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Background: Pain, fatigue and functional disability are com- 
mon key outcomes in most rheumatologic disorders. While many  
studies have assessed the outcomes of specific disease states,  
few have compared the outcomes of various rheumatic diseases.
Objectives: To assess how the intensity and rating of pain, 
fatigue and functional disability vary among groups of patients 
with various rheumatic disorders receiving standard care. 
methods: In a cross-sectional study conducted in a hospital- 
based rheumatology unit, standard clinical and laboratory  
data were obtained and all patients filled out questionnaires 
on pain, fatigue and daily function. The analysis concentrated 
on visual analogue scales (VAS) using specific statistical 
methods.
results: A total of 618 visits of 383 patients with inflammatory 
as well as non-inflammatory rheumatic disorders were ana- 
lyzed. Fibromyalgia patients had significantly higher VAS  
scores compared to all other groups. On the other hand, patients  
with polymyalgia rheumatica demonstrated significantly lower 
VAS scores compared to all other groups of patients. Patients 
with psoriatic arthritis also demonstrated relatively low VAS 
scores. VAS scores were lower in patients with inflammatory 
disorders as compared to patients with non-inflammatory 
disorders.
conclusions: Our results suggest a spectrum of outcome in- 
tensity in various rheumatic disorders receiving standard care, 
ranging from fibromyalgia patients who report distinctive 
severity to patients with inflammatory disorders who are doing  
relatively well as compared to patients with non-inflammatory 
disorders. The findings emphasize the need to explore the 
underlying mechanisms of pain and fatigue in patients with 
non-inflammatory rheumatic disorders. 
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aBstract:

KeY wOrDs:

r heumatic diseases vary in their epidemiology, disease pro-
cesses and clinical manifestations; however, pain fatigue 

and functional disability are common key outcomes in most 
of these disorders. Measuring these outcomes can serve as a 

tool for following the course of disease as well as the effects 
of therapy. Although numerous studies have assessed the out-
comes of specific disease states, only a few – performed more 
than two decades ago – compared the outcomes of the various 
rheumatic diseases [1-4]. 

Functional disability and fatigue are usually evaluated in 
rheumatologic clinical trials with multi-item questionnaires. 
Pain, on the other hand, has long been evaluated successfully 
using the visual analogue scale (VAS), both in clinical trials and 
in clinical standard of care [5]. The VAS scale has been sug-
gested for the evaluation of fatigue and function as well. Wolfe 
[6] used the VAS scale to assess fatigue in 7760 patients with 
rheumatoid arthritis (RA) and showed that it performed as 
well as or better than the other longer questionnaires generally 
used [6]. A preliminary evaluation of the VAS function scale 
indicated that it may be suitable for use both in the clinical 
setting and in research [7]. We chose to use VAS concomi-
tantly for pain, fatigue and function for our clinical outcome 
assessment because these measures apply to all rheumatic 
disorders. VAS scores, which are less dependent on language, 
were particularly appropriate for our mixed Israeli population 
of Hebrew and Arabic-speaking Israelis and Russian-speaking 
newcomers from the former Soviet Union.

The aim of the current study was to assess how the intensity 
and rating of pain, fatigue and functional disability may vary 
among patients with various rheumatic disorders under current 
standard care, utilizing a VAS scale. This type of data may pro-
vide new insights into the symptomatology of rheumatic diseases, 
assess the therapeutic effects of current therapies, and serve as an 
evaluation tool for the development of new treatments.

Patients anD metHODs

This cross-sectional study was carried out in the rheumatology 
clinic of Assaf Harofeh Medical Center, Israel, which provides 
both tertiary rheumatology center service and primary rheu-
matology care. The study was performed between January and 
December 2006. The study was approved by the institutional 
review board and all patients participating in the study signed 
an informed consent.
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inclusiOn/exclusiOn criteria anD clinical evaluatiOn

Adult patients aged 18 years or more attending the rheumatology 
clinic were included in the study. Referrals to this clinic were 
obtained from primary care physicians, primary rheumatolo-
gists, the emergency room, or follow-up of patients after dis-
charge from the hospital. Clinic visits were of new patients or 
patients in follow-up. Four expert rheumatologists working in 
the clinic participated in the study. Patients were diagnosed with 
various rheumatic disorders according to clinical, laboratory and 
radiographic findings, and they received current standard care.

