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Abstract: Background. Fibromyalgia (FM) is a complex condition marked by increased pain 

sensitivity and central sensitization. Studies often explore the link between FM and depressive-

anxiety disorders, but few focus on dysthymia or persistent depressive disorder (PDD), which can 

be more disabling than major depression (MD). Objective. To identify clinical scales and subscales 

of the Personality Assessment Inventory (PAI) that effectively describe and differentiate the 

psychological profile of PDD, with or without comorbid MD, in FM patients with PDD previously 

dimensionally classified by the Millon Clinical Multiaxial Inventory III (MCMI-III). Method. An 

observational, cross-sectional study was conducted with 66 women (mean age 49.18, SD=8.09) from 

Hospital del Mar. The PAI, the MCMI-III, and Fibromyalgia Impact Questionnaire (FIQ) were used 

to assess the sample. Results. The PAI showed strong discriminative ability in detecting PDD, 

characterized by high scores in cognitive and emotional depression, and low scores in identity 

alteration, dominance, and grandeur. High scores in cognitive, emotional, and physiological 

depression, identity alteration, cognitive anxiety, and suicidal ideation, along with low scores in 

dominance and grandeur, were needed to detect MD with PDD. Discriminant analysis could 

differentiate 69.6-73.9% of the PDD group and 84.6% of the PDD+MD group. Group comparisons 

showed that 72.2% of patients with an affective disorder by PAI were correctly classified in the 

MCMI-III affective disorder group, and 70% without affective disorder were correctly classified. 

Conclusions. The PAI effectively identifies PDD in FM patients and detects concurrent MD 

episodes, aiding in better prognostic and therapeutic guidance. 

Keywords: fibromyalgia; psychopathology; Personality Assessment Inventory (PAI); dysthymia; 

MCMI-III; major depression 

 

1. Introduction 

Fibromyalgia (FM) is a complex disease characterized by heightened pain sensitivity with a 

multifactorial etiopathogenesis [1]. It is defined as a central sensitization syndrome [2,3] due to 

aberrant central pain processing [4–6]. Comorbidly, individuals with FM often exhibit 

psychopathological disorders, affecting 13-80% of cases, which are predominantly categorized within 
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affective spectrum disorders [7–10]. Mental health problems seem to play a significant role in the 

development, course and maintenance of this condition [9,11], with a dysfunctional psychological 

coping state considered key to a poorer physical health and quality of life [8,9,12,13]. 

FM patients do not form a clinically homogenous group, and not all of them exhibit comorbid 

mental disorders [13–16]. However, there is a specific psychopathological profile associated with FM 

that distinguishes it from other chronic pain conditions [17,18]. The presence of FM tends to have a 

more pronounced impact on mood and anxiety disorders [10,13,19,20]. Among these, major 

depressive disorder is the most prevalent, affecting 28-63% of women and 23-42% of men, while 

dysthymic disorder affects 50-53% of FM patients [10,13,19]. Nearly one-third of FM patients may 

also suffer other mental conditions, including bipolar disorder (26%), panic disorder (33%), post-

traumatic stress disorder (16-39%), anxiety disorder (8-30%), obsessive-compulsive disorder (2-4%), 

and specific phobias (14-17%) [10]. In addition to these psychological issues, FM symptoms such as 

cognitive performance problems and somatoform problems [21], general fatigue and poor sleep 

quality [12,22,23] are also associated with psychopathological problems like pain catastrophizing, 

pain hypervigilance and lower levels of pain self-efficacy and pain acceptance [12]. 

Several studies have examined the link between depressive-anxiety disorders and FM, although 

few have focused on dysthymia or persistent depressive disorder (PDD), which is often more 

disabling than major depression (MD) [24]. PDD is a chronic state of depressed mood for most of the 

days lasting 2 years or longer. It implies a high risk of developing MD [24,25] and particularly 

showcasing a melancholic temperament among those affected patients [25]. In fact, this affective 

disorder has often been called “double depression” [26] with personality disorders [13,24] and 

somatoform conditions [25] being commonly comorbid [24,25]. Indeed, following the current 

Diagnostic and Statistical Manual of Mental Disorders (DSM) criteria, FM patients exhibit a higher 

prevalence of a diagnosis related to somatic disorder and/or PDD in comparison to other chronic pain 

conditions without central sensitization syndrome [18,22,27]. In the broader population with chronic 

pain, the prevalence of MD and PDD falls within ranges between 10-30% [28]. Furthermore, only 

chronic fatigue, frequently associated with FM, displays a higher prevalence of PDD than MD [20]. 

