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Objective: The purpose of this study was to verify whether stress worsens the clinical symptomatology perceived by patients with
lupus erythematosus. Toward this end, we considered two types of stressors— daily stress and high-intensity stressful life events.
Methods: In 46 patients with systemic lupus erythematosus and 12 patients with chronic lupus discoid, we studied the stress they
experienced daily for 6 months and their disease symptoms. During this period, we also analyzed the levels of C3 and C4
complements and anti-DNAn antibodies. The systemic lupus erythematosus activity (assessed by the Systemic Lupus Activity
Measures) and cumulative organ damage (assessed by the Systemic Lupus International Collaborating Clinics/American College
of Rheumatology Damage Index) were also analyzed. Results: We did not find that high-intensity stressful life events produced
a worsening of the symptomatology of the disease. However, using a time-series analysis (Box–Jenkins), we found that a high
percentage of lupus patients (74.1%) perceived a worsening in their clinical symptomatology due to the effects of daily stress. Of
this 74.1%, 53.4% worsened the same day they suffered the perceived daily stress, and the remaining 20.7% experienced an increase
in symptoms both the same day and the following day. Subsequent Mann–Whitney analyses showed that the patients who worsened
for 2 days because of the effects of stress had greater lupus activity, as evaluated by their levels of C3, C4, and anti-DNAn.
Conclusion: Daily stress, and not stressful life events, worsened the clinical symptomatology perceived by lupus erythematosus
patients. This increase extended at times to 2 days, and was associated with greater lupic activity. Key words: daily stressors, life
events, time-series analysis, systemic lupus erythematosus.
SLE ⫽ systemic lupus erythematosus; SLICC/ACR ⫽ Systemic
Lupus International Collaborating Clinics/American College of
Rheumatology Damage Index; SSLE ⫽ Scale of Stressful Life
Events; DSI ⫽ Daily Stress Inventory; SLESI ⫽ SLE Symptoms
Inventory; SLEDAI ⫽ SLE Disease Activity Index.

