or some 
college (68.5%), and about half worked either a full-time or part-time job (49.3%). To be eligible for the study, 
participants had to have an FM diagnosis from a physician, which was later confirmed through the review of medical 
records. Participants were also required to meet the 1990 American College of Rheumatology criteria conducted by 
a trained researcher. The mean length of time since diagnosis was 4.66 years (SD = 6.15). The study was reviewed and 
approved by the HMO and Institutional Review Board (IRB) of San Diego State University. All participants signed 
a consent form and were treated in accordance with the American Psychological Association ethical guidelines.32 The 
study complied with the Declaration of Helsinki.
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Demographic Variables
A demographic questionnaire administered at baseline assessed the participants’ age, gender, marital status, ethnic origin, 
employment status, highest level of education, and family income.

Helplessness
Helplessness was measured using the Arthritis Helplessness Index (AHI)33 which was adapted for use among people with 
FM by substituting the word “Arthritis” for “Fibromyalgia”. The AHI consists of 15 items designed to measure 
participant’s perceptions of their ability to control their condition.34 Participants respond to statements such as 
“Fibromyalgia is controlling my life”, using a 4-point Likert scale ranging from 1 (strongly disagree) to 4 (strongly 
agree). Nine items are reverse coded, and scores range from 15 to 60 in which higher scores indicate greater helplessness. 
Sufficient validity and reliability have been demonstrated.35 Nicassio et al33 found a Cronbach’s alpha of 0.69 (n = 173), 
and a test-retest reliability of (r = 0.53). A McDonald’s omega coefficient indicated that the reliability of the scale 
was 0.76.

Depressive Symptoms
The Center for Epidemiological Studies Depression Scale (CES-D) was used to assess depressive symptomology.36 The 
items in the CES-D reflect the depressive symptoms that are used to make a diagnosis. The scale was designed to study 
the relationship between depressive symptomology and other variables. The scale consists of 20 items in which 
respondents rate the frequency of each symptom during the past week using a scale from 0 (rarely or none of the time 
< 1 day) to 3 (most of the time 5–7 days). Four items (4, 8, 12, and 16) are worded positively and reverse coded. Scores 
range from 0 to 60 and reflect a sum of the items with higher scores indicating greater depressive symptoms. A cut-off 
score of 19 was used as an indicator of depression as suggested by Turk and Okifuji37 for people with chronic pain. High 
levels of reliability and validity have been established for this measure.36,38 The McDonald’s omega reliability coefficient 
obtained for the sample was 0.92.

Sleep Quality
The Pittsburgh Sleep Quality Index (PSQI) was used to assess global sleep quality within the last 1-month.39 Sleep 
quality is measured using 19 self-rated items that produce seven component scores: subjective sleep quality, sleep 
latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping medications, and daytime dysfunc
tion over the last month. Participants are asked to use a scale that ranges from 0 (Not during the past month) to 3 (Three 
or more times a week), and the seven component scores are summed to generate a global sleep quality score. Scores 
range from 0 to 21, with greater scores indicating worse sleep quality. In this study, a standard cutoff score of five was 
used to indicate the presence of a sleep disorder.40 Adequate reliability and validity have been demonstrated.41,42 The 
McDonald’s omega coefficient for this measure was 0.65.

Health Status
The Quality of Well-Being Scale (QWB)43 was used to measure health status and was administered by a trained research 
assistant. The preference-weighted measure consists of three functioning scales and one symptom scale to yield 
a numerical expression of health status ranging from 0 (death) to 1 (optimal asymptomatic full function); thus, higher 
scores indicate greater health status. The reliability and validity of the scale have been demonstrated in FM samples.30 

Because of this scale’s construction method, internal consistency reliability using McDonald’s omega coefficient was not 
possible.44

Procedures
The data and participants were part of a previous study that examined the effects of social support and education on 
healthcare use and health status, of which no intervention effects were found. All measures mentioned in this study were 
taken from the baseline assessment. All participants were members of a large HMO in San Diego, California, and were 
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recruited through mass mailing, flyers posted in HMO waiting rooms, requests for participant referrals from physicians 
via email, and advertisements in the local Sunday newspapers.

Participants were required to have a previous FM diagnosis from a physician. Diagnoses were confirmed in the initial 
meeting by trained research assistants using the 1990 American College of Rheumatology (ACR) diagnostic criteria.24 

This included the presence of widespread pain spanning all four quadrants of the body in addition to a pain severity score 
of two or higher in at least 11 of the 18 tender point sites.24 All information was collected in person using a paper and 
pencil battery of questionnaires that included the CES-D, AHI, PSQI, and QWB. A trained research assistant adminis
tered the QWB. The IRB committees at the university and HMO before data collection began.

