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Systemic lupus erythematosus (SLE) is a widespread disease
affecting several organ systems. Epidemiological studies sug-
gest the occurrence of SLE differs among different countries,
and even among different areas of the same country1.
Differences are also observed among population groups of the
same race living in different parts of the world, suggesting that
environmental factors are involved in the development of
SLE. Ethnic and geographical factors also seem to influence
the incidence and prevalence of the disease1–3.

Studies in Europe and the United States suggest an
increase of SLE incidence during the last decades, although
survival rates have improved. These trends can lead to an

increased prevalence of the disease1,4. Despite numerous stud-
ies on the occurrence of SLE from northern Europe and the
United States, no studies on the epidemiology of the disease
in southern Europe have been published. Investigation of the
epidemiological characteristics of SLE in southern Europe
and the Mediterranean countries would be of interest because
of the possible effect of environmental and lifestyle factors on
the frequency and severity of the disease.

We investigated the frequency, distribution, and mortality
of SLE for the period 1982–2001 in an area of northwest
Greece, with a total population of roughly 488,000 inhabitants
according to the National Census of 2001. The study was car-
ried out as part of the framework for the creation of a system-
atic recording system for autoimmune rheumatic diseases in
this area.

MATERIALS AND METHODS
The study area included 6 districts of northwest Greece, 4 on the mainland
and 2 in the islands. The total population of the area was 488,435 according
to the National Census of 2001. Urban residents represented 36.5% of the
total population, living in the capitals of the 6 districts. There are 2 rheuma-
tology clinics in the area, both in Ioannina, the largest city of northwest
Greece, with a medical school and a university hospital.

Cases were selected from 3 sources: (1) inpatients and outpatients
referred to the rheumatology clinic of Ioannina University Hospital; (2) inpa-
tients and outpatients referred to the rheumatology clinic of the Ioannina
General Hospital; and (3) patients referred to private rheumatologists practic-
ing in the study area (8 private rheumatologists). These 3 sources represent all
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points where patients diagnosed with SLE could be referred in the area.
Patients were identified through medical records from the 2 hospitals and the
private practices. All patients referred between January 1, 1982, and
December 31, 2001, resident in the study area were included in the study. An
incidence case was defined as any patient with SLE, diagnosed during the
study period, resident in the study area for at least one year before the diag-
nosis. A prevalence case was defined as any patient with SLE who was a res-
ident of the study area on December 31, 2001.

Diagnosis according to the American College of Rheumatology revised
criteria5 was confirmed by reviewing medical records. The term “renal disor-
der” includes proteinuria > 0.5 g/24 h or microscopic hematuria or the pres-
ence of cellular casts5. Incidence, prevalence, and mortality rates were calcu-
lated as the number of cases per hundred thousand inhabitants. Age adjusted
rates were obtained by the direct method using the 2001 National Census of
the Greek population. Survival rates were estimated using the Kaplan–Meier
method. Population data were based on the 1981, 1991, and 2001 National
Census.

RESULTS
A total of 178 cases of SLE among residents of the study area
were diagnosed during the period January 1, 1982 to
December 31, 2001. These cases represent a mean annual
incidence rate of 1.90 cases/100,000 inhabitants (95% CI
1.49–2.31), with a female/male ratio of 7.4. The mean age at
the time of diagnosis was 39.1 (SD 16.9, range 6–68) years for
men and 38.8 (SD 18.4, range 2–81) years for women.
Twenty–seven patients (15.2%) presented with renal disorder
at the time of first diagnosis. Other major clinical and labora-
tory characteristics of the cohort are shown in Table 1.

Table 2 presents the age and sex-specific prevalence rates

of SLE in the defined area by December 31, 2001. The total
prevalence of SLE for women was 69.27 and for men 9.46
cases/100,000, and the total female/male ratio was 7.32.

Incidence rates of SLE varied among the 6 districts of the
study area. The highest age adjusted rate observed in a district
was 2.13, and the lowest was 1.45. The disease incidence was
also higher among the urban population in all study districts
(2.25 in the urban vs 1.68 in the rural population).

Age and sex-specific incidence rates for the period
1982–2001 are illustrated in Figure 1. The peak incidence
rates were in the age group 30–49 for both sexes.

Table 3 shows the evolution of mean annual incidence rates
(for 5-year periods) during the period studied. There is a slight
increase of SLE incidence with time, and this is seen more
clearly among women.

The 5–year and 10–year survival rates were 96.8% and
90.3%, respectively. A total of 12 deaths were identified
among the 178 SLE patients during the study period. The stan-
dardized mortality ratio for this SLE cohort was 1.3 compared
with the general population of the area. Two deaths were relat-
ed to renal insufficiency and 2 to infection.