At each visit, before clinical examination, patients com-
pleted a self-administered form (in Hebrew, Arabic or Russian), 
with questions on demographics, patient history, presence and 
duration of morning stiffness, fatigue, and daily activity. Pain, 
fatigue and functional disability during the previous week were 
assessed with three VAS scores. The VAS was a 10 cm double-
anchored line, ranging from no pain, fatigue or functional dis-
ability at one end, to worst possible pain, fatigue or functional 
disability at the other. During clinical examination, in addition 
to the standard rheumatologic evaluation, the rheumatologist 
completed a report that included the chief complaint, pattern 
of articular involvement, presence or absence of history of 
widespread pain (WSP), swollen and tender joint counts, ten-
der points, laboratory markers of inflammation, the physician’s 
global assessment of overall disease activity (MD global) on a 
visual analogue scale (VAS), medications and comorbidities. 
The examining rheumatologist was unaware of the data filled 
in the patient’s questionnaire. Case report forms were col-

lected, the quality of data was confirmed, and a final electronic 
database was created.

statistical analYsis

The data were analyzed using BMDP (BMDP Statistical 
Software (1993, University of California Press, Los Angeles, 
USA). Descriptive statistics included the mean value and stan-
dard deviation of the continuous variables, and the percentages 
and proportions of the categorical variables. We used analysis 
of variance (ANOVA) with Bonferroni’s correction for multiple 
comparisons to compare the continuous variables by diagno-
ses. Pearson’s chi-square test was applied to compare discrete 
variables. We computed correlation coefficients using Pearson’s 
correlation. A P value of ≤ 0.05 was considered significant.

results 

During 2006, there were 1754 patient visits to the rheumatol-
ogy clinic. Patients agreed to participate and filled the self-
assessment forms in 875 patient visits. Of these, the data of 
257 patient visits were excluded due to diagnostic uncertainty, 
lack of information, or patients’ poor completion of the self-
administered forms. Statistical analysis of 618 patient visits by 
383 patients was performed. 

DemOgraPHic cHaracteristics

The demographic characteristics of the study population 
are shown in Table 1. Ninety-two patients had rheumatoid 

table 1. Demographic characteristics and patients’ complaints

Demographic characteristics Pmr gout Psa sle ra spa irD nirD Oa Fm

No. of patients 16 13 27 21 92 24 48 57 41 44

Age (years) (mean ± SD) 71 ± 7 59 ± 14 49 ± 13 42 ± 14 56 ± 16 44 ± 17 47 ± 19 36 ± 16 60 ± 8 47 ± 16

Female gender (%) 93.7 7.7 49.4 81 82.5 43.9 85.4 66.7 73.2 86

Disease duration (years) (mean ± SD) 2.7 ± 3 4.8 ± 7 6.2 ± 6 10 ± 8 7 ± 7 5.3 ± 5 4.5 ± 6 2.6 ± 3 5.7 ± 8 7.5 ± 8

Patients’ complaints

No. of visits 40 16 54 34 175 39 84 59 53 64

Articular pain (%) (n=574) 22 43.8 55.8 9.4 53.9 48.6 35.4 76.4 79.1 8.5

Regional pain (%) (n=574) 7.3 0 3.8 0 1.3 24.3 4.0 16.4 3.8 1.7

Widespread pain (%) (n=603) 5 0 4.3 23.3 15.6 0 19.9 3.7 22 93.3

Routine follow-up* (% ) (n=574) 65.9 56.3 38.5 78.1 38.3 27 37.3 1.8 5.7 5.1

vas scores

VAS pain score (mean ± SD) (n=617) 29.3 ± 24 39.4 ± 40 44.7 ± 28 47.3 ± 27 54 ± 30 54.9 ± 30 55.9 ± 28 65.5 ± 20 66.3 ± 23 87.5 ± 16

VAS fatigue score (mean ± SD) (n=617) 37.3 ± 25 34 ± 36 45.3 ± 30 61.6 ± 29 56.7 ± 32 57.2 ± 26 54.3 ± 30 69.5 ± 24 62.2 ± 24 91.3 ± 12

Vas function score (mean ± SD) (n=617) 27.4 ± 30 40.9 ± 41 41.5 ± 29 47.8 ± 33 51.5 ± 33 48.8 ± 31 54.9 ± 28 59.5 ± 27 65.9 ± 24 85.5 ± 18

*Patients who came to the clinic for routine follow-up with no specific complaints
n=number of visits included in the analysis