Data Analysis
IBM Statistical Package for the Social Sciences (SPSS), version 27, was used for all data analyses. The PROCESS Macro 
software package version 4.145 was applied to test the moderated mediation model, which hypothesized that depressive 
symptoms would mediate the relationship between helplessness and QWB and that sleep quality would moderate this 
relationship. A bootstrapping approach with bias-corrected 95% confidence intervals (10,000 iterations) was used. The 
significance of the moderated mediation was tested with the index of moderated mediation; confidence intervals that did 
not contain zero indicated a significant effect at the 0.05 alpha level.

Results
Descriptive Statistics
The descriptive statistics results, including the means, standard deviations, and correlations for all study variables, are 
shown in Table 1. The mean CES-D score exceeded the cut-off score of 19 for a chronic pain population, indicating high 
levels of depressive symptoms in some participants.37 The mean sleep quality score for participants exceeded the global 
cut-off score of five, suggesting cases of sleep disorders in participants.40 All study variables were significantly correlated 
with one another. Helplessness, depressive symptoms, and sleep quality were all positively correlated, while health status 
was negatively correlated with helplessness, depressive symptoms, and sleep quality.

Moderation Mediation Analysis
Model 14 from PROCESS45 was used for the analysis with variables mean-centered. It was hypothesized that sleep 
quality would moderate the extent to which depressive symptoms related to health status and that depressive 
symptoms would mediate the relationship between helplessness and health status, all in the context of 
a moderated mediation model. The moderated mediation model accounted for approximately 27% of the variance 
in health status scores. As expected, people who reported more helplessness also reported greater symptoms of 
depression and in turn lower health status (see Figure 1). The indirect pathway was stronger for people reporting 
fewer sleep problems (−1 SD), b = –0.0187, 95% CI [−0.0248, −0.0131], than greater sleep problems (+1 SD), b = 
−0.0109, 95% CI [−0.0156, −0.0066]. There remained a significant direct effect of helplessness on health status after 
controlling for depressive symptoms (and its moderation by sleep quality), suggesting depressive symptoms were 
a partial mediator of the relationship. There was evidence that sleep quality significantly moderated the path between 
depressive symptoms and health status in the mediation model (index of moderated mediation = 0.0010, 95% CI 
[0.0003, 0.0017], although in the opposite direction from predictions. Instead of poorer sleep quality exacerbating 
the negative relationship between depressive symptoms and health status, it was associated with a weakening of the 

Table 1 Descriptive Statistics and Correlations

Variable M SD 1 2 3 4

1. Helplessness 3.12 0.69 I

2. Depressive Symptoms 19.74 11.43 0.439** I

3. Sleep Quality 11.25 3.97 0.290** 0.476** I
4. Health Status 0.5596 0.07 −0.372** −0.455** −0.346** I

Note: **p < 0.01.
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negative relationship between the variables (see Figure 2). However, it is worthwhile noting that despite being 
weaker, the simple relationship between depressive symptoms and health status remained significant even for people 
reporting more sleep problems (+1 SD), b = - 0.0015, p < 0.001, 95% CI [−0.0021, −0.0009], as it was for those 
reporting fewer sleep problems (−1 SD), b = −0.0026, p < 0.001, 95% CI [−0.0033, −0.0018].

Although sleep quality was predicted to moderate the depressive symptoms to health status path specifically, 
a supplementary moderated mediation model (Model 59) was conducted to explore whether sleep quality moderated 
other paths in the mediation model. The results showed that sleep quality continued to moderate the relationship between 
depressive symptoms and health status, but there was no evidence that sleep quality moderated the relationship between 
helplessness and depressive symptoms or between helplessness and health status, ps > 0.07.

Discussion
The purpose of the present study was to determine whether participants’ depressive symptoms mediated the relationship 
between their level of helplessness and health status and whether sleep quality moderated this relationship in a sample of 
people with FM. Findings from this study may inform beneficiary services for patients of FM, including support groups, 

Figure 1 Moderated mediation model.

Figure 2 Conditional effects of depressive symptoms as a function of sleep quality.
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interventions, and clinical guidelines. The results indicated that the symptoms of depression partially mediated the 
relationship between helplessness and health status, such that when participants scored higher on helplessness, they 
reported more symptoms of depression and lower health status. As expected, sleep quality significantly moderated the 
path between participants’ symptoms of depression and health status, but the direction of the moderation was in the 
opposite direction of the original hypothesis. It was predicted that lower sleep quality would strengthen the relationship 
between the symptoms of depression and health status. However, the negative influence of participants’ symptoms of 
depression on their health status was significantly stronger when sleep quality was high than when it was low, albeit the 
effect was significant at both levels of the moderator.

