Question 2. Which Case Definitions, if any, Have Been Substantiated or Validated with Reliably Discriminating Constellations of Symptoms?

General Overview of Studies


In 29 studies, authors compared symptoms between CFS patients and healthy participants, CFS and depressed patients, or CFS and multiple sclerosis patients. QUOTE "26-41,41-53" 
26-41,41-53

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Á\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt!Sandman, Barron, et al. 1993 #706\00!\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Ô\02\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt#Schweitzer, Kelly, et al. 1995 #725\00#\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00„\00\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt$Buchwald, Pearlman, et al. 1996 #133\00$\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00«\01\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt#Komaroff, Fagioli, et al. 1996 #428\00#\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00œ\0A\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt$Tiersky, Cicerone, et al. 1998 #2717\00$\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00X\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt*Vollmer-Conna, Wakefield, et al. 1997 #857\00*\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00n\0C\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1FSmith, Behan, et al. 1993 #3183\00\1F\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00$\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt$Swanink, Vercoulen, et al. 1995 #805\00$\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00®\0B\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt!Smith, Pollock, et al. 1996 #2991\00!\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00O\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt#Vercoulen, Hommes, et al. 1996 #848\00#\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00N\00\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt'Bazelmans, Bleijenberg, et al. 1997 #79\00'\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00f\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1BWearden & Appleby 1997 #871\00\1B\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00î\09\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt'Vercoulen, Bazelmans, et al. 1998 #2543\00'\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00±\0A\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt%Smith, Borysiewicz, et al. 1999 #2738\00%\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00n\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt"Wessely, Chalder, et al. 1996 #879\00"\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Ò\04\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt"Baraniuk, Clauw, et al. 1998 #1235\00"\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00i\00\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt$Blenkiron, Edwards, et al. 1999 #106\00$\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00‹\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1EJason, King, et al. 2000 #5409\00\1E\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00¾\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Jason, Taylor, et al. 2000 #5460\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00¯\06\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Hickie, Lloyd, et al. 1990 #1712\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00h\0A\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt!Morriss, Ahmed, et al. 1999 #2665\00!\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\07\07\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt"Johnson, DeLuca, et al. 1996 #1800\00"\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00n\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt"Wessely, Chalder, et al. 1996 #879\00"\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00ˆ\00\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1CBuchwald & Garrity 1994 #137\00\1C\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00†\00\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt!Buchwald, Umali, et al. 1996 #135\00!\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00…\00\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\12Buchwald 1996 #134\00\12\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\003\0B\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt#Fischler, Le Bon, et al. 1997 #2868\00#\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00t\12\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt#White, Speechley, et al. 2000 #5130\00#\00 
  In 12 reports, authors used multivariate methods to identify groupings of clinical manifestations that might distinguish CFS. QUOTE "52,54-64" 
52,54-64

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00ï\09\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt%Vercoulen, Swanink, et al. 1994 #2544\00%\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00­\06\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Hickie, Lloyd, et al. 1995 #1710\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\003\0B\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt#Fischler, Le Bon, et al. 1997 #2868\00#\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00K\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt$Vercoulen, Swanink, et al. 1998 #844\00$\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00R\0A\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1BJason, Taylor, et al. #5609\00\1B\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00�\0A\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Jason, Jordan, et al. 1999 #2718\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Š\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\14Jason & Taylor #5408\00\14\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00¹\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Jason, Richman, et al. 1999 #954\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00¼\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1BTaylor, Jason, et al. #5458\00\1B\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\5C\0A\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt%Friedberg, Dechene, et al. 2000 #2653\00%\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00‰\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1BTaylor, Jason, et al. #5407\00\1B\00 
  Multivariate techniques that were used included: cluster analysis, principal component analysis, latent class analysis, logistic regression analysis, factor analysis, discriminant analysis and structural equation modeling.  Definitions of these techniques are provided in the glossary.   Several studies that used similar comparison or multivariate techniques were excluded because they did not clearly study patients who met one of the prespecified definitions of CFS. QUOTE "65-71" 
65-71

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Ì\08\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1CRay, Weir, et al. 1992 #2253\00\1C\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00¢\0C\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1CRay, Weir, et al. 1992 #3235\00\1C\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00P\14\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\10Deary 1999 #5606\00\10\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Þ\08\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt$Robbins, Kirmayer, et al. 1997 #2271\00$\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00î\0A\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt&Van Mens-Verhulst & Bensing 1998 #2799\00&\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00q\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1AWessely & Powell 1989 #882\00\1A\00 
 

Simple Group Comparison Studies


The 30 studies that compared frequencies of specific symptoms among different groups of patients are summarized in Table 4.  The table lists studies according to the definition of CFS that was used.  It tabulates study results regarding the predominant symptoms that are listed in the various case definitions, and shows comparisons between CFS patients and other groups.  


