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Expression of rheumatoid arthritis in two ethnic
Jewish Israeli groups

M Amit, D Guedj, A J Wysenbeek

Abstract
Objective-To investigate the expression
of rheumatoid arthritis (RA) in Jewish
Israeli patients according to ethnic origin.
Methods-RA patients who were seen in a
primary public rheumatology clinic were
divided into two groups according to
ethnic origin (Sepharadic or Askenazi)
and subjected to a cross sectional study.
The two groups were compared for
history, physical status, and radiographic
and laboratory variables. The entire study
population was again divided into two
groups according to formal educational
level, and these were also compared for
the same variables as above.
Results-The patients of Sepharadic
origin had significantly more pathological
recordings of pain and fatigue, and
greater Ritchie scores than those of Aske-
nazi origin. The Sepharadic group
patients were younger, had a lower edu-
cational level, and were predominantly
female. The more educated group re-
corded significantly less pathological pain
and fatigue, and had smaller Ritchie
scores. Functional capacity and global
disease severity, assessed by physician
and patient, were also reduced in the more
educated group. On multiple regression
analysis, ethnic origin was found to be
independently related to functional class.
Education was found to be independently
related to the Ritchie score.
Conclusions-Disease manifestations in
Jewish RA patients of Sepharadic origin
are more serious compared with those in
patients of Askenazi origin. In addition,
low educational level is related to more
severe disease manifestations in Israeli
RA patients.

(Ann Rheum Dis 1996; 55: 69-72)

Department of
Medicine B,
Assaf-Harofeh
Medical Center,
Zerifin, Israel
M Amit
A J Wysenbeek
Rheumatology Clinic,
Kupat-Holim,
Natanya, Israel
D Guedj
Correspondence to:
M Amit.

Accepted for publication
13 September 1995

Expression of rheumatoid arthritis (RA) and
other inflammatory and chronic diseases is
influenced by several factors, including socio-
economic standing'"5 and level of formal edu-
cation.9 Ethnic origin also exerts influence on
disease expression, but less information exists
on this subject."' We have previously described
the difference in expression and severity of
systemic lupus erythematosus (SLE) between
various ethnic Jewish Israeli groups;" in the
present cross sectional study we investigated
disease expression in Israeli RA patients
according to ethnic origin. We also studied the
relation between disease expression and formal
educational level.

Many studies of RA have been conducted in
tertiary medical centres. The present study was
conducted in a primary public rheumatology
clinic, frequented by patients of all socio-
economic classes. All the participants were
examined by the same rheumatologist.

Patients and methods
The study population consisted of 167 Jewish
patients who fulfilled the revised criteria for
RA,'2 and were seen during one year in a
primary community rheumatology clinic. All
the patients included in this study were seen by
the same rheumatologist (DG).
Each patient was questioned about: origin

(Askenazi Jewish or Sepharadic Jewish);
education (number of school years); profession
(score 0-4 according to skill, modified from the
British Census Scale:'3 0=unskilled workers
(eg dishwashers); 1 = partly skilled workers
(eg waitresses); 2 = manual and non-manual
skilled occupations (eg mechanics and sales
persons, respectively); 3 = managerial and
other professional occupations (eg teachers);
4 = professionals (eg doctors)); duration of
morning stiffness (in minutes); severity of pain
(score 0-10 visual analogue scale); fatigue
(score 0-3); functional capacity (score 0-3:
0= normal functional capacity; 1-3 = mild,
moderate, and severe limitation in activities of
daily living).

Physical examination parameters included
the Ritchie index for joint tenderness (score
0-96), presence of rheumatoid nodules (score
0-1), and physician's global assessment of
disease severity (score 0-3).

Laboratory examinations included erythro-
cyte sedimentation rate (ESR), haemoglobin
concentration and rheumatoid factor and anti-
nuclear antibody (ANA) titres.

Radiographic examinations included hand
and wrist radiographs, which were assessed for
degree of periarticular osteopenia (score 0-2),
and for severity of erosions (score 0-2).
Use of non-steroidal anti-inflammatory

drugs, second line drugs, and prednisone
dosage was recorded for each patient.

Patients were divided into two groups
according to their ethnic origin: Askenazi Jews,
and Sepharadic Jews. Jews of mixed origin
were not included in this study, neither were
Arabs. Patients were also classified in two
groups according to their level of formal
education: one group consisted of patients with
fewer than eight school years; the second
included patients with eight or more school
years. To investigate the influence of education
on disease manifestations within each ethnic
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group, patients of the two ethnic groups were
also further divided into two subgroups,
according to their formal educational level:
eight years or fewer, and more than eight years.