The assessment of affective disorders in FM present challenges due to inconsistent findings [29], 

attributed to overlapping somatic symptoms [8] and varying study criteria [30]. Nevertheless, 

identifying depressive disorders, especially PDD, is essential as they cause intense suffering for these 

patients with particular needs and deficits [31]. For this purpose, a variety of psychopathological 

multidimensional screening tools have been utilized, including the Symptom Checklist-90-Revised 

(SCL-90-R) [32–34], the Minnesota Multiphasic Personality Inventory (MMPI) [15–17,35,36], the 

Millon Clinical Multiaxial Inventory (MCMI) [13,18,21,36], and recently the Personality Assessment 

Inventory (PAI) [37]. The MCMI shows appealing measurement characteristics for routine clinical 

practice, particularly its brief administration and robust theoretical focus based on dimensional 

criteria and classification approximation to the DSM, facilitating the assessment of 

psychopathological and personality issues [21,38,39]. Specifically, it demonstrates diagnosis 

efficiency for both categorical and dimensional assessment of PDD and melancholic personality traits 

[40], distinguishing itself from other screening or multidimensional tests.  

The PAI is effective in uncovering a range of psychopathological and personality concerns, 

boasting robust psychometric properties, particularly among individuals with chronic pain [41], 

including those with FM [37]. Furthermore PAI allows for more specific identification of affective 

disorder subtypes, better assessment of personality disorders, and reduced emphasis on 

psychosomatic issues. However, the PAI may not fully capture the psychopathological profile 

associated with PDD, a limitation that is addressed by using the MCMI. This study aims to examine 

which clinical scales and subscales scores of the PAI can accurately describe and effectively 

discriminate the psychological profile of PDD, with or without MD, in a sample of FM patients 

previously classified based on the MCMI criterion for the PDD profile.  
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2. Method 

This research followed the guidelines set forth in the Declaration of Helsinki and obtained 

approval from the Ethical Committees: Parc de Salut Mar of Barcelona (reference 6932/I) and the 

Commission on Ethics in Animal and Human Experimentation (CEEAH) at the Autonomous 

University of Barcelona (UAB) (reference 6496). Written informed consent was acquired from all 

participating patients. 

2.1. Eligibility Criteria  

The research included females aged 18 to 65 diagnosed with FM according to the criteria 

established by the American College of Rheumatology [42]. Inclusion criteria involved having a 

stable pharmacological treatment, understanding the study requirements, and a commitment to 

compliance. Exclusion criteria encompassed the presence of other conditions explaining pain, 

inflammatory or rheumatic diseases, severe or unstable medical, endocrine or neurological 

conditions, a history of neuropathic pain, acute psychotic disorders, substance abuse, and 

invalidating scores on the MCMI and PAI validity scales, which could compromise the interpretation 

of results. 

2.2. Participants 

Patients were enlisted from the Fibromyalgia Unit at Barcelona's Hospital del Mar by senior 

rheumatologists (FO or JM) and a senior psychologist (JD) between January 2021 and June 2022. 

During the study period, 136 female patients were diagnosed with FM, 110 underwent eligibility 

assessments during consecutive clinical visits. Forty-four either did not meet the study criteria or 

declined participation, resulting in a final sample of 66 participants who completed both the MCMI-

III and PAI questionnaires. Detailed sociodemographic and clinical characteristics can be found in 

Table 1. 

Table 1. Clinical and sociodemographic characteristics of the female sample [N=66). 

CHARACTERISTICS STATISTICS 

DESCRIPTIVES 

Age (years) (mean [SD]) 49.18 [8.09] 

Tender points [0-18] (mean [SD]) 17.27 [1.35] 

Years from FM diagnostic (mean [SD]) 6.76 [6.86] 

Level of studies (n [%])  

       Primary studies 7 [10.6] 

       Secondary studies 8 [12.1] 

       Bachelor 12 [18.2] 

       Professional studies 19 [28.8] 

       University 20 [30.3] 

Associated symptoms*: (mean [SD])  

Morning tiredness 76.44 [20.72] 

Unrefreshed sleep 74.88 [19.0] 

Fragmented sleep 59.85 [33.07] 

Fatigue 77.64 [14.91] 
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Morning stiffness 71.20 [24.71] 

Stiffness after resting 60.91 [26.29] 

Subjective swelling 50.42 [32.91] 

Paraesthesias 58.45 [27.40] 

Headache 60.15 [31.4] 

Symptoms of irritable bowel 42.95 [37.66] 

Depression symptoms 58.67 [31.51] 

Anxiety symptoms 59.92 [35.06] 

       Subjective difficulties of attention and concentration  65.50 [25.86] 

       Subjective memory complains  65.80 [24.69] 

FIQ**: global score (mean [SD]) 67.01 [13.09] 

Physical dysfunction 5.88 [2.18] 

General discomfort 7.86 [2.59] 

Sick leave caused by FM 4.45 [3.45] 

Pain at work 6.98 [1.94] 

Pain 7.20 [1.56] 

Fatigue 7.85 [1.36] 

Morning tiredness 7.48 [2.03] 

Stiffness 6.85 [2.33] 