There are several problems with the studies that compare symptoms among groups of patients.  First, participants with CFS in these studies were chosen because they met criteria for one of the four definitions of CFS.  This results in incorporation bias, whereby “common symptoms” of CFS are bound to occur at a much higher frequency than in unselected samples.  Second, many of the studies involved only referred patients who were followed in specialty clinics.  Third, studies used different definitions and instruments to measure the same symptom(s).  Fourth, not all studies evaluated the same symptoms.  Even if measured, the authors may have only reported the symptoms that showed significant differences between groups.  


The authors most commonly reported the following:  functional status, fatigue, concentration ability, and depressive symptoms.  Compared to healthy participants as well as patients with multiple sclerosis, participants with CFS almost always had greater impaired function, more problems with concentration, more depressive symptoms and greater fatigue.  Compared to depressed participants, study participants with CFS generally had greater impaired function and more somatic symptoms, but fewer depressive symptoms.  


In one study, Komaroff examined the adequacy of the CDC 1988 case definition and the frequency of 11 minor symptoms in patients with CFS compared to patients with multiple sclerosis or depression. QUOTE "72" 
72
 He found that 92% of the patients with CFS had at least 8 minor symptoms.  Symptoms that commonly occurred in all three groups of patients were muscle weakness, arthralgia and sleep disturbance.  Symptoms that appeared more unique to patients with CFS that were not listed in the CDC 1988 definition were anorexia and nausea.

Multivariate Classification Studies


Of 12 reports that used multivariate techniques to help distinguish groups of patients, 3 examined very focused or limited dimensions of CFS,  QUOTE "52,54,57" 
52,54,57

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\003\0B\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt#Fischler, Le Bon, et al. 1997 #2868\00#\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00K\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt$Vercoulen, Swanink, et al. 1998 #844\00$\00 
 3 characterized subgroups of patients with CFS,  QUOTE "56,60,63" 
56,60,63

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Š\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\14Jason & Taylor #5408\00\14\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\5C\0A\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt%Friedberg, Dechene, et al. 2000 #2653\00%\00 
 and 8 evaluated multiple dimensions of CFS (Table 5). QUOTE "55,58-64" 
55,58-64

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00R\0A\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1BJason, Taylor, et al. #5609\00\1B\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00�\0A\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Jason, Jordan, et al. 1999 #2718\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00¼\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1BTaylor, Jason, et al. #5458\00\1B\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00‰\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1BTaylor, Jason, et al. #5407\00\1B\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\5C\0A\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt%Friedberg, Dechene, et al. 2000 #2653\00%\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Š\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\14Jason & Taylor #5408\00\14\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00¹\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Jason, Richman, et al. 1999 #954\00 \00 

Studies that examined limited dimensions of CFS.  Fischler compared sleep patterns between 49 patients who met the Oxford criteria for CFS with sleep patterns of 20 healthy participants. QUOTE "52" 
52
  Sleep initiation and sleep maintenance disturbances were commonly observed among CFS patients and not among healthy participants.  Using discriminant analysis, the authors showed that sleep disturbances correctly classified most of the patients with CFS.


Blakely QUOTE "54" 
54
 used discriminant analysis to investigate the psychological characteristics of patients with chronic fatigue syndrome. Forty-two patients with CFS as defined by the 1988 CDC case definition were compared to 39 patients with chronic pain and 72 healthy participants.    There was considerable overlap in psychological symptoms between patients with CFS and patients with chronic pain; approximately one-fourth of the patients in these groups had similar psychological profiles.  There was less overlap between patients with CFS and healthy participants; approximately 90% of the healthy participants had psychological profiles that were distinct from patients with CFS or chronic pain.