PMR = polymyalgia rheumatica, PsA = psoriatic arthritis, SLE = systemic lupus 
erythematosus, RA = rheumatoid arthritis, SpA = spondyloarthropathies, IRD = 
inflammatory rheumatic disorders, NIRD = non-inflammatory rheumatic disorders,  
OA = osteoarthritis, FM = fibromyalgia
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IRD patients also presented mainly with mono/pauciarticu-
lar pain (25/84, 30%) or came to the clinic for routine follow-up 
(31/84, 37%). About two-thirds presented with joint tenderness 
and about half had joint swelling. Only 3.7% (3/84) had more 
than 9 swollen joints and the mean MD global was 25.3. Patients 
were treated with NSAIDs (10/48, 20%), corticosteroids (11/48 
23%) or DMARDs (7/48, 16%). Gout patients came to the clinic 
either for routine follow-up (8/16, 50%) or due to mono/pau-
ciarticular pain (8/16, 50%). About half the patients had joint 
pain and joint swelling and their mean MD global was 31.6. 
Most PMR patients were on corticosteroid therapy (12/16, 75%) 
and attended the clinic for follow-up. Joint swelling was noted 
in only one patient, and the MD global was 17.3.

NIRD patients presented with mono/pauciarticular pain 
(33/57, 58%). Joint swelling was present in only 5% of patients 
(2/57). A third of these patients were treated with physical ther-
apy and another third with NSAIDs. OA patients also presented 
with mono/pauciarticular pain (36/53, 68%). Joint swelling was 
noted in 20% (10/53). Half were treated with NSAIDs and 20% 
(8/41) with physical therapy. FM patients mostly presented with 
WSP (53/64, 83%). About half had joint tenderness but none 
had joint swelling. Half were treated with NSAIDs, a third had 
no treatment, and the remaining patients were treated with 
physical therapy, analgesics and tricyclic antidepressants. 

The proportion of patients complaining of morning stiffness 
and fatigue was highest in the FM group, as was morning stiff-
ness duration. As expected, laboratory markers of inflamma-
tion were higher in patients with the inflammatory disorders.

vas scOres OF Pain, Fatigue anD FunctiOn 

Overall, VAS scores of pain, fatigue and function were closely 
correlated. The correlation coefficient of VAS pain versus VAS 
fatigue, VAS pain versus VAS function, and VAS fatigue versus 
VAS function were 0.652, 0.78, and 0.73, respectively. All the 
above correlations were highly significant (P < 0.001).

The mean VAS scores for pain in each group are shown in 
Figure 1. Three groups of patients were significantly different: 
FM, PMR and PsA. FM patients had significantly higher VAS 
scores for pain as compared to all other groups (P < 0.001), 
while PMR patients demonstrated significantly lower VAS 
scores compared to patients with RA, SpA, IRD, NIRD and OA 
(P < 0.001). Patients with PsA had a significantly low VAS score 
for pain compared to patients with NIRD and OA (P < 0.001).

The mean VAS scores for fatigue in each group are shown in 
Figure 2. Again, the groups of patients with FM, PMR and PsA 
were significantly different. FM patients had significantly high 
VAS scores for fatigue as compared to all other nine rheumatic 
disorders (P < 0.001), while PMR patients had significantly 
lower VAS scores compared to patients with RA, SLE, SpA, 
NIRD and OA (P = 0.0014). Patients with PsA showed a sig-
nificantly low VAS score for fatigue compared to patients with 
NIRD (P < 0.001).

arthritis, 21 had systemic lupus erythematosus (SLE), 27 had 
psoriatic arthritis (PsA), 24 had other spondyloarthropathies 
(SpA), 48 had other inflammatory rheumatic disorders (IRD) 
(Sjogren’s syndrome, systemic sclerosis, polymyositis, vasculi-
tis, adult-onset still’s disease), 13 had gout, 16 had polymyalgia 
rheumatica (PMR), 57 had other non-inflammatory rheumatic 
disorders (NIRD) (joint hypermobility, overuse syndromes, 
low back pain, arthralgias), 41 had osteoarthritis (OA), and 44 
patients had fibromyalgia (FM).

Groups differed for all variables including age, gender, dis-
ease duration, education, marital status, and occupation. Overall, 
patients were predominantly female (72%), with a mean age of 
50 ± 17 years. Mean disease duration was 5.7 ± 6.7 years, and 
the mean education level was 12 ± 3 school years. About two-
thirds were married and about half were working. Patients with 
PMR were relatively old and patients with NIRD were relatively 
young. Female predominance was present in all groups except for 
PsA, SpA and gout. Relatively short disease duration was noted 
in patients with PMR and patients with NIRD. FM patients had 
fewer years of education, while patients with PsA had more. The 
proportion of married patients was low in the group of patients 
with NIRD probably due to their young age. Working status was 
low in patients with PMR probably due to old age. The occupa-
tion rate was also low in RA patients and FM patients.