Anxiety 6.48 [2.70] 

Depression 5.63 [2.85] 

Stable medication regime (n [%])  

Analgesic (NSAIDs and/or Opioids) 43 [68.3] 

Anti-inflammatory 37 [58.7] 

Antidepressant 47 [74.6] 

Type of antidepressant  

ISRS 20 [31.7] 

Dual 11 [17.5] 

Tricyclic 17 [27] 
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Benzodiazepine 23 [36.5] 

Type of benzodiazepine  

Short life 10 [15.9] 

Medium life 3 [4.8] 

Long life 10 [15.9] 

Abbreviations: FIQ: Fibromyalgia Impact Questionnaire, FM: fibromyalgia, Note: *Assessment 

according to a visual analogue scale (VAS), maximum score 100; **Fibromyalgia Impact Questionnaire 

[FIQ], maximum score 100; scales maximum score 10. 

2.3. Study Design and Procedure 

We used a non-randomized, purposeful sampling method to include all eligible participants 

from the study population. This was an observational, cross-sectional study. Female patients initially 

attended their regular rheumatology appointment (FO and JM). After thorough screening for 

inclusion/exclusion criteria and willingness to participate, they were enrolled in the study obtaining 

informed consent. Psychological assessments, conducted by another senior clinical psychologist 

(AD), occurred within the same week and lasted up to an hour and a half to prevent response fatigue.  

2.4. Instruments  

Millon Clinical Multiaxial Inventory III (MCMI-III), we administered the Spanish version of 

the MCMI-III [43]. Th MCMI-III is a self-administered questionnaire of 175 true-false items that 

provide insights into personality and psychopathology patterns aligned with the disorders outlined 

in the DSM (-IV, -IV-R and -V). It comprises a total of 28 scales: 11 basic personality scales and 3 

severe personality pathology scales, 7 clinical syndromes and 3 severe clinical syndromes, 3 

modifying indices, and a validation scale. The MCMI-III uses “Base Rate” scores for reporting and 

interpretation. The Base Rate scores (BR) are classified as follows: general population (0–34), low 

range (35–59), likelihood of presenting the syndrome/trait (60–74), presence of the syndrome/trait 

(75–84), severe presence of syndrome/trait (85–115). The last two categories are the cut-off points for 

the instrument. The Spanish adaptation [44] has shown internal consistency >.80 with coefficients in 

personality scales (.66–.89), clinical syndromes (.71–.90), test-retest values (0.84–0.96), and sensitivity 

(.44–.92) [45,46]. The MCMI-III’s dimensional and classificatory approach to the DSM makes it a 

widely used multidimensional inventory for clinicians, serving as a tool to check the reliability and 

validity of other test scores [38]. Specifically, the Depressive Personality, Major Depression and 

Dysthymia scale scores capture depressive pathology and show large convergent correlations with 

the depression symptom measure by the Beck Depression Inventory (r=.48; r=.69; r=.67 with p<.001, 

respectively). Also, Dysthymia and Major Depression scale scores (at a cut-off of 75) showed an 

acceptable diagnosis accuracy (Specificity=.64; Specificity=.87, respectively; both p<.001) [40]. 

Personality Assessment Inventory (PAI) [47], in its Spanish version [48], is a widely utilized 

self-administered tool consisting of 344 items designed to assess various psychopathological features 

and personality disorders. The PAI includes 27 scales, encompassing 4 validity scales, 5 

complementary validity scales, 11 clinical scales, 5 treatment consideration scales, and 2 interpersonal 

scales, along with 30 conceptually driven clinical subscales. This comprehensive set of scales and 

subscales allows for the identification of diverse psychopathological profiles, including 15 clinical 

syndromes and 11 personality disorders [46]. Participants rate the 344 items on a Likert-type scale 

(ranging from 1 -not at all true- to 4 -very true-), and raw scores are converted to T-scores based on 

Spanish norms. Generally, a T-score >61 suggests a moderate to marked tendency of a prominent 

psychopathological trait [41,48,49]. Nevertheless, it is important to highlight that certain scales may 

require distinct cut-off points to achieve discriminative capacity, as outlined in the PAI 
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implementation and interpretation manual [49] (Figure 2). The Spanish adaptation exhibited 

appropriate reliability (0.82), internal consistency (0.78 in the healthy sample and 0.83 in the clinical 

sample) and satisfactory content and convergent validity when evaluating personality and 

psychopathology across normative, college, and clinical samples [48]. In chronic pain patients, the 

internal consistency reliability coefficients for the PAI full scales and subscales scores are acceptable, 

consistent with previous reports in chronic pain patients. Consequently, the PAI demonstrated 

crucial psychometric properties when applied to chronic pain settings [41]. 
Fibromyalgia Impact Questionnaire (FIQ) [50], administered in its Spanish version [51], is a 

self-reported instrument designed to assess the overall functional impact of FM on an individual's 

daily life. It includes a range of aspects such as physical functioning, work-related difficulties, and 

psychological distress, providing a comprehensive evaluation of the condition's effects. Scores range 

from 0 to 100, where higher values indicate a more pronounced impact. The Spanish version of FIQ 

exhibits adequate internal consistency (α of .81), test-retest reliability after 7 days (significant 

correlations ranging from 0.52 for fatigue and 0.53 for pain to 0.91 for depression), and internal 

validity as well as sensitivity to change [52]. By capturing the multidimensional impact of FM, we 

consider that the FIQ serves as a valuable tool for clinicians and researchers to understand the extent 

of impairment and guide treatment decisions. 

