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ABSTRACT
Objective:Although catatonia can occur secondary to a general medical condition, catatonia itself has been known to lead to various med-
ical compolications. Although case reports on the association of catatonia with subsequent medical complications have been documented,
no comprehensive large-scale study has been performed. To investigate specific medical complications after catatonia, we conducted a
retrospective cohort study of specific medical complications of schizophrenia patients with catatonia.
Methods: The 1719 schizophrenia inpatients in our study were categorized into two groups: the catatonia group, i.e., those who exhibited
catatonic stupor while they were hospitalized, and the noncatatonia group, i.e., those who never exhibited catatonic stupor. Differences
between the two groups in the occurrence of subsequent medical complications were examined using linear and logistic regression anal-
yses, and models were adjusted for potentially confounding factors.
Results: The catatonia group had an increased risk for mortality (odds ratio = 4.8, 95% confidence interval = 2.0–10.6, p < .01) and certain
specific medical complications, i.e., pneumonia, urinary tract infection, sepsis, disseminated intravascular coagulation, rhabdomyolysis,
dehydration, deep venous thrombosis, pulmonary embolism, urinary retention, decubitus, arrhythmia, renal failure, neuroleptic malignant
syndrome, hypernatremia, and liver dysfunction (all p values < .01, except for deep venous thrombosis, p = .04 in the multiple linear re-
gression analysis).
Conclusions: Catatonic stupor in schizophrenia substantially raises the risk for specific medical complications and mortality. Hyperactiv-
ity of the sympathetic nervous system, dehydration, and immobility, which are frequently involved in catatonia, might contribute to these
specific medical complications. In catatonia, meticulous care for both mental and medical conditions should be taken to reduce the risk
of adverse medical consequences.
Key words: catatonic stupor, dehydration, immobility, medical complications, schizophrenia, sympathetic nervous system.
DIC = disseminated intravascular coagulation
INTRODUCTION

A lthough catatonia can occur secondary to a general medical
condition, catatonia itself has been known to lead to various

medical complications and even death. Calmeil (1832) (1) described
a patient with catatonia who progressed to stuporous exhaustion
and subsequently died with no remarkable findings upon au-
topsy. Kahlbaum (1874) (2) reported that malnutrition, severe
anemia, and tuberculosis often occur after advanced catatonia.
Before the advent of neuroleptic drugs, numerous investigators
reported similar links between catatonia and various subsequent
medical complications (3–6). Jacobi (1930) (4) proposed a condition
termed “late catatonia,” in which women during their middle- and
old-age periods exhibit catatonia and rapidly progress to death.
Stauder (1934) (5) coined the term “lethal catatonia” for a
condition involving catatonia with subsequent death. According
to Mann et al. (1986) (7), the typical progression of these patients
begins with signs of catatonia, followed by somatic disturbances,
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and ends in death. Because many symptoms of this condition
overlap with neuroleptic neuroleptic malignant syndrome, many
investigators have suggested that neuroleptic neuroleptic malignant
syndrome represents a neuroleptic-induced toxic or iatrogenic
organic form of lethal catatonia (7). Because the clinical aspects of
neuroleptic neuroleptic malignant syndrome and severe catatonia
are quite similar, Philbrick and Rummans (1994) (8) proposed the
term “malignant catatonia,” which is applied to both neuroleptic-
and nonneuroleptic-induced severe catatonia. In this condition
of severe catatonia, patients exhibit autonomic instability or
hyperthermia and can have life-threatening medical complications.

The medical complications resulting from catatonia were re-
ported in previous case reports (7–12), including rhabdomyolysis,
renal failure, disseminated intravascular coagulation (DIC),
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Catatonic Stupor and Its Medical Complications
tachycardia, bradycardia, cardiovascular collapse, acute respiratory
distress syndrome, respiratory arrest, myocardial infarction, sepsis,
seizures, hypoglycemia, upper gastrointestinal tract bleeding, he-
patocellular damage, intestinal pseudo-obstruction, deep venous
thrombosis, and pulmonary embolism. However, despite the pres-
ence of these life-threatening conditions in some case reports of
catatonia patients, studies concerning the specific medical compli-
cations that arise after catatonia have not been undertaken, and to
our best knowledge, no large-scale study has been performed to
identify them and the largest case series study covered only 13 cat-
atonia cases (13). Moreover, the mechanisms underlying the de-
velopment of these medical conditions in catatonia patients have
yet to be elucidated. To address these issues, we performed a re-
trospective cohort study of the association between catatonia and
specific medical complications with a large population involving
1719 psychiatry inpatients with schizophrenia.
MATERIAL AND METHODS

