THE AMERICAN JOURNAL OF GASTROENTEROLOGY Vol. 95, No. 5, 2000
© 2000 by Am. Coll. of Gastroenterology ISSN 0002-9270/00/$20.00
Published by Elsevier Science Inc. Pl S0002-9270(00)00804-2

Stress and Exacerbation in Ulcerative Colitis:
A Prospective Study of Patients Enrolled in Remission

Susan Levenstein, M.D., Cosimo Prantera, M.D., Vilma Varvo, Ph.D., Maria Lia Scribano, M.D.,

Arnaldo Andreoli, M.D., Carlo Luzi, M.D., Massimo Arcd&h.D., Eva Berto, M.D., Giustina Milite, and
Adriana Marcheggiano, M.D.

Gastroenterology Department, Nuovo Regina Margherita Hospital, Rome; Epidemiological Observatory of
the Latium Region, Rome; and Gastroenterology Department, Second Medical Clinic,

“La Sapienza” University, Rome, Italy

OBJECTIVE: We sought to determine whether psychosocialcan influence these swings has a long history (1), and many
factors influence the course of ulcerative colitis, hypothe-gastroenterologists (2, 3) and patients (4, 5) continue to
sizing that high perceived stress among patients with inactiveelieve that stress can trigger exacerbations.

disease will increase the risk of subsequent exacerbation. Despite the tenacity of the stress-exacerbation hypothesis,

METHODS: Sixty-two patients with known ulcerative colitis there i_s Iitt_le evidence in its favor. The retrospective liter-
were enrolled into a prospective cohort study while in clin-2tUre is mixed, some (6-8) but not all (9-13) controlled
ical remission. Their perceived stress, depressive symptomstudies finding that UC patients recall increased life stress
and stressful life events were followed, along with potentialbefore exacerbations. Three studies have tracked disease
confounders, for up to 45 months; exacerbation status wa@Ctivity and stress prospectively (14-16), and none of the
monitored for up to 68 months. three found stress unequivocally to predict subsequent ac-
) ) _ tivity. It might seem reasonable to conclude that the appar-
RESULTS: The 27 patients who experienced an exacerbationn sequential relation between stress and UC flares in some
were compared with those who remained in remissioncase control studies arises not from a causal nexus but from
Having a scorein the upper tertile on t_he Ior_lg-term _(past %he kind of recall bias that has been termed “effort after mean-
yr) baseline Percelyed _Stress Questhnnawe S|gn|f|ca_ntl}hg,,, (17) the attempt to make sense of fluctuations in health.
increased the gctuanql risk of exacerbation (hazz?\rds ratio Previous prospective studies may, however, have failed to
28 95.% confidence mterval_ 1.1-7.2). .At any given Swdydetect a genuine association because of their choice of stress
visit, high long-term stress tripled the risk of exacerbatlonmeasures subjects, or time scale. We developed a brief
during the next 8 months (risk for the three tertiles, 8.3%, . ! S L .
16.7%, and 26.2%p = 0.02). Shorter sleep time, briefer pepcn-and—papermstrument, the Perceived Stress Question-
naire (PSQ), based on aspects of stress seen by gastroen-

remission, histological activity, and use of nonsteroidal an-

tinflammatory drugs, antibiotics, or oral contraceptives alsotemlogIStS and patients as relevant to UC activity (18);

increased the medium- and/or long-term risk of exacerbat-ypic,aI items include, .“You find yqurself in situations of
tion, but adjustment for these variables did not eliminate th&onflict” and “You believe you're in a hurry.” The PSQ
associations with stress. Exacerbation was not associatsjoWed satisfactory psychometric characteristics (including
with stressful life events, depressive symptoms, short-terr? CO€fficienta of 0.90 and a test-retest reliability of+
(past month) perceived stress, smoking, disease extent §,86), and correlated at an appropriately moderate level with
duration, or severity of recent course. measures of psychological distress and health status (18).
] When PSQ scores were studied in relation to endoscopic
CONCLUSIONS: Short-term stress does not trigger exacerbayectal inflammation among asymptomatic UC patients, a

tion in ulcerative colitis, but long-term perceived stress  oss sectional but double-blind model, subjects reporting
increases the risk of exacerbation over a period of months tﬂigher levels of long-term stress were more likely to have
years. (Am J Gastroenterol 2000;95:1213-1220. © 2000 b)ébnormal endoscopy (19).