2.5. Data Analysis 

A descriptive analysis of sociodemographic and clinical features was conducted to delineate the 

characteristics of the entire study sample, utilizing IBM SPSS software (Version 21.0, IBM Corp, 

Armonk, NY) for all analyses. Also, the study sample was divided into three groups based on the 

dimensional psychological assessment of the MCMI-III regarding the absence, presence and type of 

affective disorder, defining: 1) a group with only PDD (group PDD), characterized by BR scores above 

75 on that scale; 2) a group with both PDD and MD (group PDD+MD) with scores exceeding 75 BR 

scores on both scales; and 3) a group without affective disorder (group NAD), with BR scores below 

75 on the dysthymia and major depression scale. Furthermore, we obtained a detailed 

sociodemographic and clinical characteristic for each group and compared them through 

nonparametric Kruskal-Wallis test. Statistical significance was set at 5%. So, the data analysis 

involved three main steps: 

PAI group comparison. A comparison between the three groups of patients (NAD vs. PDD vs. 

PDD+MD) was carried out to study the psychopathological profile of the PAI clinical scales and 

subscales, using a non-parametric Kruskal-Wallis test. All reported p-values were two-tailed.  

Predictors selection. Pairwise comparison between each pair of groups NAD, PDD and 

PDD+MD were conducted using Dunn’s non-parametric pairwise test. Cohen's d [53] was calculated 

for each comparison to assess the effect size, with values of 0.20 indicating a small effect, 0.50 

medium, and 0.80 large. This analytical approach allows for a more comprehensive exploration of 

which clinical scales and subscales of the PAI enable the definition of a psychopathological profile 

consistent with PDD, with and without MD.  

Multiple models. Two discriminant analyses, using the Wilks’ lambda, were performed to 

assess whether the set of clinical scales and subscales, and complementary items of the PAI 

adequately discriminated which patients exhibited symptomatology of affective disturbance 

consistent with PDD, with or without MD (PDD vs. NAD and PDD vs. PDD+MD), using a cutoff 

point (the centroid). The matrices of homogeneity were tested using Box’s M test of equality of 

covariance. Canonical correlation was applied to measure the association between the discriminant 

function and the group of PAI variables. Following this, classificatory analysis and cross-validation 

demonstrated the allocation accuracy for each discriminant analysis. Once the PAI scales were 

determined in each group, the PDD, NAD, and PDD+MD groups were reformed using these scales 

and subscales with a cutoff point of 60, which determines the limit of scores within normality. This 

allowed for observing the percentage of patients in each group, corroborating the discriminant 

analysis, and conducting a Kappa analysis to compare the 3 groups according to MCMI-III criteria 

with those based on the PAI scales. 
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3. Results 

After descriptive analysis, comparison analysis was applied to the groups with or without 

affective disorder, such as PDD without MD (PDD; 34.8%; n=23), with MD (PPD+MD; 19.7%; n=13) 

and NAD (NAD; 45.5%; n=30). Patients in the PDD+MD group showed significantly higher severity 

of fatigue, morning stiffness and stiffness after resting (p=.006, p=.014 and p=.002 respectively), 

headache (p=.026) and mood symptoms (depression p=.001 and anxiety p<.005). Additionally, these 

patients exhibited a significantly worse overall Fibromyalgia Impact Questionnaire (FIQ) score 

(p=.004) with increased fatigue (p=.018) and morning tiredness (p=.006) (Table 2). 

Table 2. Clinical and sociodemographic characteristics of the three groups of fibromyalgia patients 

based on the presence or absence and type of affective disorder. 

