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Background. Recent work suggests that psychosocial stress factors play a lesser role (qualitatively) in the progression of
schizophrenic illness in male patients. The authors endeavored to determine if hospitalization in schizophrenic patients of
both sexes is associated with less quantifiable psychosocial stress over time.
Methods. Male and female, schizophrenic inpatients from 2 urban centers in New York State (n=31) were enrolled in this
retrospective and cross-sectional study. Linear regression analysis was performed with illness duration as the independent
variable and ln (1 + Paykel Life Events Schedule) score, associated with current hospitalization, as the dependent variable.
Results. Linear regression analysis revealed an inverse relationship (slope = -.086) that was statistically significant
(p<.01). This result indicates an annual 92% reduction in the psychosocial stress load associated with hospitalization. The
inverse relationship remained intact when males and females were analyzed separately.
Conclusions. The data suggest that, over time, male and female patients with schizophrenia experience hospitalization and,
likely, relapse as well in response to less of a total significance load of psychosocial stress.
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periods in schizophrenic illness. Recent work suggests that, as
in affective illness, psychosocial stress plays a lesser role in illness
relapse over time (9). In this important study only male veterans
were assessed, limiting the generalizeability of the findings.
Furthermore, although psychosocial factors were considered
qualitatively (recent life events preceding current hospitalization
were found to be negatively correlated with the number of
previous hospitalizations), no consideration was given for
quantifying their effects. This is an important matter. Indeed,
there is support in the literature for differential effects of stress
factors according to their level of psychosocial significance
(10,11). Therefore, we endeavored to expand the important
findings of the aforementioned study by answering the following question: Does the level of quantifiable psychosocial
stress (i.e., total significance load) associated with hospitalization in male and female schizophrenic patients diminish over
time?

INTRODUCTION
It is well established that environmental factors play an
important role in the development and longitudinal course of
major psychiatric syndromes (1). Accordingly, in both unipolar
and bipolar affective illnesses acute decompensations are
attended by high levels of psychosocial stress (2,3). The role of
this stress factor tends to diminish over time, however (4,5).
Schizophrenic illness, as well, tends to develop within a context of psychosocial turmoil (6). Furthermore, it is well known
that high expressed emotion family environments contribute to
increased relapse frequency (7,8). However, less is known
about the influence of psychosocial factors over longer time
Address correspondence to James L. Megna, M.D., Ph.D., Department of
Psychiatry, SUNY Upstate Medical University, 750 East Adams Street,
Syracuse, NY, 13210. E-mail: MegnaJ@upstate.edu

19

20

J.L. MEGNA ET AL.

METHODS

6

RESULTS
Thirty-one subjects were enrolled. The following demographic and clinical values were found: age 40.4 +/- 9.4, sex
54.8% male/ 45.2% female, age at first hospitalization 24.0 +/5.2, illness duration 16.6 +/- 10.1, hospitalizations 10.4 +/- 6.4,
PLES 18.1 +/- 26.9, GAF 57.6 +/- 8.9, and SCL-90 87.0 +/- 62.9.
Figure 1 shows the function derived from the linear regression analysis. Noteworthy is the negative slope of .086 which
was found to be significant at the p< .01 level (df=24). This
equates to an annual 92% reduction in the magnitude of psychosocial stress associated with hospitalization. When males

5
ln(1+PLES)