INTRODUCTION
ystemic lupus erythematosus (SLE), prototype of the autoimmune diseases, is an affliction that can produce a
broad spectrum of clinical manifestations and diverse immunological disorders. SLE is a syndrome whose clinical expression depends on the degree to which there is a convergence of
an immune regulation disorder and a strong genetic base,
hormonal influence, and various exogenous agents. These
factors lead to a common pathogenic route, which is the
formation of immune complexes. SLE can be manifested by
general malaise, fever, fatigue, weight loss, skin rashes or
joint inflammation, anemia, inflammation of the lymphatic
glands, lowering of the defenses against infection, and cardiac,
kidney, neurological, and pulmonary alterations. In chronic
dermatological lupus, only the skin is affected; this condition
can present rash erythemas, etc. The recent introduction of
new immunological diagnostic methods (antinuclear antibod-
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ies, anti-DNA antibodies, complement fractions, etc.) has
made it possible to recognize less severe forms of the disease,
as well as its outbreaks and therapeutic guidelines.
Despite a large volume of research, there is still a lot that
is unknown about the etiopathegenic mechanisms and treatment of SLE and its possible relationship to stress (1–11).
Some studies give greater relevance to stressful life events
(2,9,12), defining them as stressful events that are of great
importance and intensity (death of a close family member,
divorce, etc.). Other studies, however, argue that daily stressors, characterized by their low intensity and high frequency,
most strongly influence the clinical evolution of patients with
lupus (1,3,4,8,10). One of the first groups of researchers to use
validated measures of daily stress in a longitudinal study was
Weekking et al. (4). They carried out their study with 21 SLE
patients and 20 patients with rheumatoid arthritis for 54
weeks. These researchers took measures every 6 weeks (9
times). They found that, although there wasn’t a clear relationship between the laboratory data (such as the sedimentation speed of corpuscles and hemoglobin) and the subjective
scores of physical and psychological status, there was evidence of a positive relationship between the number of daily
stressors and the levels of creatinin and anti-DNA anti-bodies.
Later, Adams et al. (1) carried out a study with 41 SLE
patients for 56 consecutive days. The purpose of this study
was to verify the possible relationships between stressful life
events, daily stress, depression, anxiety anger, and the possible worsening of perceived SLE symptoms, using validated
measures. These authors evaluated the SLE symptoms that
might be worsened by the action of these psychological factors in certain areas (eg, joint pain, skin eruptions, etc.). They
reached the following conclusions: (1) there is a positive
correlation between daily stress and the worsening of SLE
symptoms in 20% of the patients studied, with a lag equal to
1 (ie, the patients’ symptoms worsened the day after experiencing the daily stress); (2) there is a great deal of variability
among subjects; (3) daily stress carries more weight than
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stressful life events in worsening SLE symptoms. Although
this study presents daily measures of daily stress, it does not
corroborate the stress–lupus relationship with biological measures. Furthermore, the statistical analysis used only provides
information on lag equal to 1 and not on other lags. These two
aspects improve in a study carried out by Shubert et al. (3), in
which they evaluated the daily concentration of neopterin in
the urine of a female lupus patient; they evaluated her daily
stress each week. Likewise, data were gathered on stressful
life events, emotional state, lifestyle, and subjective estimation
of SLE activity. The results showed that moderately stressful
incidents increased the concentration of neopterin ⬃1 day
later, ie, with a lag of 1. These data coincide with those found
by Adams et al. (1). This study used time-series analyses to
determine the directionality and latency of the effect of the
stress, and to investigate other possible “lags.” A limitation on
this study is the impossibility of generalizing the results,
because only one SLE patient was involved.
On the other hand, Da Costa et al. (9) carried out a
prospective study over 8 months, with the purpose of discovering the role of stressful life events, daily stress, and functional capacity in 42 women with SLE. They evaluated these
patients twice—the first time when they took the baseline data
and the second time 8 months later. Measures of stressful life
events, daily stress, depression, functional incapacity, activity
of the disease (systemic lupus activity measure revised
[SLAM-R]), and damage caused by the disease (Systemic
Lupus International Collaborating Clinics/American College
of Rheumatology Damage Index [SLICC/ACR]) were administered. In this study, they tried to relate stressful life events,
daily stress, and functional incapacity in SLE patients. The
data obtained suggest that the functional incapacity of these
patients is more related to stressful life events than to daily
stress, contrary to what had been found up to that point. One
possible explanation for these results stems from the evaluation of daily stress, ie, it was carried out at two specific times.
To measure daily stress reliably, it is advisable to use a period
of time that is long enough for fluctuations to occur.
Finally, Pawlack et al. (10) carried out a study with the
objective of verifying whether daily stress was associated with
outbreaks in lupus patients. For 6 months, they evaluated the
daily stress and the clinical and laboratory parameters of
disease activity in 41 patients with lupus. The results showed
an increase of outbreaks in patients with lupus who presented
a greater amount of daily stress and, specifically, the patients
who presented greater conflict in their social relationships and
obligations. Although these authors point out the importance
of daily stress (evaluated daily) as an exacerbater of lupus and
provide a profile of the types of stressors that produce the
greatest impact, the analyses they used did not allow them to
predict the cause– effect process of this stress. Nor could they
predict the latency time between the stressors and worsening
of the disease.
The studies that have been carried out so far present some
limitations. Although all of them use validated instruments,
some use a methodology that does not make it possible to find
Psychosomatic Medicine 66:788 –794 (2004)