CHARACTERISTICS GROUP 

NAD 

(n=30) 

GROUP 

PDD 

(n=23) 

GROUP 

PDD+MD 

(n=13) 

P Pairwise  

Age (years) (mean [SD]) 48.57 

[8.67] 

50.26 

[7.28] 

48.69 [8.48] .733   

Tender points (0-18) (mean 

[SD]) 

17.17 

[1.46] 

17.39 [.94] 17.27 [1.84] .780   

Years from diagnostic (mean 

[SD]) 

7.97 

[7.47] 

5.76 [6.18] 5.74 [6.58] .335   

Level of studies (n [%])    .680   

       Primary studies 2 [6.7] 4 [17.4] 1 [7.7]    

       Secondary studies 4 [13.3] 1 [4.3] 3 [23.1]    

       Bachelor 5 [16.7] 5 [21.7] 2 [15.4]    

       Professional studies 8 [26.7] 8 [34.8] 3 [23.1]    

       University 11 [36.7] 5 [21.7] 4 [30.8]    

Associated symptoms* (mean 

[SD]) 

      

Morning tiredness 73.20 

[22.04] 

74.30 

[21.22] 

87.69[12.35] .062   

Unrefreshed sleep 70.40 

[22.32] 

77.61 

[12.51] 

80.38 [19.19] .176   

Fragmented sleep 54.67 

[35.01] 

63.26 

[26.65] 

65.77 [39.15] .288   

Fatigue 75.5 

[15.72] 

74.09 

[13.36] 

88.85 [10.43] .006 c  

Morning stiffness 66.8 

[27.41] 

59.13 

[28.55] 

79.62 [9.23] .014 c  

Stiffness after resting 54.17 

[26.26] 

53.17 

[32.32] 

79.62 [9.23] .002 c  

Subjective swelling 51.5 

[30.77] 

52.00 

[30.64] 

43.08 [39.87] .862   
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Paraesthesias 58.9 

[26.96] 

64.09 

[30.66] 

68.85 [19.80] .272   

Headache 51.2 

[32.29] 

64.09 

[30.66] 

73.85 [25.75] .026 c  

Symptoms of irritable 

bowel 

34 

[33.45] 

50.65 

[38.56] 

50.00 [43.39] .191   

Depression symptoms 44.17 

[34.19] 

64.65 

[23.09] 

81.54 [20.35] .001 c  

Anxiety symptoms 45.17 

[38.56] 

61.52 

[27.23] 

91.15 [10.03] <.005 c  

Subjective difficulties 

of attention and 

concentration  

62.83 

[25.28] 

66.87 

[26.24] 

69.23 [27.90] .482   

       Subjective memory 

complains  

65 

[22.28] 

72.09 

[29.69] 

56.54 [34.96] .244   

FIQ**: global score (mean [SD]) 62.20 

[12.27] 

67.86 

[12.54] 

75.23 [11.13] .004 b  

Physical dysfunction 5.56 

[1.99] 

6.14 [2.26] 6.16 [2.49] .322   

General discomfort 7.74 

[2.74] 

7.88 [2.93] 8.60 [1.38] .831   

Sick leave caused by 

FM 

4.49 [3.7] 4.03 [3.00] 5.10 [3.81] .817   

Pain at work 6.55 

[2.01] 

7.26 [2.00] 7.46 [1.56] .332   

Pain 7.03 

[1.59] 

7.13 [1.66] 7.69 [1.31] .651   

Fatigue 7.31 

[1.44] 

8.17 [1.19] 8.46 [1.05] .018 a, b  

Morning tiredness 6.76 

[2.06] 

7.65 [1.96] 8.77 [1.36] .006 b  

Stiffness 6.31 

[2.48] 

6.78 [2.15] 8.15 [1.90] .055   

Anxiety 5.86 

[2.70] 

6.65 [2.49] 7.54 [2.87] .083   

Depression 4.59 

[3.01] 

5.87 [2.13] 7.54 [2.69] .006 b, c  

Stable medication regime (n 

[%]) 
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Analgesic (NSAIDs and/or 

Opioids) 

 18 [62.1] 15 [65.2] 10 [90.9] .200   

Anti-inflammatory 17 [58.6] 13 [56.5] 7 [63.6] .925   

Antidepressant 17 [58.6] 20 [87.0] 10 [90.9] .000 a  

Type of antidepressant    .038 a, b  

ISRS 10 [34.5] 9 [39.1] 1 [9.1]    

Dual 4 [13.8] 3 [13.0] 4 [36.4]    

Tricyclic 4 [13.8] 8 [34.8] 5 [45.5]    

Benzodiazepine 12 [41.4] 6 [26.1] 5 [45.5] .416   

Type of 

benzodiazepine 

   .425   

Short life  5 [17.2] 2 [8.7] 3 [54.5]    

Medium life 3 [10.3] 0 [0.0] 3 [27.3]    

Long life 4 [13.8] 4 [17.4] 2 [18.2]    

Abbreviations: NAD: patients without affective disorder; PDD: patients with persistent depressive 

disorder; PDD+DM: patients with persistent depressive disorder and major depression; FIQ: 

Fibromyalgia Impact Questionnaire. *Assessment according to a visual analogue scale (VAS), 

maximum score 100; **Fibromyalgia Impact Questionnaire (FIQ), maximum score 100; scales 

maximum score 10. (a) NAD vs. PDD 2; (b) NAD vs. PDD+MD; (c) PDD vs. PDD+MD. 