clinical cHaracteristics

RA patients presented mainly with polyarticular pain (63/175, 
36%) or attended the clinic for routine follow-up (66/175, 
38%). Two-thirds had joint tenderness and about half had 
joint swelling. Only 11% (19/175) had more than 9 swollen 
joints and the mean MD global was 28. Most patients were 
treated with conventional disease-modifying anti-rheumatic 
drugs (DMARDs) (60/92, 65%), and 10% (9/92) with tumor 
necrosis factor (TNF) antagonists. SLE patients presented 
mainly for routine follow-up (26/34, 78%) and had very little 
joint pain or swelling, 7% (2/34) and 3% (1/34) respectively. 
The mean MD global was 22.9, and most patients were treated 
with hydroxychloroquine (28/34, 84%). 

PsA patients presented mainly with pauciarticular arthritis 
(18/54, 34%) or visited the clinic for routine follow-up (20/54, 
38%). Two-thirds demonstrated joint tenderness and about half 
had joint swelling. Only one patient had more than 9 swollen 
joints and the mean MD global was 35. The majority of patients 
were treated with conventional DMARDs (16/27, 60%), and 8% 
(2/27) were treated with TNF antagonists. Other SpA patients 
presented mainly with mono/pauciarticular arthritis (12/39, 
32%), back pain (9/39, 24%) or came for routine follow-up 
(10/39, 27%). Peripheral joint swelling was noted in about one-
third and did not involve more than four joints at the time. The 
mean MD global was 31.5. Non-steroidal anti-inflammatory 
drugs (NSAIDs) were used in 40% (10/24), and one patient was 
treated with TNF antagonists.
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disorders (severe mean VAS score of about 65). The highest 
scores were perceived in FM patients (very severe mean VAS 
score of 85–90). 

DiscussiOn

The current survey provides an important overview of key out-
comes in a broad spectrum of rheumatic disorders. The study 
included patients with the common inflammatory joint diseases, 
such as RA, PsA and other SpA, as well as patients with SLE, 
OA, FM, and other inflammatory and non-inflammatory rheu-
matic disorders. The results suggest four trends in the clinical 
outcomes of this cohort: (i) patients with FM were significantly 
different from all other rheumatic patients in terms of severity 
of symptoms, (ii) PMR patients were doing significantly better 
in comparison to other rheumatic patients, (iii) patients with 
PsA had relatively milder outcome scores, and (iv) the outcome 
scores of patients with inflammatory disorders were lower than 
those of patients with non-inflammatory disorders. 

FM is characterized by high levels of pain, sleep disturbance, 
and fatigue combined with a general increase in medical symp-
toms including memory and cognitive difficulties and often psy-
chological distress [9]. In the current report, FM patients were 
compared with a broad array of rheumatic patients in terms of 
symptom severity. The results show that in this cohort of Israeli 
patients of varying ethnic origin, FM patients exhibited an 
extreme and significantly distinct level of pain and fatigue. These 
results are consistent with previous studies [1-3], which were 
also carried out in tertiary care centers. The level of distress is 
higher in tertiary care center patients, where health care-seeking 
behavior is associated with higher psychological and psychiatric 
comorbidities. In population-based studies, the primary symp-
tom of FM, chronic widespread pain, is only modestly associ-
ated with distress [10]. Nonetheless, the high VAS scores in the 
present study probably characterize FM, and it certainly signifies 
the lack of efficient therapy for FM at that time. 

The mean VAS scores for function in each group are shown 
in Figure 3. The same three groups of patients were significantly 
different from the other patient groups. FM patients had sig-
nificantly high VAS scores for fatigue as compared to all other 
nine rheumatic disorders (P < 0.001), whereas PMR patients 
demonstrated significantly low VAS scores compared to patients 
with RA, IRD, NIRD and OA (P < 0.001). Patients with PsA had 
a significantly lower VAS score for pain compared to patients 
with OA (P < 0.001).