Am. Coll. of Gastroenterology) In the prospective study reported here, UC patients were

enrolled in clinical remission and their exacerbation status,
perceived stress levels, and potential confounders were
monitored at length, to test the hypothesis that perceived
Ulcerative colitis (UC) is a relapsing-remitting disease oftenstress has an adverse effect on disease course. Depressive
characterized by striking swings between inflammatory acsymptoms and stressful life events were also examined, for
tivity and quiescence. The idea that psychological factor&omparison with previous studies.

INTRODUCTION
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MATERIALS AND METHODS

Ulcerative colitis

. No consent or patients in
Patients seen between October 1990 and October 1994 by no fg}lg;v-up remission
two of the Inflammatory Bowel Disease Clinic physicians at
the Nuovo Regina Margherita Hospital, an inflammatory
bowel disease referral center for south-central Italy, were Visit 1
asked to participate in the study if they had ulcerative colitis soroctoseopy
previously diagnosed on the basis of standard clinical, en- N=62

Monthly PSQs

Visits 2-6
(at 6-mo intervals)
Proctoscopy
Stress evaluation

Exit in
exacerbation
N=27

>

doscopic, and histological criteria (20—22); had been in
complete clinical remission for at least 2 months off sys-
temic or local steroids, scoring 0 on a symptom scale of 0—8 y
(hematochezia or passage of mucus abserd, present
<50% of the time= 1, present=50% of the time= 2;
stools formed= 0, pasty= 1, liquid = 2; tenesmus ab-
sent= 0, occasionak 1, constant= 2; number of daily
bowel movements 0—3 0, 4-5=1,=6 = 2) (19, 23); and
were using oral or rectal 5—aminosalicylate or oral azulfi- Iggr;gs‘fci;its
dine in maintenance doses as sole therapy. Subjects who N1
reentered stable remission after an exacerbation could be
enrolled a second time. Figure 1. Study design: stress and exacerbation in ulcerative colitis.
Physician research associates (M.L.S., E.B.) described
the purpose and design of the study to e||g|ble patler}tg, and Regular study visits and monthly PSQs continued for up
obtained written consent from those agreeing to participate. . . )
. S : tP 45 months or until the patient experienced an exacerba-
They recorded year of diagnosis; disease extent; month q . .
| ) .tion. For patients who were followed by the study physi-
atest symptoms; number of courses of local or systemic. . . .
; . N . ) ._cians in the IBD clinic after the last psychological assess-
corticosteroids and hospitalizations in the past 2 yr; and risk : . .
) . ) ) . 'ment, exacerbation status could continue to be monitored for
factors during the previous month: smoking (24), sleep time . .
. . . up to 68 months. Exacerbation was defined as symptoms
(25-27), respiratory infections (28), and use of oral contra- . )
. : - rated=1 that lasted=10 days and that were associated with
ceptives (29), nonsteroidal antiinflammatory drugs (30), or : . o .
antibiotics (31) at least one of two confirmation criteria: intensified therapy
Unorepared .ri id proctoscopy was performed by ex eri_prescribed by a physician and/or rectal inflammation seen
enceg cri)niciansgblirp:ded o psycholopical findin ﬁ (CpL by study endoscopists. Positive findings were confirmed by
AA) and scored as no act'p'ty © n%rmal m c%sa o.r "repeating analyses against a series of more restrictive defi-
H(; ic chanaes onl id IVIt'y't 4 ervihe ;ede a nitions of exacerbation, which either required both physi-
chroni IC ang S;‘nbyl)t mi aZI 'V'¥( etr.y't m2_, ; rE ' cian-intensified therapy and abnormal endoscopy (with a
][n.mt')r.Fta or no tra ”yt)', _tmo Se_rae ac; Wity (_bl rag_ score of=1 or of =2) in addition to new symptoms, or
na ”%’i’ 0;2 setV(Iarg_ activity ( — sbon aneouls '?edmb% required symptoms to be at a level af2, =3, or =4.
pAL\JSI\)/I( ): h ecta h'lotpTy _spe]lmmens \I/vere classie i In%ubjects in exacerbation exited the study as of the date
( It Jass (ij(l)ng ISto oiqlcat.y.tnorma rr;ulcosa'lczjrlnatl.c.ltvesymptoms began, and any psychological data from that
colts ((jsgore d), mtlnlmat_ "’.‘tc Ity (scdo;e ), mild ac 'Vt'. y‘t month onward were discarded.
(scored 4)’ 2120 erate activity (scored 3), or severe activity This research was approved by the Nuovo Regina Mar-
(scored 4) ( ).' - . gherita Hospital Ethics Committee.
A psychologist (V.V.) administered the Paykel Life Ex-
periences Interview (32), Recent (covering the past month¥tatistical Methods
and General (covering the past 2 yr) forms of the Perceiveatients were classified on the basis of each Paykel Inter-
Stress Questionnaire (PSQ) (18), and the Centers for Epiriew as having experienced or not experienced any contex-
demiological Studies Depression Scale (CES-D) (33). tually severe life event during the previous 6 months (17,
The study design is summarized in Figure 1. Subject84). Severity of their recent course was roughly estimated
were scheduled to return every 6 months for a visit thaby the number of courses of local or systemic corticosteroids
included interim history, proctoscopy with biopsy, the plus twice the number of hospitalizations in the 2 yr before
Paykel interview, General PSQ, Recent PSQ, and CES-Denroliment. Smoking, endoscopic activity, and histological
They were urged to return earlier if symptoms recurred. Atactivity were dichotomized as present or absent, and extent
each visit except the last they were given a packet of blanlas proctitis/proctosigmoiditigersusextensive colitis.
Recent PSQs to be completed monthly at home, with spe- The relation between dichotomous baseline variables and
cific instructions that if they failed to complete the ques-exacerbation was examined using survival analysis by the
tionnaire during 1 month they should skip that PSQ ratheKaplan-Meier nonparametric product limit method and an-
than complete it retrospectively. alyzed using log-rank and proportional hazards methods to
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Table 1. Characteristics on Enrollment of 62 Asymptomatic Subjects With Known Ulcerative Colitis