PAI group comparison. We compared the psychopathological profile on the PAI among FM 

groups, as per the MCMI-III criteria (Figure 1A, 1B). All three groups exhibited significantly high T-

scores, with mean scores exceeding the defined cut-off point, on the clinical scales of somatization, 

anxiety, and depression but only the PDD+MD group had high scores on the anxiety-related 

disorders scale, schizophrenia scale, and on a single treatment scale, corresponding to suicidal 

ideation. Moreover, the PDD+MD group exhibit a statistically significant greater elevation on 3 

clinical scales and 1 treatment scale: anxiety (M=73.85, SD=0.38), depression (M=81.92, SD=6.30), 

schizophrenia (M=65.31, SD=8.10), and increased suicidal ideation (M=70.00, SD=16.88). The PDD 

group also showed high scores in anxiety (M=66.09, SD=10.48) and depression (M=73.78, SD=6.37). 

Additionally, PDD+MD group exhibited values within PAI criteria normality but statistically 

significant higher when compared to NAD patients in potential suicide index (M=73.62, SD=6.66), 

potential violence index (M=58.62, SD=14.22) and treatment difficulty index (M=61.23, SD=10.75); and 

PDD patients showed statistically significant lower scores in interpersonal scale dominance (M=44.09, 

SD=11.14) (Figure 1A). 
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Figure 1. 

According to the clinical subscales (Figure 1B), all three groups of FM patients exhibited high T-

scores in illness-health concern, cognitive anxiety, physiological anxiety, cognitive depression, 

emotional depression, physiological depression and thought alteration. Nevertheless, the PDD+MD 

group showed a statistically significant elevations compared to those with NAD and PDD in illness-

health concern (M=80.62, SD=7.84) cognitive anxiety (M=70.15, SD=10.89), physiological anxiety 

(M=77.08, SD=12.12), cognitive depression (M=75.16, SD=8.10), emotional depression (M=77.23, 

SD=11.60), and physiological depression (M=78.69, SD=6.67). The PDD group also scored high in 

illness-health concern (M=74.04, SD=10.68), cognitive anxiety (M=61.83, SD=10.59), physiological 

anxiety (M=69.35, SD=12.87), cognitive depression (M=68.35, SD=9.57), emotional depression 

(M=68.00SD=8.37) and physiological depression (M=73.48, SD=7.61), also scored high in NAD group 

in illness-health concern (M=71.97, SD=11.06), physiological anxiety (M=66.57, SD=9.76) and 

physiological depression (M=70.13, SD=8.32). Additionally, the PDD group exhibit a score within PAI 

criteria normality but statistically significant lower in grandeur (M=42.78, SD7.17) and PDD+MD in 

grandeur (M=40.77, SD=8.32); this last group also scored higher in social indifference (M=61.15, 

SD=14.34), thought alteration (M=65.92, SD=8.60) and identity alteration (M=63.92, SD=7.48) (Figure 

1B). 

Predictors selection. Pairwise comparisons among the three groups were conducted on the 

statistically significant scale scores of PAI identified in the first step, obtaining the Cohen’s d for a 

further explanation of the data (Table 3). Based on these results we found a psychopathological 

profile of the PDD group derived from the PAI scores that is presumed to hinge on two stringent 

conditions, supported by a moderate to large effect size according to Cohen's d: a) large effect size 
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(d≥0.80) for scales showing mean scores exceeding the defined cut-off point (i.e., depression and 

cognitive depression) and for scales showing mean scores below the cut-off point 

(dominance); b) Medium effect size (d=.50-.79) for the scales with mean scores surpassing the defined 

cut-off point (emotional depression), as well as for scales with mean scores below the cut-off point 

(grandeur and identity alteration). Moreover, from these findings we identified a psychopathological 

profile of the PDD+MD group which appears to be contingent on the same procedure but different 

scales according to Cohen’s d: a) large effect size (d≥0.80) for those scales showing mean scores 

exceeding the defined cut-off point (depression and emotional depression) and for those showing 

mean scores below the cut-off point (suicidal potential index, violence potential index and treatment 

difficulty index); b) Medium effect size (d=.50-.79) for the scales with mean scores surpassing the 

defined cut-off point (anxiety, schizophrenia, suicidal ideation, illness-health concern, cognitive 

anxiety, physiological anxiety, cognitive depression, physiological depression and identity 

alteration).  

Multiple models. The homogeneity values of the variance-covariance matrices were p=.428 for 

the NAD vs. PDD analysis and p=.571 for the PDD vs. PDD+MD analysis. The standardized 

coefficients and canonical correlation values of each discriminant analysis are reported in Table 4. 

First, the centroid values for classifying the PDD group was .689 and -.529 for the NAD group. 