DISCUSSION
Studies in North America and northern European countries
have reported annual incidence rates of diagnosed SLE
between 1.5 and 8 cases/100,000 inhabitants1,4,6–9. Our results
suggest a relatively low incidence of SLE in the population of
northwest Greece.

The sex ratio in the Greek population is comparable with
the sex ratio found in other studies. The peak incidence rates
occurred in the group aged 30–49 years, with a mean age at
diagnosis of about 39 years. This finding suggests an early
onset of the disease in our population. Although data from
other epidemiological studies vary widely, most studies indi-
cate a mean age at diagnosis between 45 and 55 years1,4,8,10.
The prevalence of the disease is increasing with age and this
is explained by the long survival.

We observed a slight increase in SLE incidence rates dur-
ing the study period. Data from other studies concerning
trends in disease incidence during the last decades are contro-
versial. They suggest an increase in the occurrence of the dis-
ease in some countries, and a relatively constant or even
decreasing incidence in other countries4,7,8. The increase may
partly be artifactual, considering several factors such as better
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Table 1. Characteristics of SLE patients diagnosed during the period
1982–2001.

Total no. of patients 178

Female/male 157/21
Age at diagnosis, yrs, mean (± SD) 38.83 (18.02)

Men 39.14 (16.95)
Women 38.79 (18.36)

Disease duration, yrs, mean (± SD) 8.25 (5.45)
Photosensitivity, n (%) 91 (51.1)
Butterfly rash, n (%) 118 (66.3)
Arthritis, n (%) 89 (50)
Serositis, n (%) 20 (11.2)
Renal disorder at diagnosis, n (%) 27 (15.2)
Antinuclear antibodies, n (%) 153 (86)
Antibodies to double stranded DNA, n (%) 79 (44.4)
Anti-Smith antibodies, n (%) 19 (10.7)

Table 2. Point prevalence by age and sex of SLE cases residing in northwest Greece by December 31, 2001. Data
are number of cases (n), age specific rates [cases per 100,000 inhabitants] (95% CI).

Age, yrs Female Male Total Female/Male Ratio

< 45 (77) 46.64 (42.86–50.42) (10) 6.03 (5.01–7.05) (87) 26.63 (24.60–28.69) 8.24
45–64 (52) 85.19 (83.88–86.50) (7) 11.89 (10.22–13.56) (59) 49.22 (47.93–50.51) 7.16
> 65 (41) 91.08 (90.01–92.15) (6) 17.20 (15.69–18.71) (47) 58.83 (57.10–60.56) 5.30
Total (170) 69.27 (65.90–72.64) (23) 9.46 (6.14–12.78) (193) 39.51 (37.70–41.62) 7.32
Age adjusted 67.33 (64.36–71.50) 9.09 (5.77–12.41) 38.12 (36.31–39.93)
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access to health services, better diagnosis, or increased physi-
cian awareness of SLE in recent years. In our study it is
important that the study period begins in 1982, so diagnosis of
SLE cases was based on the 1982 revised criteria practically
for all cases identified.

We observed a significant variation of SLE occurrence
among different districts, and between rural and urban areas.
This finding could be attributed to real differences, but could
also be partly related to a possible underestimation of the dis-
ease frequency, mainly in the rural areas. It is possible that
some SLE cases remain undiagnosed in rural areas, where
health services are less developed than in urban areas. This
could be true mainly for mild cases, and for areas with mod-
erate access to health services. Another cause for relative
underestimation of incidence and prevalence rates in rural
areas could be related to the data from the National Census.
These data are thought to present a slight overestimation of
the rural population in some areas of the country, because
some people resident in urban areas move to their villages of
origin on the day of the census. For these reasons we consid-
er that differences for SLE rates between rural and urban areas
and differences among districts of the area studied could be
slightly overestimated.

We used several sources and procedures for case identifi-
cation and recording, in order to reduce potential underesti-

mation of SLE cases and avoid bias. It has been reported that
by using multiple sources of retrieval the completeness of data
collection is considerably increased11. However, it is still pos-
sible that a small number of SLE patients living in the study
area could escape our recording system. These patients may
never be referred to any public or private rheumatologist prac-
ticing in the study area, since they are systematically treated at
a rheumatology center in Athens. However, these patients
could represent only a very small percentage of SLE cases in
the area we studied.