By Course During Follow-Up

All Subjects Continued Remission Exacerbation
Mean = SD Range Mean = SD Range Mean = SD Range
N  or Number or Percent N or Number or Percent N or Number or Percent
Age (yr) 62 38.8+ 13.0 18-71 35 38.9414.0 18-71 27 38.%11.9 21-62
Male gender 62 33 53% 35 21 60% 27 12 44%
Disease duration (yr) 62 656.0 025-35 35 7671 0.25-35 27 4.&83.9 0.5-15
Remission duration (months) 62 16t415.9 2-70 35 19.@18.6 1-70 25 114111 1-38
Disease limited to rectum/sigmoid 61 25 41% 34 17 50% 27 8 30%
Severity of course in past 2 yr* 31 1518 0-7 18 1.1*+18 0-7 13 2.2-18 0-7
Duration of present maintenance 61 14.2+16.0 1-70 35 16.1 18.6 1-70 25 11.4 111 1-38
therapy (months)
Any activity on proctoscopy 60 14 23% 33 9 27% 27 5 19%
Mild activity 60 12 8 4
Moderate activity 60 2 1 1
Any histological inflammation 26 3 11% 13 0 13 3 27%
Minimal inflammation 26 2 0 2
Mild inflammation 26 1 0 1
Rectal route for maintenance therapy 59 22 37% 33 15 45% 26 7 27%
Blue-collar head of household 57 16 28% 32 10 31% 25 6 24%
Family history of inflammatory 35 5 14% 19 4 21% 16 1 6%
bowel disease
Current smoker 62 22 35% 35 15 42% 27 7 26%
Hours of sleep/day in past month 32 68l.1 5-10 18 7.1+ 1.2 5-10 14 6.5-0.8 5-8
Special risk factors in past montht 34 9 26% 19 3 16% 15 6 40%
General Perceived Stress 61 0.40+0.17 0.03-0.84 35 0.3z 0.16 0.03-0.80 27 0.450.17 0.17-0.84
Questionnaire (past 2 yr)
Recent Perceived Stress 62 0.38+0.16 0.01-0.80 35 0.340.16 0.01-0.80 27 0.420.16 0.11-0.69
Questionnaire (past month)
Centers for Epidemiology Studies 55 16.3*= 8.4 2-35 31 16.2=85 2-35 24 16.4 8.6 2-35
Depression Scale
Severe life event during past 6 months 54 13 24% 30 8 27% 24 5 21%