out when the stressors affect worsening of the disease; others
have done so in only one case (N ⫽ 1). On the other hand, we
still do not know whether stressful life events or daily stress is
related to the worsening of the patients. Therefore, the objective of this study will be to evaluate the life events and daily
stressors in a group of patients with lupus and apply a statistical methodology that makes it possible to find out when
stress affects lupus and in how many patients. To this end, for
6 months we evaluated 58 lupic patients, registering their daily
stress and self-reported lupic symptomatology daily. During
this 6-month period, we also took diverse biological parameters of lupic activity (anti-DNA, C3, and C4). Furthermore, we
evaluated stressful life events, and related them to self-reported symptomatology over the subsequent 6 months.
PATIENTS AND METHODS
Study Population
Originally, 64 patients participated in this study, of which 6 were later
rejected because they were found to have mixed connective tissue disease
instead of lupus. Therefore, 58 lupus patients participated in the study, of
which 50 were women and 8 were men. Forty-five patients met at least four
ACR (14) criteria for classification as suffering from SLE, and 12 were found
to be suffering from chronic dermatological lupus, as diagnosed by clinical
history and anatomo-pathological study. The patients’ mean age was 39.37
years (SD ⫽ 9.72), and their mean educational level was 10.7 years (SD ⫽
3.44), which is equivalent to a Bachelor’s degree. The mean duration of the
illness was 9.1 years (SD ⫽ 6.38), the mean index of organ damage was 0.9
(SD ⫽ 1.06), and the mean of the index of lupus activity was 1.73 (SD ⫽ 3.2).
All of the participants were patients at the Systemic Autoimmune Disease
Unit at the University Hospital “Virgen de las Nieves” in Granada (Spain).
They all could at least read and write, and none of them presented any
associated mental illness at the time of the study, although there were two
patients with psychiatric histories. All of these patients gave their signed
informed consent to participate in this study. Of all the patients included, only
three did not complete the entire stress and lupus evaluation. One patient only
finished 1 month (30 days of evaluation), and the other 2 completed 4 months
each (120 days of evaluation). In any case, their time series were analyzed and
included in the study; including them did not interfere with the other measures, because each patient was analyzed individually.

Information Collected
Scale of Stressful Life Events
The Spanish version of Holmes and Rahe’s Scale of Stressful Life Events
(SSLE) (15) consists of 57 items that correspond to supposedly stressful
experiences. From a list of stressful events, the subjects have to choose which
event(s) has happened to them in the last 2 years and rate it on a Likert-type
scale from 0 (it was not important to him or her) to 4 (it was very important
to him or her). Later, this score is multiplied by the “life change units” that
pertain to each item, and a total score is obtained. The Spanish version uses
cut-off points determined by the normative data obtained in Spain (17). In this
way, if a score greater than 1,000 is obtained, it means that in the last 2 years
one has undergone an amount of stress greater than that experienced by the
mean of the Spanish normative group. A score between 500 and 999 indicates
that the amount of stress has been similar to that of the mean of the Spanish
normative group, and a score of less than 500 signifies that the amount of
stress experienced was less than the mean of the Spanish normative group.

Daily Stress Inventory
The translation and adaptation of the Brantley, Waggoner, and Jones
Daily Stress Inventory (DSI) was carried out by Peralta (16) et al. For this
adaptation, we used the responses to a complete version of the DSI given by
a broad sample. We then created a 20-item version that comprised some items
that remain identical (e.g., “I forgot something”), others that are worded in a
789
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different way (eg, “gave up an undesirable habit: eating too much, smoking,
etc” for “gave up a habit that was not good for him”), and others that grouped
various items from the DSI with related criteria (“Had problems in his
relationship with other people: was criticized, ignored, interrupted when
speaking. . . ”). This instrument measures stressful daily events and the degree
of stress produced by each of them in the last 24 hours. It contains 20 items
that are categorized from 0 to 6, depending on the degree of stress they
caused, with 0 indicating that no stress was experienced and 6 indicating that
the event caused panic. The instrument’s reliability coefficient is 0.82, the
Cronbach ␣-coefficient is 0.88, and its discriminant validity is 74.86% of
correct classification. Therefore, the instrument presents high validity for
detecting change (16).