Although these methodological issues may put some limi-
tations on the interpretation of the results, the findings suggest
a relatively low frequency of SLE in the population studied.
Several environmental and genetic factors could be related to
this finding. Environmental factors possibly associated with
the risk of SLE, such as oral contraceptive use, estrogen
replacement therapy, and smoking, could in part explain these
findings. These factors are infrequent among the rural female
population living in the study area. On the other hand, expo-
sure to ultraviolet light is considered a factor that probably
increases occurrence of SLE. This exposure is higher in our
population, compared with populations from northern
Europe12–17. The paradox of high exposure to ultraviolet light
but low SLE incidence could be explained by the presence of
protective factors, such as dietary factors, in the population
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Figure 1. Age and sex-specific mean annual incidence rates of SLE per 100,000 inhabitants,
1982–2001.

Table 3. New cases of SLE per 5 years over the period 1982–2001. Data are mean annual incidence rates per
100,000 inhabitants (95% CI).

1982–86 1987–91 1992–96 1997–2001 p*

Men 0.45 (0.39–0.51) 0.60 (0.55–0.65) 0.25 (0.20–0.30) 0.49 (0.45–0.53) NS
Women 2.21 (1.62–2.80) 3.12 (2.57–3.67) 3.24 (2.72–3.76) 3.67 (3.16–4.18) < 0.05
Total 1.37 (0.95–1.79) 1.88 (1.46–2.30) 1.79 (1.38–2.20) 2.10 (1.69–2.51) < 0.05
Age adjusted 1.41 (0.99–1.83) 1.95 (1.04–2.72) 1.86 (1.45–2.27) 2.19 (1.78–2.60) < 0.05

*According to chi-square — trends in proportion. NS: not statistically significant.
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studied. Dietary factors, and lipids in particular, have also
been involved in the etiology of SLE, although the possible
role of these factors remains uncertain. In the population stud-
ied, elements of the Mediterranean diet, such as olive oil con-
sumption, could offer a protective effect13.

A large number of drugs and an increasing number of envi-
ronmental pollutants have been reported as factors increasing
the risk of SLE13,18. It is probable that the population of north-
west Greece generally presents a low level of exposure to
environmental pollutants. In this study we did not exclude
cases considered as drug related lupus, but these cases proba-
bly represent a small proportion of the total SLE cases record-
ed. Viral infections, and in particular retroviruses, have also
been suggested and studied as possible risk factors for SLE.
Their role remains uncertain13,18. In any case, we do not
expect these types of infections to be widespread in our pop-
ulation.

The role of genetic factors in the occurrence of SLE is not
clear, although there are considerable indications that devel-
opment of the disease has an important genetic basis.
Association studies suggest the existence of genetic effects by
the alleles encoded in the HLA, deficiencies in the comple-
ment genes, and the low affinity variants of Fcγ receptors.
Linkage studies have been performed indicating linkage to
several chromosomal regions. Many of the identified chromo-
somal regions co–localize with loci implicated in other
autoimmune diseases12,13,19–21. Our population could be con-
sidered a genetically homogeneous Caucasian population.
There are no significant numbers of immigrants of Asian or
African origin resident in the area. This could also be related
to the low frequency observed. Studies from other countries
suggest significant differences in SLE rates among different
ethnic groups living in the same area, with a lower occurrence
of the disease among whites22–24.

Survival was higher among these patients with SLE in
northwest Greece compared with survival rates observed in
other studies. In studies from northern Europe and the United
States concerning patients followed since 1980, survival at 5
years exceeded 90%. These estimates are generally higher
than survival estimates from earlier studies, suggesting that
short term survival of SLE has improved4,8,25. In this study,
survival at 5 years was 97% and at 10 years, 90%. A possible
explanation for this finding in our population, compared with
survival rates reported from other studies, could be the rela-
tively low mean age at diagnosis we observed. This finding
could also be related to earlier diagnoses of SLE in the area.
However, there is no evidence to support this explanation. A
study by Swaak, et al suggests there is no significant differ-
ence between the age at diagnosis and the interval between the
onset of symptoms and diagnosis26. On the other hand, age is
an independent factor associated with survival. Another expla-
nation could be related to increased recognition of milder dis-
ease, as well as to an increased proportion of less severe cases
of SLE. Previous studies carried out in Greek patients with

SLE suggest some peculiarities in their clinical and serologi-
cal profile, in comparison to studies from other countries. It is
also interesting that studies suggest milder disease and a low
frequency of other autoimmune rheumatic conditions in
southern Europe27–30.

Our findings provide an epidemiological profile of SLE in
northwest Greece characterized by a relatively low frequency
of the disease, a sex ratio comparable with the ratio reported
from other studies, a low age at diagnosis, and an improved
prognosis. Significant variations among districts of the same
major study area were observed. Further epidemiological
investigation of SLE, as well as study of the epidemiology of
other rheumatic diseases in the area, will offer a global per-
spective on the profile of these diseases in northwest Greece,
in the context of the creation of a systematic recording system.
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