Vercoulen studied 51 patients who met Oxford criteria for CFS and 50 patients with multiple sclerosis. QUOTE "57" 
57
 He used structural equation modeling to explore a hypothesized model in which behavioral, cognitive, and affective factors might play a role in perpetuating fatigue.  He found positive associations between cognitive and behavioral factors and the persistence of fatigue.  


The three studies described above had multiple problems that limit their generalizability. QUOTE "52,54,57" 
52,54,57

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\003\0B\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt#Fischler, Le Bon, et al. 1997 #2868\00#\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00K\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt$Vercoulen, Swanink, et al. 1998 #844\00$\00 
  They involved relatively small selected study samples and focused on limited aspects of CFS.  As such, their results must be considered exploratory. 

Study that examined subgroups of patients with CFS.  Hickie evaluated 565 patients who met Australian criteria for CFS. QUOTE "56" 
56
 Self-reported symptoms, depression, course of illness, impact of illness on social and occupational functioning, illness behavior and general health status were assessed. Using latent variable models, two groups of patients with CFS were identified.  One group of patients (27% of the sample) frequently reported multiple severe symptoms, such as fatigue, headache, inability to concentrate, disturbed sleep and memory, joint and muscle pain, nausea, and palpitations.  The other larger group of patients (73% of the sample) reported fewer and less severe symptoms.  This latter, larger group was characterized by a greater proportion of men (33% v 18%), shorter duration of illness (5.9 v 8.3 years), less severe course of illness (61% v 80%), lower current psychiatric morbidity, fewer medical consultations (14.3 v 19.9 visits previous 12 months), less disability (49% v 60% currently unemployed; 23% v 38% receiving disability benefits; and 1.5% v 7.4% housebound), and less previous treatment with antidepressants (35% v 48%). 

Studies that evaluated multiple dimensions of CFS.  Vercoulen studied 298 self-referred patients with CFS who met Oxford criteria. QUOTE "55" 
55
 Participants completed a battery of functional status and general well-being instruments that included the following:  the Checklist Individual Strength-CIS, self-reported complaints, the Beck Depression Inventory, the Sickness Impact Profile-SIP, the CIS Activity subscale, the Multidimensional Health Locus of Control, the SIP social life subscale, and the Symptom Checklist-SCL90 sleep problems subscale. Using principal component factor analysis, the authors identified nine dimensions of manifestations that characterized patients with CFS.  The nine dimensions were psychological well-being, functional impairment in daily life, sleep disturbances, avoidance behavior, concentration problems, causal attributions related to the complaints, social functioning, and self-efficacy expectations, and subjective experience.  


Friedberg QUOTE "63" 
63
 evaluated symptom patterns in CFS patients who had been ill for 10 or more years using principal component analysis. The 286 CFS patients had been diagnosed using the 1994 CDC case definition and were compared to 179 healthy controls (spouses/partners/ significant others). The factor analysis resulted in three conceptually distinct dimensions with one factor, cognitive problems, accounting for 30% of the variance. The other two factors were flu-like symptoms (6.4% of the variance) and neurologic symptoms (4.1% of the variance). 


There were a series of reports based on a single, large, unselected, random community sample.  QUOTE "58-62,64" 
58-62,64

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00�\0A\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Jason, Jordan, et al. 1999 #2718\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00Š\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\14Jason & Taylor #5408\00\14\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00¹\03\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt Jason, Richman, et al. 1999 #954\00 \00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00¼\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1BTaylor, Jason, et al. #5458\00\1B\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00‰\13\00\00*C:\5CPROGRAM FILES\5CPROCITE5\5CDatabase\5CCFS.pdt\1BTaylor, Jason, et al. #5407\00\1B\00 
 These studies examined multiple dimensions of CFS, rigorously assessed a comprehensive set of symptoms, and attempted to determine the diagnostic validity of the 1994 CDC criteria.  Of 28,673 people who were called, 18,675 (65%) completed the study interview.  Of these, 780 individuals reported chronic fatigue.  They were classified into three subgroups: 408 CFS-like individuals (self-reported chronic fatigue with at least 4 of the CDC 1994 symptoms); 304 ICF-like individuals (idiopathic chronic fatigue); and 68 CF-explained-like individuals (chronic fatigue explained by medical or psychiatric conditions).  