* Courses of local or systemic corticosteroids plus he number of hospitalizations; 1 respiratory infection, nonsteroidal antiinflammatory drugs, antibiotics, oral contraceptives.

evaluate the univariate relationship between survival curvegespectively, using multiple logistic regression to adjust for
(35, 36). Continuous variables were examined by dividingconfounders (37).

the patients into tertiles and calculating coefficients for the The percent of variance explained by logistic regression
relative hazard for higher levels agrsuslevel 1. Adjust- models was calculated from reduction-#2 log likelihood
ment for confounders was performed using multivariatewith respect to the null model.

analysis in proportional hazards models. Analyses were performed using Statview, EGRET, and

To examine the shorter-term predictive value of stressgpss statistical software. Afl values were two-tailed.
the “pooling of repeated observations” technique was used:

each observation period is treated as a mini-follow-up study,

with risk factors at the start of the interval used to estimate

the odds of exacerbation by the time of the next evaluatior‘“zsl‘”'Ts
(37, 38). Because such analyses assume all intervals are

equal in length (37) and because patient visits took place apUPiects . o
intervals slightly longer than the planned 6 months, we tookSIXty-five cases met the recruitment criteria. Two of them

8 months (243 days) as the uniform length of observatioff€Presented a single patient, who as per the protocol reen-
periods. Exacerbation status was thus determined during tHgred the study after 9 months in remission after successful
8 months after each study visit, and observations for alfreatment of an exacerbation; the direction and significance
patients over multiple intervals were pooled into a singleof the results did not change if this patient's second enroll-
sample; exacerbations taking place longer than 8 month&ent was omitted. Two patients declined to participate, and
after the final stress evaluation were omitted from thes@ne enrolled patient was lost to follow-up after the initial
analyses. Proportions of patients with exacerbation within &linic visit, so the number of analyzable patients was 62,
months were compared using, Mann-WhitneyU, andt  with a mean age of 38.& 13.0 yr (all means arec SD).
tests for dichotomous, ordinal, and continuous variablesQther baseline characteristics are reported in Table 1.
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Figure 2. Kaplan-Meier analysis of cumulative rates of exacerbation in ulcerative colitis patients with high, middle, and low tertile scores
on long-term Perceived Stress Questionnaire Scores (PSQ) at enrollment. Risk of exacerbation was higher among patients with h
long-term stress levels than among those with low levels- (0.03 by log-rank test).

Outcomes ratory infections or medications were significantly associ-
Subjects attended a mean of 2£91.1 (range, 2—6) study ated with exacerbation on survival analysis, and there was a
clinic visits with psychological evaluation over a mean of trend in this direction for sleep time (Table 2). Among
12.5 = 8.4 months (range, 6—45). Total follow-up ranged patients with values for all these variables, the hazards ratio
between 3 and 68 months: a mean of 2t.87.4 months for  for high versudow baseline PSQ scores was 80 0.01)
subjects who exited the study in remission, and t.8.0  before and 4.5 = 0.10) after adjustment using a multi-
months for subjects with exacerbation. variate Cox model. Baseline stressful life events or depressive
Mean PSQ scores were similar to those of healthy subsymptoms were not associated with exacerbation (Table 2).