Although this model has not been tested by previous researchers among people with FM, the associations between the 
variables were consistent with those documented by previous researchers. Previous researchers have found that higher 
levels of helplessness predicted greater levels of depression.15,17,46 People with FM reported experiencing high levels of 
stigma and illness uncertainty as a result of the disorder’s undetermined etiology and outcomes,16,20,47 which may help 
explain the higher levels of helplessness and symptoms of depression in FM than in other chronic pain disorders.22 High 
helplessness and more symptoms of depression have also been shown to be negatively associated with subjective well- 
being and global health-related quality of life.20,48,49 Arnold et al50 found that depression among people with FM 
severely limited their ability to engage in tasks of daily life. Additionally, Okifuji et al51 observed that those with co- 
occurring FM and depression were more likely to report greater functional limitations and maladaptive thoughts than 
non-depressed participants. Reibel and Hutti20 found that an individual’s perceptions of the impact of FM, and poor 
functional status, were associated with greater helplessness, which, in turn, reduced subjective well-being.

Contrary to the hypothesis, we found that depressive symptoms only partially mediated the relationship between 
helplessness and health status. It is possible that symptoms of depression were not the only variable by which 
helplessness influenced health status: other factors, including levels of pain and disability, may impact this outcome.14 

Further, Galvez-Sánchez et al48 demonstrated that depression, trait anxiety, and fatigue mediated the relationship between 
clinical pain and health-related quality of life; therefore, helplessness may impact health status via a combination of other 
factors, including depression, anxiety, or fatigue. Further research is required to understand better whether an individual’s 
level of helplessness influences other factors, such as their self-efficacy along with their social support, and whether this 
negatively impacts their health status along with symptoms of depression.

As predicted, sleep quality moderated the relationship between the symptoms of depression and health status, but the 
direction of the conditional effects did not align with expectations. When sleep quality was high (one standard deviation 
above the mean), the symptoms of depression had a weaker impact on the health status than when sleep quality was low 
(one standard deviation below the mean). In other words, as depressive symptoms increased, sleep quality had a weaker 
impact on health status. Thus, a possible explanation for this finding is that symptoms of depression may have a greater 
effect on health status than sleep quality for people with FM. This notion is supported by Lobentanz et al52 who found 
that the symptoms of depression among multiple sclerosis (MS) patients significantly predicted quality of life while sleep 
quality did not. This finding may apply to FM, as similarities between the two conditions have been reported.53 However, 
it should also be noted that 96% of participants’ sleep quality index scores indicated disordered sleep, which is a common 
feature of both FM and depression.25,54 It is plausible that the actual difference in sleep quality between the levels of the 
moderator was very small. More studies are warranted to investigate further the relationship between sleep quality, 
symptoms of depression, and health status among people with FM.

As in all studies, there were limitations in the present study. The analysis was cross-sectional, so no conclusions 
regarding causation may be made. The sample was primarily female (95.5%) and White (85.0%), and the recruitment 
was from one large HMO, which may limit the generalizability of the findings. Other limitations included that data on the 
use of treatment medications, lifestyle and diet, and blood inflammation levels were not collected. In addition, a self- 
report measure was used to assess sleep quality. Future researchers should include participants from more diverse 
backgrounds, collect treatment medication, lifestyle and diet information, and employ a more objective measure to assess 
sleep quality (eg, actigraphy). However, despite these limitations, the sample size was large, which increased the 
representation of the population from which they were drawn.
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Conclusion
The results of the present study highlight the importance of reducing helplessness in FM, a disorder characterized by 
uncertainty. These findings extend the literature by explaining how helplessness may play a role in the health status of 
people with FM through its effect on symptoms of depression. Further, we explored how sleep quality impacted this 
relationship in the present study. The findings from the current study imply a need to reduce feelings of helplessness and 
depressive symptoms among people with FM to improve their health status. Tailored behavioral interventions may 
reduce depression and helplessness and thereby enhance patient outcomes for those with fibromyalgia. More research is 
needed to determine the etiology of FM, which may provide patients with information to increase their self-efficacy and 
decrease their feelings of helplessness. The results indicated that a patient’s symptoms of depression may be a more 
important factor to focus interventions on than poor sleep quality because low sleep quality had little effect when more 
symptoms of depression were present. Future researchers should explore what mechanisms, in addition to depression 
symptoms, enable helplessness to affect the health status of people with FM.
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