A principal component analysis resulted in a four-factor solution that explained 38% of the total variance.  The four components were lack of energy, physical exertion, cognitive functioning, and fatigue and rest. Scores on these four components differed significantly among the three subgroups of patients (i.e., CFS-like, ICF-like, CF-explained) differed significantly.  The CFS-like and the CF-explained-like groups had more severe lack of energy, exhibited more severe fatigue following physical exertion, and demonstrated more severe cognitive problems than the ICF-like group.  The CFS-like group reported higher fatigue following rest or sleep compared to the ICF-like group that reported less severe fatigue. 


In a followup analysis of 166 of the 408 CFS-like individuals who agreed to a structured psychiatric interview and a complete physical exam, individuals were reclassified as chronic fatigue syndrome (CFS), idiopathic chronic fatigue (ICF), chronic fatigue explained by a medical condition (CFM) or chronic fatigue explained by a psychiatric condition (CFP). QUOTE "61" 
61
  The characteristics of the patients’ fatigue fell into three clusters: 1) relatively low post-exertional fatigue; 2) most severe post-exertional fatigue and most improvement in fatigue following rest; and 3) high post-exertional fatigue and fatigue not alleviated by rest.  The majority of patients with CFS (69%) fell into cluster 3. 


Jason and colleagues conducted additional analyses to evaluate the diagnostic validity of somatic symptoms associated with five functional somatic syndromes: CFS, fibromyalgia, irritable bowel syndrome, depression, and anxiety. QUOTE "64" 
64
  Confirmatory factor analysis on 21 symptoms yielded a five-factor solution that specifically distinguished the five functional somatic symptoms from one another.  The factor grouping for CFS included chronic fatigue, sore throat, lymph node pain, post-exertional malaise, memory/concentration problems, and unrefreshing sleep.  The five-factor solution had reasonably good fit for the data.  In contrast, a confirmatory factor analysis that tested the proposition that all five disorders represent a single underlying functional somatic distress syndrome did not fit the data well.  Logistic regression showed that only the CFS symptom factor was significantly associated with actual CFS diagnosis as determined by two independent physicians.

Summary


The evidence that substantiates the existing case-definitions of CFS is limited.  Investigations have been limited because there are no definitive biological markers that can be used to independently establish a diagnosis.  Studies that compare findings in patients with CFS with findings in healthy individuals or patients with other conditions do not provide an adequate basis for validation of any particular case-definitions.  They are severely limited because most of them have selected patients based on a case definition that often includes symptoms or findings that are then compared.  Few studies have involved large unselected populations or used comprehensive assessment methods to evaluate whether a distinct group of findings characterize and differentiate CFS from other conditions.   As the scope of this review was limited to studies that used an existing case definition of CFS, some high quality studies that differentiate characteristics of patients with unexplained fatigue may have been missed.  Regardless, one large community study that was reviewed suggested that there are some characteristics that likely distinguish CFS. QUOTE "59" 
59
 These are post-exertional fatigue not alleviated by rest and a cluster of symptoms that include chronic fatigue, sore throat, lymph node pain, post-exertional malaise, memory/concentration problems, and unrefreshing sleep.   These characteristics are included in existing case definitions.  However, no studies have established the superiority of one existing case definition over another.

Table 2. Simple group comparison studies on CFS case-defining symptoms

Case Definition
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Case Definition
Author
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Symbols:   ( - chronic fatigue patients had greater difficulty than patients in the comparison group, and the difference was statistically significant

                    ( - chronic fatigue patients had less difficulty than patients in the comparison group, and the difference was statistically significant

                    (  - chronic fatigue patients did not differ significantly from patients in the comparison group

                    (  -  the difference between the chronic fatigue and comparison group subjects was not statistically significant


Abbreviations

FUNC – Functional Impairment

FATG – Fatigue
MLSE - Malaise

THRO – Sore throat 

LYMP – Lymph nodes 

MUSC -  Muscle pain 
JOIN – Joint pain 

HEAD - Headache

SLEP - Sleep

MEMR – Memory
CONC – Concentration
FEVR – Fever/chills

WEAK – Muscle weakness

DEPR - Depression

Table 3. Multivariate psychometric studies on CFS clinical manifestations

Study / Participants
Design / Methods 
Findings / Conclusions

Blakely QUOTE "54" 
54
 1991

Case-Definition: CDC 1988

Source: General practice clinics (CFS and healthy controls), Pain clinic (chronic pain patients)

Location:  New Zealand

Mean Age: 39 years

% Female: 61

Mean Duration of Illness: 5.2 years (CFS)
Objective: Investigate the psychological characteristics of chronic fatigue syndrome.