SLE Symptoms Inventory
This inventory was elaborated by the group of medical specialists in the
Systemic Autoimmune Disease Unit of the Internal Medicine Service at the
University Hospital “Virgen de las Nieves” in Granada. It refers to 8 symptoms suggestive of SLE activity, such as loss of appetite, joint pain, general
malaise, fever, tiredness or fatigue, skin rash, difficulty breathing, and abdominal symptoms. These items are categorized from 1 to 10 according to the
degree of intensity of symptoms on that day. The SLE Symptoms Inventory
(SLESI) was validated in the same sample by using the patient’s medical
report. A  concordance index of 0.653 was found for difficulty breathing,
0.539 for joint pain, 0.465 for loss of appetite, 0.341 for general malaise,
0.279 for tiredness or fatigue, 0.311 for skin rash, and 0.234 for abdominal
distress. Furthermore, during each patient’s first month, the ␣ Cronbach was
calculated on a day that was selected randomly. The SLESI showed ␣ ⫽
0.8623, which indicates high internal consistency and, therefore, a high
degree of reliability.
The SLE Disease Activity Index (SLEDAI) (18) was used to assess lupus
activity. It comprises 24 descriptors with pre-assigned severity weights. The
total SLEDAI score can range from 0 (no activity) to 105 (maximum activity).
The SLEDAI has been shown to be sensitive to change in lupus activity
measured by the treating physician.
The SLE disease damage was measured with the SLICC/ACR Damage
Index (19). The SLICC/ACR is a physician-rated index that assesses cumulative organ damage caused either by the disease or by complications of
therapy. It includes the following 12 categories: ocular, neuropsychiatric,
renal, pulmonary, cardiovascular, peripheral vascular, gastrointestinal, musculo-skeletal, skin, premature gonadal failure, diabetes, and cancer. Total
scores range from 0 (no damage) to 46 (maximum damage). SLEDAI and
SLICC/ACR were evaluated only in the first weeks.

Serological Indicators of Activity
The determination of the levels of C3 and C4 complements was carried
out with nephelometrics. When a patient with lupus presents an increase in
disease activity, s/he consumes more complement. Therefore, a decrease in
the complement levels is an indicator of activity. Specifically, normal levels
of C3 lie between 79 and 152 mg/dl and the normal levels of C4 lie between
16 and 38 mg/dl. Scores lower than these values indicate an increase in lupic
activity. The anti-DNAn was calculated by using the indirect immunofluorescence method with substrates of Crithidia luciliae. This is a specific
method, with a medium sensitivity. An increase in anti-DNAn is associated
with greater lupic activity. An anti-DNAn will be considered negative when
the scores are between 0 and 100. Only 60% of patients with lupus present a
positive anti-DNAn score (⬎100).

Procedure
During the first week, the patients were recruited by the
internist at the outpatient clinic for autoimmune diseases.
When the patient attended his routine check-up, s/he was
informed about this study of the effects of stress and lupus,
and s/he was invited to participate (90% agreed). If the patient
agreed, s/he was given an appointment for the first session. In
the first session, the study was explained in detail, and sub790