Subsequently, the centroid values for classifying the groups were -.535 and .946 for the PDD and 

PDD+MD groups, respectively. The classification accuracy was tested, revealing that 73.9% of the 

cases were correctly classified into the original PDD group and 66.7% into the NAD group. Finally, 

cross-validation classification resulted in 69.6% and 84.6% for PDD and PDD+MD groups, 

respectively. Subsequently, the PDD, NAD, and PDD+MD groups were redefined using these scales 

and subscales, resulting in 28.8% classified as dysthymia by PAI (PDD2), 47% no-affective disorder 

by PAI (NAD2), and 24.2% dysthymia with major depression by PAI (PDD+MD2). The scales and 

subscales extracted from this outcome discriminated between 84.2-94.7% of PDD2 and 100% of 

PDD+MD2 cases. Additionally, a Kappa analysis comparing the groups defined by MCMI-III and the 

groups derived from the PAI scales and subscales showed a match of 43.5% in PDD vs. PDD2 and 

53.8% in PDD+MD vs. PDD+MD2, with an overall agreement of 72.2% for affective disorders, and 

70% for NADvs.NAD2. 

Table 3. Pairwise comparison in PAI scales between groups of study by Dunn’s nonparametric 

comparison. 

PAI Clinical Scale NAD vs. PDD 

P (Cohen’s d) 

NAD vs. PDD+MD 

P (Cohen’s d) 

PDD vs. PDD+MD 

P (Cohen’s d) 

Anxiety 1.00 (0.26) .030 (1.03) .190 (0.74) 

Depression .024 (0.90) <.005 (1.85) .027 (1.28) 

Schizophrenia .812 (0.38) .010 (1.25) .161 (0.61) 

Suicidal ideation .619 (0.33) .018 (0.94) .312 (0.56) 

Dominance .017 (0.81) .404 (0.28) 1.00 (0.62) 

PAI Clinical Subscale 
   

Illness-health concern 1.00 (0.19) .021 (0.85) .203 (0.67) 

Cognitive anxiety .516 (0.44) .004 (1.18) .136 (0.78) 

Physiological anxiety 1.00 (0.25) .032 (1.00) .161 (0.61) 

Cognitive depression .015 (0.93) .000 (1.64) .084 (0.75) 

Emotional depression .050 (0.79) .000 (1.59) .132(0.96) 

Physiological depression .653 (0.42) .009 (1.09) .190 (0.71) 

Grandeur .052 (0.79) .011 (0.90) 1.00 (0.26) 

Identity alteration .091 (0.69) .000 (1.51) .168 (0.74) 
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PAI Complementary items 
   

Potential suicide index .489 (0.46) .000 (1.59) .030 (0.84) 

Potential violence index 1.00 (0.14) .088 (0.65) .060 (0.84) 

Treatment difficulty index .546 (0.17) .069 (0.68) .004 (0.78) 

Abbreviations: PAI: Personality Assessment Inventory; NAD: patients without affective disorder; 

PDD: patients with persistent depressive disorder; PDD+DM: patients with persistent depressive 

disorder and major depression. Measures that are significant in the discriminant analysis are shown 

in bold. 

Table 4. Standardized Coefficients and Canonical Correlation Values of Discriminant Analysis. 

PAI Clinical Scales  PDD vs. NAD PDD vs. PDD+MD 

Dominance -.266 - 

PAI Clinical Subscales   

Cognitive depression .303 .107 

Emotional depression .176 .682 

Physiological depression - .545 

Cognitive anxiety - .414 

Grandeur -.415 - 

Identity alteration .370 .281 

PAI Complementary items   

Potential suicide index - -.204 

Discriminant analysis indices   

Eigenvalue .379 .536 

Significance .008 .038 

Canonical correlation .424 .591 

Abbreviations: NAD: patients without affective disorder; PDD: patients with persistent depressive 

disorder; PDD+DM: patients with persistent depressive disorder and major depression. The values 

of the measures with the highest coefficients are shown in bold. 

4. Discussion 

The primary aim of this research was to delineate two psychological profiles based on the PAI 

that will facilitate the detection of persistent depressive disorder (PDD) or dysthymia and its co-

occurrence with major depression (MD) in FM patients. Comparative analysis between groups 

allowed us to define a psychological profile by PAI of pure PDD, characterized by normal or low 

scores in dominance, grandeur, and identity alteration, and high scores in cognitive and emotional 

depression. Additionally, we defined a psychological profile of PDD concurrent with MD, along with 

higher scores in cognitive, emotional, and physiological depression, cognitive anxiety, identity 

alteration, and suicide potential index. Discriminant analysis has allowed to discriminate between 

69.6-73.9% of PDD group and 84.6% of PDD+MD group, indicating robust discriminatory power of 

the PAI scales and subscales. It also discriminates between 84.2-94.7% of PDD according to the criteria 

that we established in PAI scales and subscales and 100% in PDD+MD, also showing a high level of 

precision according to the proposed criteria based on the analyses.  