Design: Battery of psychometric instruments (General Health Questionnaire, Beck Depression Inventory, Minnesota Multiphasic Personality Inventory, Lazarus Ways of Coping Inventory)

N Surveyed: 243 (58 CFS, 81 CP or chronic pain, 104 healthy controls)

N Analyzed: 153 (42 CFS, 39 CP or chronic pain, 72 healthy controls)
Discriminant analysis correctly classified 65.4% of cases. 

There was a marked overlap of classification for CFS and CP, and some overlap between CP and controls. 88% of healthy controls were correctly classified; only 55% of CFS and 44% of chronic pain patients were correctly classified. 26% of CFS patients were misclassified as chronic pain; 27% of chronic pain was misclassified as CFS.



Vercoulen QUOTE "55" 
55
 1994

Case-Definition: Oxford 1991

Source: Self-referred patients

Location: Netherlands

Mean Age: 39 years

% Female: 75

Median Duration of Illness: 5 years
Objective: Identify dimensions of CFS using principal component analysis and to provide a description of patients presenting with unexplained fatigue using these dimensions.

Design: Survey questionnaire (present illness, specialist visits, treatment) and fatigue, complaints, psychological well-being, daily functioning, avoidance behavior, cognitions and attributions, social interactions, and sleep disturbances questionnaires).

N Surveyed: 395

N Analyzed: 298
Principal component analysis results in 8 easily interpreted and named factors (psychological well-being, functional impairment in daily life, sleep disturbances, avoidance behavior, concentration problems, causal attributions related to the complaints, social functioning, and self-efficacy expectations) and one difficult-to-interpret factor and named “subjective experience.”

Fatigue severity predicted by dimensions psychological well-being, functional impairment, and self-efficacy expectations using stepwise multiple regression analysis (R2=.51)

Hickie QUOTE "56" 
56
 1995

Case-Definition: Australian 1990

Source: CFS clinical registry

Location: Australia

Mean Age:  38 years

% Female: 71

Mean Duration of Illness: 6.5 years
Objective: To determine whether patients diagnosed as having CFS constitute a clinically homogeneous class using multivariate statistical analyses to derive symptom patterns and potential patient subclasses.

Design: Patient survey using a self-report symptom instrument (40 symptoms), sociodemographic data, Zung depression scale, course of illness, impact of illness on social and occupational functioning, illness behavior, and the General Health Questionnaire.

N Surveyed: 770

N Analyzed: 565
Latent class analysis resulted in two subgroups with distinguishable clinical features: 1) 27% of patients having characteristics suggestive of somatoform disorders; and 2) 73% presenting a more limited combination of fatigue and neuropsychological symptoms, and only moderate disability but remained clinically heterogeneous.

Significant differences between the two groups suggested that Group 1 patients were almost twice as likely to be male, had fewer years duration of illness and less likely to have abilities limited by fatigue, muscle/joint pain, poor concentration, depression and amotivation. Group 2 patients also had lower scores on psychological symptoms, CFS symptom history and severity, fewer visits to the doctor, less disability, less likely to sleep > 4 hours in the daytime, and less likely to be treated with antidepressants.

Fischler QUOTE "52" 
52
 1997

Case Definition: Oxford 1991

Source: Fatigue clinic (CFS); students, administrative, nursing and medical personnel (controls)

Location: Belgium

Mean Age: 36 years

% Female: 72

Mean Duration of Illness: 6.4 years
Objective: Compare polysomnographic data between CFS patients and healthy controls; assess whether there is an association between primary sleep disorders and disability in CFS.

Design: Psychiatric interviews with SCID-P; other instruments included Hamilton Rating Scale for Depression, Sickness Impact Profile, multiple sleep variables with polysomnography. Discriminant analysis used with sleep variables.

N Analyzed: 49 CFS, 20 healthy controls 
Discriminant analysis showed a high level of correct classification of CFS patients and healthy controls. Sleep-onset latency and the number of stage shifts/hour contributed significantly to the discriminant function. The mean REM latency and the percentage of patients with a shortened REM latency were similar in CFS and healthy controls.