DATA ANALYSIS
Groups were compared using the Wilcoxon
rank sum test when data were measured on an
interval scale. Nominal and ordinal data were
compared by the x2 test. The x2 test for trend
was used when appropriate.'4 Multiple logistic
regression analysis was used to investigate the
relation between variables.
Data are presented as mean (SD) for group

interval data, and as percentage of the study
groups for nominal and ordinal data.

Results
The study group of 167 patients included 131
women and 36 men, mean age 59-2 (SD 1 1)
years (range 19-87 years). Seventy four
(44.30/o) of the patients were ofAskenazi origin
and 93 (55.7°/0) were of Sepharadic origin.

Table 1 Comparison between Askenazi and Sepharadic patients according to clinical and
laboratory disease manifestations and to education

Askenazi Sepharadic p
(n = 74) (n = 93)

Pain (-10) 5-2 (2 2) 6-3 (2-1) <0-001
Morning stiffness (min) 58-4 (54-2) 66-2 (49 4) NS
Fatigue (%) (0-3)t 18-9 43-1 0-0001
Functional capacity (%) (0-3)t 74-8 82-7 0-01
Ritchie index (0-96) 17-8 (10-4) 25-5 (13-2) <0-01
Nodules (%) (0-1)ft 14-9 19-4 NS
Disease severity (%/o)§ (0-3)t 81-1 89-2 NS
Prednisone dose (mg/day) 4-1 (4 3) 4-7 (5-1) NS
ESR (mm/lst h) 60-6 (26 3) 64-6 (24-6) NS
Hb(g/l) 12-1 (1-2) 11-8(1-2) NS
RF (O/6) 52-7 62 2 NS
ANA (0/o) 56-2 66-1 NS
Osteopenia (%) (0-2)t 47-3 40 9 NS
Erosion (%/6) (0-2)t 28-4 32-3 NS
Education (years) 10-7 (3 8) 6-6 (4 8) <0-001

Values are mean (SD) where relevant.
§Global assessment by the physician.
Osteopenia = periarticular osteopenia seen in hand and wrist radiographs; erosions = seen
in hand and wrist radiographs. ESR = Erythrocyte sedimentation rate; Hb = haemoglobin;
RF = prevalence of positive rheumatoid factor test; ANA = prevalence of positive antinuclear
antibody test.
tPercentage of patients with score 2-3; x2 test (p for trends).
ttPercentage of patients with rheumatoid nodules; x2 test.
tPercentage of patients with score 2; x2 test (p for trends).

Table 2 Comparison between patients with high and low educational level according to
clinical and laboratory disease manifestations

High education Low education p
>8years 8years
(n = 86) (n = 81)

Pain (0-10) 5-2 (2 3) 6-4 (1 9) <0-001
Morning stiffness (min) 59-4 (53-1) 66-3 (49 9) NS
Fatigue (%) (0-3)t 47-7 39-5 0-02
Functional capacity (%) (0-3) 68-6 81-5 0-004
Ritchie index (0-96) 18 (11-2) 26-4 (12-7) <0-001
Nodules (%) (0-1)tt 12-8 22-2 NS
Disease severity (%)§ (0-3)t 80-2 91-3 0-04
Prednisone dose (mg/day) 4-4 (4-6) 4-5 (4 9) NS
ESR (mmnlst h) 61-2 (27-1) 64-6 (25 4) NS
Hb(gll) 12-1 (1-2) 11-7(1-2) NS
RF (%) 54-7 59 3 NS
ANA (%/6) 52-9 71-6 0-02
Osteopenia (%) (0-2)t 43-0 44-3 NS
Erosion (%) (0-2)t 25-6 35-8 NS

Values are mean (SD) where relevant.
§Global assessment by the physician.
Osteopenia = periarticular osteopenia seen in hand and wrist radiographs; erosions = seen
in hand and wrist radiographs. ESR = Erythrocyte sedimentation rate; Hb = haemoglobin;
RF = prevalence of positive rheumatoid factor test; ANA = prevalence of positive antinuclear
antibody test.
tPercentage of patients with score 2-3; x2 test (p for trends).
ffPercentage of patients with rheumatoid nodules; x2 test.
tPercentage of patients with score 2;x2 test (p for trends).

Eighty six patients belonged to the higher
education group, with a mean of 12-2 (02)
school years (median 12 years); 81 patients
belonged to the lower education group with a
mean of 4-4 (03) school years (median 5
years). Twenty five of the latter group had
never attended school.