jects were asked to sign the consent form (99% accepted). The
subjects who accepted underwent the following: (1) a clinical
interview to find out basic data like age, education level, and
diverse emotional problems occurring in his or her life; (2) the
SLEDAI and SLICC/ACR; (3) the SSLE; and (4) 31 copies of
the 20-item version of the DSI and 31 copies of the SLESI.
They were informed that they would have to complete the DSI
and SLESI at the end of the day every day for 6 months (This
was done by all the patients, except the three who left the
evaluation early). Each month they were provided with 31 DSI
questionnaires and 31 SLESI questionnaires, personally if
they lived in Granada or by mail if they lived outside of
Granada. Furthermore, every 15 days they were telephoned in
order to resolve any doubts about completing the questionnaires, and they were encouraged to continue to fill them out.
Coinciding with a routine medical check-up, the levels of
C3 and C4 complements and anti-DNAn antibodies were
measured on at least two occasions. This medical check-up
could occur at any time during the 6 months of the study.
Statistical Analyses
In order to verify the first objective of whether stressful life
events (SSLE) worsened the clinical symptomatology perceived by patients with lupus erythematosus, a one-way
ANOVA was carried out. The mean of the clinical symptomatology of lupus during the next 6 months was the dependent
variable, and the score obtained on the SSLE was the factor.
These SSLE scores were categorized into 3 groups: (1 ⫽
below the Spanish normative group mean; 2 ⫽ equal to the
Spanish normative group mean; 3 ⫽ above the Spanish normative group mean) (17). The first hypothesis was that stressful life events (SSLE) worsened lupus symptomatology.
The second objective was to study whether stress predicted
a worsening in the self-reported clinical symptomatology of
lupus. To test this, 58 multivariate time-series analyses— one
for each patient—were carried out. These analyses are also
called dynamic regressions using transference analyses (20).
These analyses provided us with the prediction of the evolution of one time-series (daily self-reported symptoms) based
on another (daily stress). The transference analysis is based on
time analyses of stochastic processes, which make it possible
to find a statistical model of auto-regressive behavior, influenced by previous values of the variable like the auto-regressive model and the moving averages variable. To carry out a
transference analysis between daily stress (“input” series) and
the worsening of daily self-reported symptomatology (“output” series), the auto-regressive-integrated-moving-average
model of the stress series was applied to itself, and the result
provided the residuals of the stress series. Second, the autoregressive-integrated-moving-average model of the stress was
applied to the self-reported symptoms series and, as before,
the residuals were obtained, but in this case from the selfreported symptoms series. Finally, a transference analysis was
carried out between the residuals of the stress series (“input”
series) and those of the self-reported symptoms series (“output” series). This process was carried out for each of the
Psychosomatic Medicine 66:788 –794 (2004)
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patients studied, thus establishing 58 transference analyses.
The statistical packet used for this analysis was the interactive
time series modeling package (19). As a function of the
obtained results of this analysis (transference analysis, Table
1), the patients were categorized into one of the following
three groups: (G1) patients with increased clinical lupus
symptomatology due to the effect of that day’s stress; (G2)
patients with increased clinical lupus symptomatology due to
the effect of 2 days’ stress; and (G3) patients for whom stress
does not predict a change in clinical lupus symptomatology.
Our hypothesis was that the same relationship would not be
found in all the patients, because the heterogeneity of this
relationship had already been demonstrated by Adams et al.
(1).
To study what differentiates lupus patients whose clinical
symptomatology increases due the effects of daily stress from
those patients whose symptoms do not increase due to its
effects (Objective 3), we decided to use a variance analysis to
test whether diverse demographical factors determine this
difference. In addition, Mann–Whitney analysis was carried
out to compare by pairs, because this analysis compares the
differences between means of the variables organized by
ranges. This analysis is appropriate because of the unequal
variance of the variables analyzed. Three nonparametric analTABLE 1.

yses were carried out for each of the clinical variables to see
whether there were differences between the three groups. The
relation stress and clinical symptomatology of lupus patients
was the factor with three levels and the average amount of
daily stress, C3, C4, anti-DNA, SLEDAI, and SLICC were the
dependent variables. Our hypothesis was that the patients
whose condition worsened because of the effects of stress
would have greater levels of stress and present greater lupic
activity.
RESULTS
Stressful Life Events and Increased Clinical
Symptomatology
The results found by using variance analysis did not show
statistically significant differences between the score obtained
on the stressful life events questionnaire filled out by the
patients and the average of the clinical symptomatology of
lupus [F(2,55) ⫽ 0.044; p ⬍ .978].
Daily Stress and Worsening of Clinical
Symptomatology
To test this objective, 58 transference analyses were carried
out— one for each of the patients studied. The results showed
that daily stress significantly predicted the increase in clinical

Statistical Transference Analysis Coefficients for Each of the Lupus Patients Studied

Subjects

X(t)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

0.120
0.230
0.118
0.090
NS
0.169
NS
NS
0.179
0.455
0.335
NS
NS
0.194
0.388
0.137
0.322
0.159
0.258
NS
0.341
0.613
0.271
0.453
0.350
0.331
NS
0.149
0.205