Subjects in this study are 18–65-year-old males and females
who were given a clinical diagnosis of schizophrenia or
schizoaffective disorder, per DSM IV (12) criteria, and who
were consecutively admitted to one of the following hospitals
from June 1997 through March 1998: Hutchings Psychiatric
Center (HPC), a state psychiatric hospital in Syracuse, New
York; or Olean General Hospital (OGH), a community hospital
with an inpatient psychiatric unit in Olean, New York. The
study was approved by the Institutional Review Board of each
institution and the patients provided informed consent (after
the nature of the assessments involved were fully explained)
and met none of the following exclusion criteria: cognitive disorders (per DSM IV (12) criteria), neurologic disorders, mental
retardation, and active substance abuse/dependence (within the
last 6 months). All aspects of the study were carried out in
accordance with the tenets of the Declaration of Helsinki.
DSM IV diagnoses were made by the treating psychiatrist in
each case. Data collection was done by physicians at each hospital site. The following demographic and clinical data were
collected for all patients: age (in years), sex, age at first hospitalization, illness duration [=age-age at first hospitalization] (in
years) and number of hospitalizations. The following assessment
instruments were used: the Paykel Life Events Schedule (10)
[PLES] (quantifying the level of psychosocial stress present 6
months prior to hospitalization), Global Assessment of Function
(11) (GAF), and the Symptom Check List – 90 (13) (SCL-90).
Since collateral informants were available for only a small portion of the study subjects, the PLES was completed based upon
patient response only.
The HPC and OGH data were pooled (common variance).
Linear regression analysis was performed with illness duration
(in years) as the independent variable and ln (1 + PLES) score
as the dependent variable. The ln (1 + PLES) score was utilized since the PLES value was 0 in some cases. Also, duration of illness is recorded since it is more likely to be an
indicator of relapse occurrence than is number of hospitalizations (as not every relapse results in hospitalization). A p
value of < .05, two-tailed, is accepted as evidence of statistical
significance.
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Figure 1 Linear regression analysis of psychosocial stress level prior to
hospitalization vs. illness duration in schizophrenia/schizoaffective disorder.

and females were analyzed separately, negative slopes of .047 and
.139, respectively, were found. The former was not significant
but the latter was highly significant at the p=.008 level (df=12).
DISCUSSION/CONCLUSIONS
The data suggest that, with increasing years of illness, male
and female schizophrenic patients are hospitalized after exposure
to less quantifiable psychosocial stress. Since years of illness are,
arguably, a better indicator of relapse occurrence than is number
of hospitalizations, the data further suggest that schizophrenic
relapse over time is precipitated by less psychosocial stress.
Accordingly, the results indicate that the total significance load
of psychosocial stress is an important factor in the precipitation
of schizophrenic illness relapse, albeit one that has a diminished role over time. This holds for both male and female study
subjects and extends previous work on this topic (9).
The mechanism(s) by which a patient with schizophrenia
becomes more vulnerable to relapse over time are not well understood. Some investigators have proposed that a progressive,
pathophysiologic process produces frontotemporal brain volume changes, while noting that faster rates of such changes are
associated with increased symptom severity and length of time
hospitalized. (14). However, there is evidence contradicting the
presence of such a progressive, deterioration of brain function.
(15). Others have noted that frequent relapses might impair
social performance and possibly contribute to stress vulnerability (16). Such a phenomenon is not necessarily exclusive
of a pathophysiologic brain process. A kindling model has
been proposed to account for the decreased level of psychosocial stress associated with recurrent manic relapse over
time (4). There is a fair amount of support for this hypothesis
(4), but it is not universally accepted (17). Furthermore,
whether or not it is involved in the phenomena we observed
in patients with schizophrenia cannot be answered by our
study. Lastly, it is important to consider the role of medication noncompliance. There is evidence that independent life
events play less of a role in relapse prediction during a medication-free period (18).
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A potential clinical implication of these findings is that
early intervention, targeted at relapse prevention, may stem
progression of illness and maintain function at a higher level.
There is evidence for the effectiveness of early treatment interventions with improved longitudinal outcomes (19,20).
In summary, we conclude that male and female schizophrenic
patients experience illness relapse in response to less of a significance load of psychosocial stress over time. Supporting evidence
includes a highly, statistically significant, inverse relationship
between illness duration and psychosocial stress level associated
with current hospitalization.
There are caveats, however. Our study was retrospective
and had a small sample size. For adequate power of 0.80 at the
p < .05 level (two-tailed), a sample of at least 36 subjects is
required. (21) Accordingly, the loss of statistical significance
when males were analyzed separately is likely due to the limited
power associated with sampling bias. Nevertheless, a highly
significant result was obtained for the inverse relationship
between psychosocial stress load and years of illness when
male and female subjects were analyzed as one group. In addition,
medication compliance was not assessed nor was diagnostic
reliability between sites. However, strict adherence to DSM-IV
diagnostic criteria was employed by the study psychiatrists.
Future studies should be prospective in nature, adequately
powered, and of sufficient duration. In addition, following all
relapses experienced (and not just hospitalizations) and medication compliance, as well as utilizing a more rigorous and
reliable diagnostic methodology (e.g., SCID), would allow for
a direct answer to the question of whether or not there exist
variable effects of psychosocial stress factors over time in
schizophrenic illness. Repeated brain imaging and neuropsychological testing would provide insight into the pathophysiologic
mechanisms involved.