Patients of Askenazi origin were older than
those of Sepharadic origin (65-6 (1 45) years
v 54-2 (1.51) years, respectively; p<0001).
The two groups also differed in sex
distribution: 67-6% of the Askenazi patients
were women, compared with 87 1% in the
Sepharadic group (p=0 004). There were
fewer children per family among the Askenazi
patients (2-2 (0O15)) compared with the
Sepharadic group (4 4 (028); p < 0001).
Table 1 shows the difference in clinical,

laboratory and radiographic disease activity
parameters between the two ethnic groups
(Askenazi and Sepharadic Jews).
The Askenazi origin group had a higher

education level than those of Sepharadic
origin. Pain was less severe in the Askenazi
group than in the Sepharadic group, and the
proportion of patients with moderate to severe
fatigue score was lower in the Askenazi group;
the Ritchie index was higher in the Sepharadic
origin group. There was no significant
difference between the two groups regarding
the other parameters, including the duration of
morning stiffness, laboratory and radiographic
results, and dosage of prednisone, though there
was a trend for more pathological scores for
most of these parameters in the Sepharadic
group.
The study population was also divided into

two groups according to their educational
level, regardless of their origin. The two groups
were compared for the variables described
above (table 2). The lower education group
scored significantly higher for pain, Ritchie
index, proportion of patients with greater
functional limitation, and proportion of
patients with severe fatigue.
There was also a difference between the two

groups in the proportion of patients with high
scores for disease severity as assessed by the
physician, which was greater in the lower
education group. No significant differences
were found between the two groups concerning
the other variables examined, including age
(57-8 (1-75) years in the higher education
group, and 608 (1 44) years in the lower
education group) and gender (72 1% women
in the higher education group, and 85-2%
women in the lower education group). Patients
in the lower education group had more
children than those in the higher education
group (2-7 (020) v 4-2 (0-31), respectively;
p < o OO1).

Patients were divided into subgroups
according to profession and were again
compared for the same variables. The less
skilled patients' scores were significantly more
pathological for pain, fatigue, functional
capacity, Ritchie index, and history of disease
severity (data not shown).
Table 3 compares the effect of education on

disease manifestations within each ethnic
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Table 3 Comparison between subgroups ofAskenazi and Sepharadic patients, with high
(>8 schoolyears) and low educational level (:8 schoolyears), according to clinical and
radiographic disease manifestations

Askenazi Sepharadic

Educatwon Education Education Education
>8yr 68yr >8yr 68yr
(n = 52) (n = 22) (n = 34) (n = 59)

Pain (0-10) 5-1 (2-3) 5-4 (2-0) 5-5 (2-4) 6-7 (1-8)*
Morning stiffness (min) 65-3 (59-8) 42-0 (33-0) 50-4 (40-0) 75-3 (52.3)*
Fatigue (%) (0-3)t 15-4 27-3 41-1 44 1
Functional capacity (%) (0-3)t 65-4 63-6 73-5 88.1*
Ritchie index (0-96) 17-1 (11-1) 19-2 (8-9) 19-4 (11-4) 29-0 (13-0)*
Nodules (%) (0-1)ff 9-6 27-3 17-6 20-3
Prednisone (mg/day) 4-9 (5-1) 5-2 (5-3) 6-0 (5-6) 4-7 (5-1)
Osteopenia (%) (0-2)t 53-8 31 8 26-5 49.2*
Erosions (%) (0-2)t 26-9 31-8 23-5 37-3*

Values are mean (SD) where relevant.
Osteopenia = periarticular osteopenia seen in hand and wrist radiographs; erosions = seen
in hand and wrist radiographs.
tPercentage of patients with score 2-3; x2 test (p for trends).
ilPercentage of patients with rheumatoid nodules; x2 test.
tPercentage of patients with score 2; x2 test (p for trends).
*p < 0-05 for comparison between two educational subgroups of the same ethnic origin.

Table 4 Logistic regression analysis ofcombined effect ofeducation, origin, age and sex on
dependent clinical variables

Independent Pain Fatigue Ritchie index Disease Functional
variable severiny capacity

Coeff. p Coeff. p Coeff. p Coeff. p Coeff. p

Intercept 0-1 0-9 0-7 0-6 -1-2 0-3 1.1 0-3 1-9 0-1
Education 0-02 0-7 0-05 0-3 0-1 0-01 0-06 0-1 0-01 0-7
Origin -0-12 0-4 -0-2 0-2 -0-08 0-6 -0-03 0-8 -0-5 0-009
Age (yr) -0-0 0-9 -0-0 0-8 0-00 0-9 -0-01 0-2 -0-04 0-002
Sext 1-3 0-008 1-0 0-055 1-0 0-02 0-9 0-06 0-3 0-6

§Global assessment by the physician.
t< 1 = female; 1 = male.