jects in the validation study (18). General PSQs were avail-
able for 95.0% of study visits, and Recent PSQs were-HARACTERISTICS AT EACH VISITVERSUSEXAC-

available for 61.1% of the possible person-months. ERBATION DURING THE NEXT 8 MONTHS. Four pa-
Twenty-seven patients experienced an exacerbation, witfients with exacerbations occurring8 months after the last
a mean peak symptom score of 4&.0. Mean endoscopic §tress e.valuat.lon. were cpn5|dered to ha\{e completed t.hat
scores were 1.5 0.8 at postexacerbation visits (N 23) interval in remission, Iea'vmg 23 exac'erbatlons fo'r analygls.
versus0.21 = 0.44 during remissionp(< 0.0001); mean  Ceneral PSQ scores in the low, middie, and high tertiles
histological scores were 22 1.0 (N = 10) and 0.1+ 0.56 atany given visit entailed a.rlsk of 8..3%, 16.7%, and 26.2%,
(p < 0.0001) respectively. respectively, for exacerbation within 8 months € 0.02;
Table 3); the univariate odds ratios (ORs) on logistic re-
Data Analysis gression were 2.2 (GF 0.57-8.5p = 0.25) and 3.9 (CkE
BASELINE CHARACTERISTICSVERSUEXACERBA-  1.1-13p = 0.03) for middle and high tertiles, respectively,
TION: SURVIVAL ANALYSIS. Cumulative exacerbation compared with the low tertile. Briefer remission duration
rates were 43.6% for patients with a General PerceivedOR for 1 month= 0.97, Cl = 0.94-0.99) and shorter
Stress Questionnaire score in the low tertile at baselineecent sleep time (OR/k 0.49, Cl = 0.25-0.97) were
56.2% for those in the middle tertile, and 89.4% for those insignificantly associated with exacerbation, but adjustment
the high tertile (Fig. 2). The actuarial risk of exacerbationfor these two variables, or for the full range of adjustment
was significantly higher for the highest than for the lowestvariables, did not eliminate the association between General
tertile, with a hazards ratio of 2.8 (95% confidence intervalPSQ and exacerbation (Table 4).
[Cl] 1.1-7.2,p = 0.03). General PSQ tertile explained 8.0% of the variance in
Baseline histological inflammation and exposure to respiexacerbation occurrence. The model that further included
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Table 2. Risk of Exacerbation Among Ulcerative Colitis Patients According to Baseline Characteristics: Univariate Analyses
(Comparison of Kaplan-Meier Curves by Logrank Test and Cox Proportional Hazards Survival Analysis)

Hazards 95% Confidence Coxp
Variable Ratio Interval (Logrankp)

General Perceived Stress Questionnaire

Low tertile (reference group) 1.0

Middle tertile 1.2 0.42-3.5 0.71(0.72)

High tertile 2.8 1.1-7.2 0.03 (0.03)
Centers for Epidemiologic Studies Depression Scale

Low tertile (reference group) 1.0

Middle tertile 0.83 0.30-2.3 0.72 (0.69)

High tertile 0.99 0.36-2.7 0.98 (0.84)
Severe life event during past 6 months* 0.73 0.27-2.0 0.54 (0.54)
Disease duration

<2.9 yr (reference group) 1.0

2.9-7.8 yr 0.89 0.37-2.1 0.79 (0.65)

>7.8 yr 0.50 0.18-1.4 0.18 (0.17)
Remission duration

<6 months (reference group) 1.0

6-16 months 0.69 0.27-1.8 0.44 (0.94)

>16 months 0.53 0.20-1.4 0.19 (0.29)
Severity of course in past 2 yr

Inactive (score= 0; reference group) 1.0

Mild (score = 1-2) 1.9 0.48-7.9 0.35(0.73)

Moderate-severe (score 3-7) 3.0 0.66-14 0.16 (0.24)
Sleep time in past month

>7 h/day (reference group) 1.0

6.5-7 h/day 35 0.72-17 0.12 (0.37)