Vercoulen QUOTE "57" 
57
 1998

Case-Definition: Oxford 1991

Source: not reported

Location: Netherlands

Mean Age: 36 years

% Female: 71

Median Duration of Illness: 5 years
Objective: Clarify ambiguities in previous studies on demographic and social factors and fatigue.

Design: Structural equation modeling (causal modeling) using battery of instruments including Checklist Individual Strength, Beck Depression Inventory, Somatization Subscale of Symptom Checklist, Home Activities Subscale and Mobility Subscale of Sickness Impact Profile, Physical Activities Rating Scale, Causal Attributions List, Pain Cognition List.

N Analyzed: 51 CFS, 50 multiple sclerosis (MS)
“Attributing complaints to a somatic cause produced low levels of physical activity, which in turn had a causal effect on fatigue severity. Depression had to be deleted from the model. Sense of control over symptoms and focusing on bodily symptoms each had a direct causal effect on fatigue. The model showed an excellent fit for CFS patients, but was rejected for MS patients. Therefore, a new model for MS patients had to be developed in which sense of control had a causal effect on fatigue. In the MS model, no causal relationship was found between the physical state as measured by the Expanded Disability Status Score and fatigue or functional impairment. The present study shows that cognitive and behavioral factors are involved in the persistence of fatigue. Treatment should be directed at these factors. The processes involved in the subjective experience of fatigue in CFS were different from the processes related to fatigue in MS.”

Jason QUOTE "58" 
58
 1999 unpublished

Jason QUOTE "59" 
59
 1999
Case-Definition: CDC 1994

Source: Random community sample

Location: United States

Mean Age: 44 (chronic fatigue)

% Female: 67 (chronic fatigue)

Mean Duration of Illness: 4.0 years
Objective: Address important issues involving the actual factor structure of symptoms of chronic fatigue within a community sample of individuals, unbiased by help-seeking behavior.

Design: Community-based study of a random sample of 28,673 residential/working telephone numbers, using a CFS Screening Questionnaire containing a Fatigue Scale and other scales addressing symptoms of CFS and fatigue duration of fatigue.

N Surveyed: 18,675 completing interview

N Analyzed: 780 of 18,676 with chronic fatigue (408 CFS-like: chronic fatigue and 4+ CDC 94 symptoms; 304 ICF-like: idiopathic chronic fatigue; 68 with exclusionary medical or psychiatric conditions or CF-explained-like)
Principal component analysis resulted in a four-factor solution explaining 38% of total variance: lack of energy, physical exertion, cognitive functioning, and fatigue and rest.

Compared to ICF-like, CFS-like had significantly more of the following symptoms: sore throat, painful glands, muscle aches or pain, feel worse for >24 hours after exercising, new headaches, joints pain, not rested after a night of sleep, concentration/memory interfere with work/study; and more difficulty with lack of energy, physical exertion, cognitive functioning, greater fatigue following rest or sleep.

Compared to CF-explained, CFS-like had significantly more of the following symptoms: sore throat, painful glands, muscle aches or pain, not rested after a night of sleep.

Jason QUOTE "60" 
60
 1999 unpublished

Jason QUOTE "61" 
61
 1999
Case-Definition: CDC 1994

Source: Random community sample

Location: United States

Mean Age: ( 35

% Female: 74

Mean Duration of Illness: not reported
Objective: Using cluster analysis, provide further empirical support for the observation of distinct aspects of chronic fatigue, and clarify differences between different subgroups of individuals with chronic fatigue in a smaller sample of CFS-like individuals undergoing full psychiatric and medical evaluation; and identify unique symptom and severity patterns.

Design: Community-based study, n = 28,673.

N Surveyed: 18,675 completing interview, 780 with chronic fatigue

N Analyzed: 166 of 408 CFS-like individuals: chronic fatigue and 4+ CDC 94 symptoms
166 individuals classified by independent physician review panel into four groups: chronic fatigue syndrome (CFS), idiopathic chronic fatigue (ICF), chronic fatigue explained by medical condition (CFM), or chronic fatigue explained by psychiatric condition (CFP).