group (Askenazi and Sepharadic). The two
educational subgroups of patients of Askenazi
origin did not differ in any of the parameters
examined. The Sepharadic subgroups differed
in pain score, duration of morning stiffness,
Ritchie index, and proportion of patients in
functional classes 2-3, with more pathological
scores in the lower education subgroup. This
subgroup also had greater proportions of
patients with grade 2 osteopenia and grade 2
erosions. Patients of Sepharadic origin who
belonged to the higher education subgroup
resembled the patients of Askenazi origin in
these comparisons.
The Askenazi and Sepharadic groups

differed from each other in three important
demographic parameters: age, gender distribu-
tion, and formal educational level. The relative
contribution of these demographic factors on
the clinical variables was evaluated by logistic
regression analysis (table 4). Education was
independently related to Ritchie index, and
origin was independently related to functional
capacity. Both age and gender significantly
influenced several clinical parameters.

Discussion
Rheumatoid arthritis, in common with other
inflammatory and chronic diseases, is influ-
enced by many factors, including environ-
mental, genetic,' 2 and socioeconomic.35
Many studies have investigated the impact of
education on disease activity in RA, and found
educational level to be inversely related to the
severity of disease expression and to
prognosis.9 Ethnic origin, like the other

factors mentioned, may also be related to the
severity of RA, but less information exists on
this subject.'0 Differences in severity of disease
manifestations between British and Greek RA
patients,'5 and between British and Spanish
RA patients'6 have been described. British RA
patients tend to have more severe disease
manifestations than Greek and Spanish
patients. We have previously described the
difference in SLE expression between various
Jewish ethnic groups in Israel:" patients of
Sepharadic origin had more serious disease
manifestations than patients of Askenazi
origin, and the Sepharadic patients had a
significantly lower education level. However,
only ethnic origin, not education, was
significantly related to disease manifestations.

In the present cross sectional study we
investigated the relation between ethnic origin
(Sepharadic and Askenazi) and the severity of
disease expression in Jewish Israeli RA
patients. We found that patients of the two
ethnic groups differed mainly in clinical
parameters of disease activity such as Ritchie
index, severity of pain, and fatigue score, all of
which were more pathological in the
Sepharadic group. No differences were found
between the two groups regarding the duration
of morning stiffness, and the laboratory and
radiographic parameters.
The two groups differed in two important

demographic parameters: age (greater in the
Askenazi group) and gender distribution (a
greater proportion ofwomen in the Sepharadic
group). To correct for the effect of these
differences on the results, we conducted a
logistic regression analysis and found that
origin was independently related to functional
capacity. Differences in disease expression
between various ethnic groups may thus be, at
least in part, attributed to genetic factors.
Socioeconomic and environmental factors may
also contribute to such differences. Differences
in disease expression between RA patients of
diverse ethnic origins may have implications
for RA research, which may have to be
stratified accordingly.

In the present study we also investigated the
relation between severity of RA and formal
educational level. We found that the lower
education group (fewer than eight years of
schooling) recorded more pathological scores
for pain, fatigue, functional capacity, Ritchie
index, and global assessment by physician and
patient. We also compared higher educational
level and lower educational level patients of the
same origin, and found that within the
Askenazi group there was no difference
between the two educational subgroups
regarding the clinical and radiographic param-
eters investigated, while in the Sepharadic
group the lower educational level patients
recorded more pathological scores for pain,
duration of morning stiffness, functional
capacity, and Ritchie index, compared with
patients of a higher educational level. This
lower education subgroup also had greater
proportions of patients with severe osteopenia
and severe erosions on radiographic studies,
though no difference was found between the
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Sepharadic patients with higher educational
level and the Askenazi patients. A similar
pattern was observed in SLE patients of
Sepharadic and Askenazi origins in Israel."
Logistic regression analysis showed that the
formal educational level was independently
related to Ritchie index and to functional
capacity. These results resemble those of pre-
vious studies.9
The present study was conducted in a

primary community rheumatology clinic,
where patients of all socioeconomic classes are
seen. Health services in Israel are public and
equally accessible for all socioeconomic and
ethnic groups. This statement is also true for
secondary and tertiary medical centres in
Israel. Private medical facilities are not widely
used in Israel. We believe, therefore, that our
results reflect the difference in severity of RA
manifestations between subgroups of the
Jewish population in Israel. As all the
participants in this study were examined by the
same rheumatologist, possible bias from
between observer differences was excluded.
The influence of ethnic origin on the

prognosis of RA remains to be investigated.
Proof of the existence of such an influence
would have important implications for both
treatment and rehabilitation of RA patients.
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