X(t ⫺ 1)

0.114

0.131

0.290

0.186

Subjects

X(t)

30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

0.263
0.307
0.074
0.353
0.350
0.186
0.307
NS
NS
NS
0.430
0.371
0.082
NS
0.804
0.373
NS
NS
NS
0.431
0.178
0.385
0.026
0.357
0.348
0.292
NS
0.141
0.283

X(t ⫺ 1)

0.196
0.099

0.239
0.234
0.094

0.011

0.236
0.099

NS, Non-significant coefficients.
X(t), Coefficient of worsening of symptoms as a result of the daily stress the same day.
X(t ⫺ 1), Coefficient of worsening of symptoms as a result of the daily stress from the same day and the previous day.
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symptomatology of lupus in 74.1% of the patients studied
(Table 1). In all of the analyses carried out, we found a
positive sign whereby the increase in stress produces an increase in the clinical symptomatology of lupus. To find out
how daily stress affects clinical symptomatology, the delays in
the transference functions were analyzed. The results showed
that in 31 (53.4%) patients, the increase in clinical symptomatology was predicted by an increase in daily stressors on the
same day (lag ⫽ 0) (G1), in 12 (20.7%) patients the increase
in clinical symptomatology was predicted by an increase in
daily stressors the day before and the same day (lag ⫽ 0,1)
(G2), and in 15 (25.9%) patients the daily stress experienced
did not predict any increase in the self-reported clinical symptomatology (G3) (Table 2).

The Role of the Amount of Stress in the Relationship
Between Stress and the Worsening of Clinical
Symptomatology
The results of the Mann–Whitney nonparametric analysis
showed that there were no statistically significant differences
between the three groups (G1, G2, and G3), although the
ranges of daily stress of G1 and G2 patients (19.8 and 19.7)
were greater than those of G3 patients (11). Thus, although not
statistically significant, the daily stress of the groups in which
this stress predicts an increase in lupus symptoms is greater
than in the group of lupus patients whose clinical symptomatology did not worsen as a result of the stress. This finding
suggests that the amount of stress perceived by these patients
could be one of the factors involved in the previously described stress–lupus relationship.

What Differentiates the Patients in Whom Daily
Stress Is Associated With an Increase in Symptoms
From Those in Whom It Is Not?
Once the relationship between daily stress and the increase
in clinical symptomatology was demonstrated by means of
transference analysis, we studied the possible differences in
demographic parameters, daily stress, and levels of C3, C4,
and anti-DNAn on SLICC and SLEDAI indices between the
patients who got worse and those who remained stable. For
this purpose, and using the results found in the transference
functions (from the previous section), all the patients were
classified into the following three groups: (G1) patients for
whom the clinical symptomatology of lupus was predicted by
the same day’s stress; (G2) patients for whom the increase in
clinical symptomatology was predicted by stress on the same
day and on the previous day; and (G3) patients whose clinical
symptomatology did not worsen due to the effects of daily
stress.

Relationship With Lupus Activity
The results obtained from the Mann–Whitney nonparametric analysis showed that there were statistically significant
differences in the anti-DNAn variable and the three groups
(G1, G2, and G3), with G2 showing higher levels of antiDNAn than G1 (p ⬍ .03) and G3 (p ⬍ .025) (Table 3). On the
other hand, there are nearly statistically significant differences
between G2 and G3 (p ⬍ .065) on the C3 variable, with G2
showing lower levels of C3. Although there were no statistically significant differences found in the parameter of C4
activity, it can be seen that the range of the G2 group (8.3) is
inferior to the ranges of the G1 and G3 groups (15.3 and 15.4).
Keeping in mind that these parameters (C3 and C4) can be
useful markers of lupus activity, these results suggest that
patients in the G2 group had greater lupus activity than those
in the other groups (Table 3).
Along other lines, to test whether the influence of daily
stress on the clinical symptomatology reported was related to
the SLEDAI and SLICC/ACR, 6 Mann–Whitney nonparametric tests were carried out. The results did not show statistically
significant differences between those patients whose symptomatology worsened and those whose symptoms did not.