CFS group had more severe post-exertional fatigue than ICF; CFM had more severe post-exertional fatigue than ICF and CFP.

Cluster analysis resulted in three clusters: 1) relatively low post-exertional fatigue (n=1); 2) most severe post-exertional fatigue and most improvement in fatigue following rest (n=47); and 3) high post-exertional fatigue and fatigue not alleviated by rest (n=117)



Taylor QUOTE "62" 
62
 2000 unpublished

Case-Definition: CDC 1994

Source: Random community sample

Location: United States

Mean Age: not reported

% Female: not reported

Mean Duration of Illness: not reported
Objective: Compare rates of psychiatric diagnosis among individuals with chronic fatigue and a healthy control group in a randomly selected, diverse community-based urban sample; and explore whether various sociodemographic indicators predicted higher or lower rates of Axis I psychiatric disorders.

Design: Community-based study, n = 28,673

N Surveyed: 18, 675 completing interview; and completing the SCID (Structural Clinical Interview for DSM-IV): 408 identified as having chronic fatigue profiles, 199 controls

N Analyzed: 301 (227 of 408 CF and 74 of 199 controls)
In a forward stepwise logistic regression analysis with current psychiatric diagnosis as the dependent variable, significant predictors were chronic fatigue status and socioeconomic status.

In a forward stepwise logistic regression analysis with lifetime psychiatric diagnosis as the dependent variable, significant predictors were chronic fatigue status and work status

Taylor QUOTE "64" 
64
 2000 unpublished

Case-Definition: CDC 1994

Source: Random community sample

Location: United States

Mean Age: not reported

% Female: not reported

Mean Duration of Illness: not reported
Objective: Evaluate the diagnostic validity of somatic symptoms associated with CFS, Fibromyalgia, Somatic Depression, Somatic Anxiety, and Irritable bowel syndrome.

Design: Community-based study, n = 28,673

N Surveyed: 18, 675 completing interview; and completing the SCID (Structural Clinical Interview for DSM-IV): 408 identified as having chronic fatigue profiles, 199 controls

N Analyzed: 213 individuals who underwent medical and psychological work-up.  Of the 166 individuals reporting a CFS-like condition and 47 controls, 26 were diagnosed as CFS only, 18 were diagnosed with FMS only, and 6 were diagnosed with CFS & FMS.
Confirmatory factor analysis on 21 symptoms yielded a 5-factor solution that specifically distinguished the 5 functional somatic disorders from one another.  The 5 distinct functional somatic disorder model had a reasonably good fit to the data.  In contrast, a confirmatory analysis that tested the proposition that all 5 disorders represent a single underlying functional somatic distress syndrome did not fit the data well. 

Logistic regression predicting actual FMS diagnoses from the five-syndrome factor scores showed that only the FMS symptom factor score was significantly associated with actual FMS diagnosis.

Logistic regression predicting actual CFS diagnoses from the five-syndrome factor scores showed that only the CFS symptom factor was significantly associated with actual CFS diagnosis.

Friedberg QUOTE "63" 
63
 2000

Case Definition: CDC 1994

Source: Advertisements in CFS journals/ newsletters and physician referrals (CFS), and spouses/partners/ significant-others of CFS participants (healthy controls) 

Mean Age: 49 years

% Female: 67

Median Duration of Illness: 16 years (long duration CFS) and 3 years (short duration CFS)
Objective: Evaluate symptom patterns in patients with CFS who were ill for 10 or more years using Symptom Checklist, CES-D, Brief Symptoms Inventory, and Illness Management Questionnaire.

Design: Simple group comparison, matched controls

N Analyzed: 286 CFS and 179 healthy controls
Principal component analysis of illness-related symptoms in long-duration CFS yielded three conceptually distinct dimensions with the cognitive problems factor accounting for a substantial portion (30.5%) of the variance; of the remaining factors, flu-like symptoms accounted for 6.4% and neurologic symptoms 4.1% of the variance.

Long-duration CFS patients had significantly greater percentage on the following symptoms compared to short-duration CFS: work block, bumping into things, putting the wrong word in, trouble with directions, and burning sensations.

A number of viral and immune-related illnesses were reported at significantly higher frequencies in CFS patients than in healthy controls including chicken-pox/shingles, chronic sinus infections, infectious mononucleosis, herpes I/II, and hepatitis.
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