It is well-established that FM patients present heterogenous symptomatology not only in moods 

but in physical symptoms [54,55] as we can see in our sample, where fatigue, headache, morning 

tiredness and stiffness are significantly higher in groups with affective disorders than in NAD; unlike 

pain that remains equally severe across the three FM groups. These findings suggest that affective 

disorders may not directly cause pain but can modulate it as we can find a type of fibromyalgia where 
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pain and fatigue are significant entities, with the latter being independent of the pain. Notably, the 

somatization scale has shown high scores in PAI across all three groups, reinforcing the hypothesis 

of somatic involvement in FM, as FM patients exhibit a higher prevalence of somatic complaints 

compared to other chronic pain patients. In other words, the pain and somatization problems are the 

disease themselves and only somatosensory amplification can predict FM, suggesting that 

somatization disorder and FM are distinct entities [9,56]. 

Dysthymia, characterized by persistent depressive symptoms lasting for at least two years, is 

often overlooked in medical settings and involves the 53-54.5% of our sample, like 50% found in 

García-Fontanals et al. (2017) [13]. Accurately distinguishing between depressed mood and clinical 

depression is crucial, especially in chronic pain treatment, where PDD is often dismissed. In this 

study, PAI has demonstrated strong consistency in detecting PDD with high scores in cognitive and 

emotional depression. Also finding low scores in identity alteration, dominance, and grandeur, 

associated with low self-esteem and the belief that one is incapable, dependent on others, and has a 

profile of low dominance and self-control. Lower self-esteem reduces neurocognitive performance in 

FM, particularly affecting attention, memory, and planning, which are symptoms of FM. Proper 

diagnostic methods and criteria help differentiate PDD subtypes, such as 'anxious dysthymia', 

characterized by low self-efficacy and anxiety, and 'anergic dysthymia,' characterized by low energy 

and anhedonia, adding variability to FM groups [25,28,57]. 

Affective disorders are prevalent in FM and significantly impact quality of life and disability [8], 

often co-occurring with PDD. FM patients usually feel isolated, misunderstood, or rejected by 

relatives, friends, health workers, and society in general. This may contribute to the high prevalence 

of depression that is associated with increased pain intensity, irritability, physical and mental strain, 

functional limitations, the number of tender points, non-restorative sleep, neurocognitive deficits, 

and fatigue [9]. In this context, our analysis using PAI scores indicated that detecting major 

depression requires high scores in cognitive, emotional, and physiological depression, identity 

alteration, cognitive anxiety, and suicidal ideation, as well as low scores in dominance and grandeur. 

Besides, chronic stressors, particularly somatic conditions, can worsen the condition and increase 

suicide rates. Furthermore, studies indicate a higher prevalence of suicidality in FM patients than the 

general population, where their risk of suicide is similar to that observed in other chronic diseases 

and correlates with depression, anxiety, sleep quality, and overall mental health [24]. 

Furthermore, the study highlights FM's complexity, demanding multidimensional assessment 

and treatment. While both the MCMI-III and the PAI are crucial in diagnosing psychopathology, 

including chronic pain patients, they differ in their approach. The MCMI-III aids in clinical and 

personality disorder assessment, providing a categorical dysthymia diagnosis cutoff, while the PAI 

offers more comprehensive evaluation using dimensional functions to approach MCMI-III diagnoses, 

potentially enhancing symptom understanding. Among these analyses with PAI scores, results for 

PDD diagnosis and co-occurrence with major depression episode entails a cutoff score of 60 in the 

mentioned scales and subscales. Following group comparison, it was found that 72.2% of patients 

with affective disorder by PAI were correctly classified in the MCMI-III group with affective disorder, 

along with 70% of NAD patients, aiding in reducing false positives and improving classification 

accuracy.  

The study has limitations to consider for future research improvements. In this study, a cutoff 

score of 60 has been used to determine a high score but using a cutoff of 70 for cognitive and 

emotional depression will improve detection of dysthymia with major depression disorder, where 

we've observed potential accuracy enhancement. A general study limitation may be that despite strict 

patient recruitment criteria, our cohort might exclude very vulnerable individuals unwilling or 

unable to participate in tests on a specific day, limiting our sample despite thorough selection. 

Additionally, we do not have a control group, and we have not conducted a diagnostic interview for 

dysthymia; instead, we form the groups based on the MCMI-III scores. Lastly, medication may 

interfere with present symptomatology, as significant group differences exist and remained 

unchanged during evaluation, thus not altering the established pattern in patients. 
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In conclusion, the PAI proved effective in diagnosing the presence of PDD in patients with FM 

and, moreover, it succeeds in identifying the presence of a concurrent MD episode. It is interesting to 

note that there are few questionnaires that work properly with FM pathology, and it is of clinical 

interest to be able to conduct a correct assessment that facilitates the detection of affective disorder 

types that allows improving prognostic and therapeutic guidance. 
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