<6.5 h/day 4.2 0.78-22 0.09 (0.29)
Extensive disease* 15 0.65-3.5 0.33(0.33)
Smoker* 0.73 0.30-1.8 0.49 (0.49)
Special risk factors in past montht 3.8 1.2-12 0.02 (0.01)
Any activity on proctoscopy* 0.64 0.24-1.7 0.37(0.37)
Any histological inflammation* 5.6 1.3-24 0.02 (0.01)

* The reference group includes all subjects without the risk factor; T respiratory infection, nonsteroidal antiinflammatory drugs, antiblatmstraceptives.

remission duration and sleep time explained 17.2%, and the orexbations with higher symptom scores (data not shown), as
including all nonpsychosocial risk factors explained 20.3%. well as when the second remission of the single reenrolled
Stressful life events, depressive symptoms, and Recemiatient was omitted (data not shown).
PSQ were not associated with exacerbation during the sub- Analyses were repeated among subjects in endoscopic as
sequent 8 months (Table 3), and mean monthly PSQ scoregell as clinical remission, excluding the 14 patients with
during the 3 months before exacerbations{N.7) were no initial endoscopy scores 0$0. Exacerbation rates within 8
higher (0.40= 0.16) than the same patients’ scores atmonths were 7.1%, 13.8%, and 31.0% for the three PSQ
baseline (0.38 0.17). tertiles p < 0.01), and the hazards ratio for higarsusow

stress was 3.3 (CF 1.2-8.7). When analyses were simi-
ANALYSES USING ALTERNATIVE MEASURES. The larly limited to patients with normal baseline histology,

a priori definition of exacerbation was a symptom scet® gy acerbation rates within 8 months were 0%, 16.7%, and
conf|rm'ed'by either 'phyS|C|an-|ntenS|f|ed therapy or an en»7 304 for the three PSQ tertilep € 0.01).

doscopic inflammation score=1l. In 24 of 27 symptom

flares, not one but both confirmation criteria were presentfTEMPORAL PATTERNS OF PRE-EXACERBATION
Survival analyses using this stricter endpoint showed th&TRESS. Because stress levels did not rise just before
hazards ratio for an uppeersuslower tertile General PSQ exacerbation, monthly PSQs were examined during the 14
to be 3.2 p < 0.03), and 8-month exacerbation rates bymonths leading up to exacerbations to investigate, in a
tertile to be 6.3%, 11.1%, and 23.8% € 0.02). Using a exploratory fashion, the lag time between acute stress and
still more rigorous definition of exacerbation (symptoms,subsequent disease activity. At all time points, these mean
physician judgment, endoscopic scer@), met by 10 sub- monthly PSQs were higher (range, 0.42—0.54) than the
jects, exacerbation rates within 8 months were 0%, 8.3%mean Recent PSQ score of nonexacerbation patients
and 12.2% for the three PSQ tertilgs< 0.02); the hazards (0.35 =+ 0.17), and there was a suggestion of a peak 8-11
ratio was not calculable because of empty cells. Significaninonths before symptoms began (mean during those months,
associations persisted when analyses were limited to exa€-50 = 0.16).
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Table 3. Characteristics at Each Clinic Visit of Ulcerative Colitis Patients in Remission, in Relation to Exacerbation Within the
Following 243 Days: Pooling of Repeated Observations

Number of Percent of Intervals
Observation Intervals With Exacerbation p (Mann-WhitneyU)
General Perceived Stress Questionnaire 0.02
Low tertile 48 8.3%
Middle tertile 36 16.7%
High tertile 42 26.2%
Recent Perceived Stress Questionnaire 0.57
Low tertile 43 11.6%
Middle tertile 40 20.0%
High tertile 41 17.1%
Centers for Epidemiologic Studies Depression Scale 0.93
Low tertile 47 20.5%
Middle tertile 37 10.8%
High tertile 36 22.2%
)
Severe life event during past 6 months 35 14.3% 0.81
No life event 77 18.2%
Disease limited to rectum/sigmoid 51 13.7% 0.45
Extensive disease 78 20.5%
Current smoker 38 13.2% 0.47
Nonsmoker 93 18.3%
Special risk factors in past month* 26 23.1% 0.37
No special risk factors 76 13.2%
Activity on proctoscopy 22 21.4% 0.74
Normal proctoscopy 86 16.5%
Histological inflammation 10 20.0% 0.55
Normal biopsy 69 13.0%
Exacerbation No Exacerbation p (t test)
Hours of sleep/day during past month 6.3 6.9 0.04
Remission duration in months 17.4 28.0 0.04
Disease duration in yr 5.6 7.3 0.25
* Respiratory infection, nonsteroidal antiinflammatory drugs, antibiotics, oral contraceptives.
DISCUSSION not be explained by confounding due to disease or patient