ACKNOWLEDGMENT
The authors thank Ms. Diane DeLuca for her superb technical
assistance.

REFERENCES
1. Paykel ES: Contribution of life events to causation of psychiatric
illness. Psycholog Med 1978; 8:245-253.
2. Kessler RC: The effects of stressful life events on depression. Ann
Rev Psychology 1997; 48:191–214.
3. Stoddard FJ, Pout RM, Burrey WE: Slow and rapid psychobiological alterations in a manic-depressive patient: clinical phenomenology. Br J Psychiatry 1979; 130:72–78.

21

4. Post RM: Transduction of psychosocial stress into the neurobiology
of recurrent affective disorder. Am J Psychiatry 1991; 149:999–1010.
5. Kendler KS, Thornton LM, Gardner CO: Stressful life events and
previous episodes in the etiology of major depression in women:
an evaluation of the “Kindling” hypothesis. Am J Psychiatry 2000;
157:1243–1251.
6. Lukoff D, Snyder K, Ventura J, Nuechterlein KH: Life events,
familial stress, and coping in the developmental course of schizophrenia. Schizophr Bull 1984; 10:258–291.
7. Brown GW, Birley JLT, Wing JK: Influence of family life on the
course of schizphrenic disorders: a replication. Br J Psychiatry
1972; 121:241–258.
8. Leff J, Vaugh C: The role of maintenance therapy and relative’s
expressed emotion in relapse of schizophrenia: a two-year followup. Br J Psychiatry 1981; 139:102–104.
9. Castine MR, Meador-Woodruf JH, Dalack GW: The role of life
events in onset and recurrent episodes of schizophrenia and
schizoaffective disorder. J Psychiatr Res 1998; 32:283–288.
10. Holmes TH, Rahe RH: The social readjustment scale. J Psychosom Res 1968; 2:213–218.
11. Paykel ES, Prusoff BA, Uterhuth EH: Scaling of life events. Arch
Gen Psychiatry 1971; 25:340–347.
12. American Psychiatric Association: Diagnostic and statistical
manual of mental disorders, fourth edition. Washington, D.C.,
American Psychiatric Association, 1994.
13. Derogatis LR, Lipman RS, Covi L: SCL-90: an outpatient psychiatric rating scale—preliminary report. Psychopharmacol Bull 1973;
9 (1):13–38.
14. Mathalon DH, Sullivan EV, Lim KO, Pfefferbaum A: Progressive
brain volume changes and the clinical course of schizophrenia in
men. Arch Gen Psychiatry 2001; 58:148–157.
15. Hoff AL, Sakuma M, Wiereke M, Horon R, Kushner M, Delisi E:
Longitudinal Neuropsychological follow-up study of patient with
first-episode schizophrenia. Am J Psychiatry 1999; 145:1336–1341.
16. Curson DA, Barnes TR, Bamber RW, Platts SD, Hirsch Sr, Duffy
JC: Long-term depot maintenance of chronic schizophrenic outpatients: the seven year follow-up of the medical research council
fluphenazine/placebo trial. III. Relapse postponement or relapse
prevention? The implication for long-term outcome. Br J Psychiatry 1985; 146:474–480.
17. Kaplan HI, Saddock BJ: Mood disorders: Synopsis of psychiatry.
Baltimore: Lipincott, Williams and Wilkins; 1998:539.
18. Nuechterlein KH, Dawson ME, Ventura J, Gitlin M, Subotnik
KL, Synder R, Mintz J, Bartzokis G: The vulnerability/stress
model of schizophrenic relapse: a longitudinal study. Acta Psychiatr Scand Suppl 1994; 382:58–64.
19. Wyatt RJ: Neuroleptics and the natural course of schizophrenia.
Schizophr Bull 1991; 17:325–357.
20. Gold S, Arndt S, Nopoulos P, O’Leary DS, Andreasen NC:
Longitudinal study of cognitive function in first episode
and recent onset schizophrenia. Am J Psychiatry 1999; 156:
1342–1348.
21. Speer DC: Potential booby traps and landmines: Mental health
outcome evaluation. San Diego: Academic Press; 1998: 86.

annals of clinical psychiatry

vol. 17 no. 1 2005