Effect of Demographic Variables on the Relationship
Between Stress and the Increase in the Clinical
Symptomatology
The results found by using variance analysis indicated that
the three stress/symptom groups did not differ significantly in
age [F(2,55) ⫽ 0.292; p ⬍ .748] or educational level
[F(2,55) ⫽ 2.63; p ⬍ .081].

TABLE 2.

Total population
SLE
CLD

DISCUSSION
The results of our study suggest that daily stress is related
to the appearance of clinical symptomatology perceived by
patients with lupus, but this relationship does not exist with

Influence of Daily Stress on the Appearance of Clinical Manifestations in Lupus Patients

N

Lag(0)
N (%)

Lag(0,1)
N (%)

No Relationship
Stress–Lupus
N (%)

58
46
12

31 (53.4%)
24 (52.2%)
7 (58.3%)

12 (20.7%)
9 (19.5%)
3 (25%)

15 (25.9%)
13 (28.3%)
2 (16.6%)

SLE, systemic lupus erythematosus; CLD, chronic lupus discoid; N, number of patients.
Lag (0) ⫽ increase in SLESI values was predicted by an increase in the same-day DSI values.
Lag (0,1) ⫽ Increase in SLESI values was predicted by an increase in previous day and same-day DSI values.
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TABLE 3.

Levels of C3–C4 Complement and Anti-DNAn in Patients with Lupus Erythematosus According to Whether Daily Stress
Worsened or Not
Ranges of the Groups

Variable

Mann–Whitney
G1

C3

85

C4

15.3

Anti-DNAn

49

G2
74

8.3

110

Significance

G3
87.5

15.4

55

G1–G2
G2–G3
G1–G3
G1–G2
G2–G3
G1–G3
G1–G2
G2–G3
G1–G3

⫽
⫽
⫽
⫽
⫽
⫽
⫽
⫽
⫽

60.5
17
61
55.5
22
88.5
28
13
94

NS
0.068
NS
NS
NS
NS
0.025
0.03
NS

G1, Patients whose reported symptomatology increased the same day as the perception of daily stress; G2, patients whose reported symptomatology increased
for 2 days; G3, patients whose self-reported symptomatology did not worsen as a result of daily stress.
C3, C3 complement (mg/dl); C4, C4 complement (mg/dl); Anti-DNAn, Normal in healthy subjects is absence of anti-DNAn, but 0 –10 v/ml are admitted as
normal values, and between 10 and 15 are considered ambiguous. Expressed as title, it is significant from 1/10 on.
NS, Not significant.

stressful life events. Furthermore, we found that there are
lupus patients who do not worsen as a result of daily stress,
patients who worsen the same day, and patients whose clinical
symptomatology worsens for 2 days after suffering an increase in the amount of daily stress. On the other hand, the
results show that the patients in whom stress produces a
greater clinical effect after 2 days of stress have greater lupic
activity, as rated by biological markers.
There are two possible explanations for the results obtained
with regard to stressful life events and worsening of the
clinical symptomatology of lupus. The first is determined by
the evaluation instrument. This questionnaire (SSLE) has been
criticized because it supposes that all the eventful changes in
life are stressful, regardless of how desirable they are for those
who experience them. However, it has been pointed out that
the desirable changes seem less stressful than the undesirable
ones, or at least they are not related to the later development
of negative consequences associated with the stress. A second
explanation is related to time, ie, it is difficult to detect the
effect of stressful events that occurred a long time before the
evaluation of symptomatology (up to 2 years).
These results provide information on the relationship between daily stress, the clinical evolution of the illness, and the
time delay of the effect of this stress. It is noteworthy that
there are three groups that are quite differentiated by this
relationship—the lupus patients in whom stress has no effect,
the lupus patients whose symptoms worsen the same day of
the increase in daily stress, and the lupus patients who worsen
2 days after the stress is produced. Based on the results, it
seems that the patients who worsen distinguish themselves
from those who do not in the amount of lupic activity immune
parameters, such as C3 and anti-DNA. Specifically, the patients who worsened after 2 days as a result of daily stress
showed greater lupus activity—indicated by the study of the
levels of C3 complements and anti-DNAn antibodies—than
the patients who worsened for only 1 day or did not worsen at
all. However, no significant differences were found between
Psychosomatic Medicine 66:788 –794 (2004)