This prospective study of ulcerative colitis patients enrollegcharacteristics. o .

in remission found that long-term psychological stress, as 1he present findings are in line with a long anecdotal
measured by the General Perceived Stress Questionnaitéadition (39-41) and with several case-control studies (6
increased the risk of exacerbation. A patient who fell into8), but they contrast with previous prospective studies of UC
the upper stress tertile on enrollment had a higher hazardd4—16). One reason for this discrepancy may lie in the
ratio for exacerbation during the next several years tha@pproach to stress measurement. We used a perceived stress
patients in the low tertile. A high PSQ score at any giveninstrument (18) similar to final-common-pathway measures
visit more than tripled the risk of experiencing an exacer-that have proved useful in other prospective studies of
bation during the next 8 months. These associations couldrganic disease (42, 43). Previous ulcerative colitis studies

Table 4. Odds Ratios for Exacerbation Within the Following 243 Days According to Long-Term Perceived Stress (General Perceive
Stress Questionnaire [PSQ] Score) at Each Clinic Visit by Ulcerative Colitis Patients in Remission: Univariate and Multivariate
Logistic Regression, Limited to the 91 Visits for Which Data Are Available on All Variables

No Adjustment With Significant With All Adjustment
Variables Predictors* Variablest
OR 95% ClI OR 95% ClI OR 95% ClI
Low tertile PSQ 1.0 1.0 1.0
Middle tertile PSQ 35 0.59-21 3.2 0.52-20 2.6 0.40-17
High tertile PSQ 6.5% 1.2-34 6.0% 1.0-35 6.8% 1.1-44

* Sleep time and remission duration; 1 sleep time, remission duration, disease duration, smoking status, respiratory infections, mediéstiaseusrtethsionpf< 0.05 for
high vs low tertile; OR = odds ratio; Cl= 95% confidence interval.
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had instead concentrated on adverse life events, which majisease (40), and though in recent years scientific interest
not coincide with the stress experienced by an individualhas shifted from its putative psychological causes to its
and on depressive symptoms, which are only one aspect dlistressing effects (55), many patients continue to believe
perceived stress; the present study replicated their findinghemselves stigmatized and the severity of their disease
by detecting no prospective association of these variablesndervalued due to overestimates of the importance of the
with exacerbation. psyche in determining colitis manifestations (56). Interac-
Previous researchers assessed stress over days to wedlans between mind and body are the rule rather than the
and looked for an effect within a month or two. The presentexception in disease processes (57, 58); recognition of these
study instead asked patients to report stress levels both famteractions should not lead to subtle forms of victim blam-
the previous month and over the previous 2 yr, and examing.
ined impact over months to years. It proved in fact to be We conclude that short-term stress does not trigger ex-
chiefly long-term stress that affected disease course, with aacerbations among ulcerative colitis patients in remission,
effect over many months. Brief spurts in stress levels, oibut that long-term ongoing stress increases the risk of ex-
adverse life events, did not trigger exacerbations if theyperiencing an exacerbation over a period of months to years,
lacked a prolonged impact on perceived stress. independent of disease or patient characteristics. These find-
The importance of long- rather than short-term stressngs reinforce the utility of the biopsychosocial model in
levels is plausible in terms of the probable mechanisms atnderstanding the origin and course of disease.
play, which are likely to be different in the present study—
which enrolled patients in remission and used clear-cut
exacerbation as its endpoint—than in studies looking af\CKNOWLEDGMENTS
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