Figures 1–3 present a spectrum of outcome intensity of 
pain, fatigue and functional disability. Generally, the lowest 
scores were obtained in the PMR, gout and PsA disorders 
(mild to moderate mean VAS scores of about 30–40). The score 
was lower in patients with PMR, gout and PsA compared to 
patients with other inflammatory disorders (moderate mean 
VAS scores of about 55), as well as in patients with inflam-
matory disorders compared to those with non-inflammatory 
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Figure 1. Mean VAS scores for pain (mean ± SD)

Figure 2. Mean VAS scores for fatigue (mean ± SD)

^Significantly (P < 0.001) higher in FM compared to all other groups of patients
*Significantly (P < 0.001) lower in PMR compared to RA, SpA, IRD, NIRD and OA 
#Significantly (P < 0.001) lower in PsA compared to NIRD and OA

^Significantly (P < 0.001) higher in FM compared to all other groups of patients
*Significantly (P < 0.001) lower in PMR compared to RA, SpA, IRD, NIRD and OA 
#Significantly (P < 0.001) lower in PsA compared to NIRD and OA
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Figure 3. Mean VAS scores for function (mean ± SD)

^Significantly (P < 0.001) higher in FM compared to all other groups of patients
*Significantly (P < 0.001) lower in PMR compared to RA, SpA, IRD, NIRD and OA 
#Significantly (P < 0.001) lower in PsA compared to NIRD and OA
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synovial fluid from patients with OA or RA, but not normal 
control synovial fluid, contains anandamide and 2-arachidonyl 
glycerol, confirming that endocannabinoid synthesis occurs 
following tissue injury [24]. 

Our study has several limitations. Since the study was 
conducted in a single hospital clinic, the data obtained could 
be affected by the study population. The VAS scores used for 
fatigue and functional disability assessment are less validated 
than the multi-item outcome measures. Data were collected for 
each patient visit, i.e., it included analysis of the same patients 
on occasional visits which might have influenced the results. 
Since treatment differed between visits and spontaneous fluc-
tuations of outcomes occurred [25], we believe these patient 
visit analyses also characterize disease outcomes. Finally, our 
survey was done in 2006, shortly after biological therapies were 
introduced in our country, thus our results may not reflect the 
current situation since only 8% of the patients with inflamma-
tory arthritis participating in the study were treated with an 
anti-TNF agent. In addition, pregabalin and duloxetine were 
not available for patients with FM at the time of the study. 

In summary, this report provides an overview on the spec-
trum of outcome severity in rheumatology. At the time of the 
study, FM patients’ reports were at the highly severe end of the 
spectrum. PMR and PsA patients were at the opposite end of 
the spectrum with relatively mild outcome. Outcome inten-
sity tended to be lower in the inflammatory than in the non-
inflammatory disorders. The results of this study emphasize the 
need to explore the underlying mechanisms of pain and fatigue 
in these diseases, particularly in patients with fibromyalgia and 
in patients with non-inflammatory disorders. It may also serve 
as a baseline for future studies to follow the implementation of 
new medications.
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has been frequently observed but not understood. They subjected  
F0 mice to odor fear conditioning before conception and found 
that subsequently conceived F1 and F2 generations had an 
increased behavioral sensitivity to the F0-conditioned odor, but 
not to other odors. When an odor (acetophenone) that activates 
a known odorant receptor (Olfr151) was used to condition F0 
mice, the behavioral sensitivity of the F1 and F2 generations to 
acetophenone was complemented by an enhanced neuroanato- 

mical representation of the Olfr151 pathway. Bisulfite sequencing  
of sperm DNA from conditioned F0 males and F1 naive offspring 
revealed CpG hypomethylation in the Olfr151 gene. In addition, 
in vitro fertilization, F2 inheritance and cross-fostering revealed 
that these transgenerational effects are inherited via parental 
gametes. These findings provide a framework for addressing how 
environmental information may be inherited transgenerationally 
at behavioral, neuroanatomical and epigenetic levels. 
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Parental olfactory experience influences behavior and neural structure in subsequent generations

Chronic lymphocytic leukemia (CLL) is a frequent disease in which  
the genetic alterations determining the clinicobiological behavior 
are not fully understood. Puente and fellow researchers describe 
a comprehensive evaluation of the genomic landscape of 452 
CLL cases and 54 patients with monoclonal B lymphocytosis, a 
precursor disorder. The authors extend the number of CLL driver 
alterations, including changes in ZNF292, ZMYM3, ARID1A and 
PTPN11. They also identify novel recurrent mutations in non-
coding regions, including the 3' region of NOTCH1, which cause 
aberrant splicing events, increase NOTCH1 activity and result in 

a more aggressive disease. In addition, mutations in an enhancer 
located on chromosome 9p13 result in reduced expression of the 
B cell-specific transcription factor PAX5. The accumulative number 
of driver alterations (0 to ≥ 4) discriminated between patients with 
differences in clinical behavior. This study provides an integrated 
portrait of the CLL genomic landscape, identifies new recurrent 
driver mutations of the disease, and suggests clinical interventions 
that may improve the management of this neoplasia. 
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non-coding recurrent mutations in chronic lymphocytic leukemia