the three groups (G1, G2, and G3) on the SLEDAI and
SLICC/ACR. One possible explanation is that both measures
were taken at a moment before the evaluation of daily stress
and symptoms. Therefore, any possible variation was not
detected during the evaluation process.
These results lead us to think that in the G1 group, patients
probably do not experience a real worsening of clinical symptoms, but rather a perception of worsening because of the
effect of stress. In future studies, it would be interesting to
investigate the role these lupic symptoms play in the perception of stress in these patients.
These results have an impact on the question of whether it
is daily stress, stressful life events, or both, that produce an
aggravation of the illness (10,11), and they suggest the importance of daily stress compared with stressful life events.
Thus, the results of our study coincide with and complete the
short-term studies in which daily evaluations of daily stress
and lupus activity (1,4) are carried out. Specifically, the study
by Adams et al, (1) presents some similarities to ours, because
it used the same instrument to measure daily stress (with daily
measurements) and a longitudinal design. However, there are
some differences; in our study, the tracking period was longer
(180 vs. 59 days) and involved a greater number of patients.
Furthermore, a statistical analysis was carried out that makes
it possible to capture the time relationship between stress and
the worsening of lupus symptoms. The above-mentioned authors also found a relationship between daily stress and lupus
in 20% of patients the day after suffering from increased
stress. For this purpose, they used regression analysis and
moved the time series (clinical symptomatology) 1 day with
regard to the time series of daily stress. However, with this
procedure it is not possible to study the duration of the effect
of stress on the lupus symptoms and the moment when it
occurs. This is probably the main reason the authors did not
detect a worsening on the same day. With regard to other
studies, one of the main criticisms received by the study that
evaluated daily stress and neopterin (3) has been that, although
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the statistical analyses are very precise, the study was carried
out with a very small sample, which makes it difficult to
generalize the results. In our study, we used the same statistical design and found a high degree of agreement between the
results in a sample of 58 patients over a longer tracking period.
Currently, the mechanisms through which daily stress
could produce a worsening in the clinical symptoms of lupus
patients are not known. One of the possible explanatory hypotheses would be the activation of prolactin, a hormone
involved in the developmental course of lupus. Thus, diverse
studies have shown that one of the consequences of facing
stressful situations is an increase in the levels of prolactin in
the blood (22), and that patients who have more lupus symptoms present higher blood levels of prolactin (23).
Although this study has shown that in at least 20% of
patients, daily stress worsens reported SLE symptomatology,
we must keep in mind that the illness itself can increase this
stress, because living with the disease is stressful in itself.
One of the limitations of our study is the directionality of
the effect of stress on the clinical symptomatology, because
even though transference analysis established a prediction
relationship between stress and an increase in clinical lupus
symptoms, it is also possible that the opposite is true. The
lupus symptomatology may produce stress; it is commonly
accepted that chronic disease itself is a daily stressor. In future
studies, it would be especially interesting to be able to test
whether an increase in the worsening of these patients’ symptomatology also produces an increase in the amount of daily
stress they perceive.
In summary, this study of 58 patients who were monitored
daily for 6 months suggests a time relationship between daily
stress and worsening of the symptomatology of lupus sufferers. Future studies should examine the importance of prolactin
in the relationship between stress and lupus, and the possible
beneficial effects of a psychological approach to stress in
patients with SLE.
Our thanks to Ana Rosales and Paqui for their technical assistance,
to the patients who kindly participated in this study during the
6-month period of daily monitoring, and to the doctors who sent their
lupus patients to our unit for study.
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