Participants
Ethical aspects of this study were reviewed and approved by the Human
Research Ethics Committee at the Ashikaga Red Cross Hospital. For our
retrospective cohort study, we included all 1719 schizophrenia inpatients
who were hospitalized in the psychiatric unit in Ashikaga Red Cross Hos-
pital during the period between October 1999 andMarch 2016. All patients
provided a general consent for their clinical information to be used for re-
search purposes. Because some patients were incapable of giving consent
because of their severe psychiatric symptoms, this study was performed af-
ter obtaining informed consent from either the patient or his or her caregiver
who had legal custody of the participant. Diagnosis was based on criteria in
the ICD-10, and all patients with schizophrenic disorders (F2) were in-
cluded, i.e., schizophrenia (F20), schizotypal disorder (F21), delusional dis-
orders (F22), brief psychotic disorder (F23), shared psychotic disorder
(F24), schizoaffective disorders (F25), other psychotic disorder not due to
a substance or known physiological condition (F28), and unspecified psy-
chosis not due to a substance or known physiological condition (F29). Be-
cause this study focused on patients with schizophrenic disorders, patients
with other psychiatric diseases that are also associated with catatonia, such
as mood disorders, neurodevelopmental disorders, and neurodegenerative
disorders, were not included. Although catatonia was established as being
independent of schizophrenic disorders in DSM-5, it is known to some-
times occur in schizophrenic disorders as it does in mood disorders. Be-
cause each psychiatric disease has its own age distribution and likely has
specific medical complications associated with it, a study using a mixture
of all these groups might not yield clear results. Moreover, medical com-
plications in catatonia reported in previous case reports (7–13) might
partly be explained as adverse effects of antipsychotics, e.g., rhabdomyolysis,
renal failure, cardiovascular collapse, seizures, hepatocellular damage, deep
venous thrombosis, or pulmonary embolism. Inclusion of other psychiatric
diseases might thus substantially affect the results because antipsychotics
are much less frequently used for other psychiatric diseases than for
schizophrenic disorders. Indeed, our aim was to investigate the incidence
of medical complications under the most similar possible conditions,
i.e., the same disorder, similar age distribution, and similar status of
antipsychotic medication use.

Medical complications that preceded the catatonia diagnosis were
counted as catatonia because of other medical conditions, such as enceph-
alitis, autoimmune disorders, or endocrine disorders, namely, organic or
symptomatic mental disorders. To rule out these medical conditions
completely, laboratory tests including thyroid hormone levels were rou-
tinely conducted upon admission and at the onset of catatonia. Likewise,
brain imaging, i.e., computed tomography and/or magnetic resonance
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imaging, and lumbar puncture were routinely performed for each patient
upon onset of catatonia. In addition, an electroencephalogram was fre-
quently administered to differentiate between catatonic stupor and loss
of consciousness after a general medical condition. These conditions in-
cluded two patients with anti-N-methyl-D-aspartate receptor encephalitis,
one patient with neuropsychiatric systemic lupus erythematosus, one case
with Grave's disease, and one patient with hepatic encephalopathy. Be-
cause these catatonia patients were categorized into organic, including
symptomatic, mental disorders (F0 in the ICD-10), they were not included
in this study.

The patients with schizophrenia were categorized into two groups:
the catatonia group, which included those who exhibited catatonic stupor,
and the noncatatonia group, which included those who did not exhibit cat-
atonic stupor while they were in the hospital. For catatonia assessment, we
applied only catatonic stupor, which is one of the most common signs of
catatonia along with catatonic excitement. Although it is sometimes dif-
ficult to assess whether excitement is induced by catatonia or by other psy-
chiatric symptoms such as hallucinations and delusions, the sign of stupor
is remarkably clear to clinicians, e.g., being unable to move and requiring
assistance with all activities of daily living, often requiring infusion therapy
or tube feeding. Thus, it has been standard practice in our hospital to rou-
tinely assess and record catatonic stupor. Our assessment followed Bush
and Fink's definition of catatonic stupor (14,15) with partial modification,
i.e., a behavioral syndrome marked by extreme hypoactivity, immobility,
and minimal responsiveness to stimuli at least for several hours, which
prevented the patients from eating at least one meal.

Our hospital is in the northern Kanto region of Japan, approximately
100 km (62 miles) north of Tokyo, and serves a population of almost
4 million. It is the only general hospital in this region that has both a critical
care medical center and a psychiatric unit, which involves both voluntary
and involuntary admissions. Our psychiatric unit admits schizophrenia pa-
tients with severe medical complications and treat them in this psychiatric
unit with the help of specialists in each medical field. Accordingly, all staff
members receive specialized emergency response training. Approximately
45% of inpatients assessed for this study had one or more medical condi-
tions that required treatment on admission, which included previously
known chronic medical complications, such as hypertension and diabetes,
and subsequent medical complications, such as pneumonia and ileus, that
arose during outpatient treatment or inpatient treatment at other mental hos-
pitals. All medical information, such as laboratory data, radiological assess-
ments, and physiological function tests, was available for all the study
participants, and because the hospital employs specialists in each medical
field who offer advanced treatments, diagnoses were likely more precise
and treatment more intensive than those at other hospitals in this region.
Accordingly, the proportion of psychiatry patients with severe medical
complications who also needed psychiatric and physical rehabilitation
after the acute phase is greater than those at any other psychiatric hospital
in this region. This wide range of treatment is a characteristic for our psy-
chiatric unit.

Definition of Medical Complications
We used the definition of each medical complication that was established
by experts in each field in Japan, with the exception of sepsis and neurolep-
tic malignant syndrome. The definition of sepsis was restricted to cases
with positive blood cultures because some symptoms of sepsis overlapwith
autonomic symptoms and neuropsychiatric changes that are also observed
in catatonia. For neuroleptic malignant syndrome, we used the definition of
Caroff and Mann (1993) (16), which requires five items, i.e., neuroleptics
treatment, hyperthermia, muscle rigidity, 5 of 10 typical sings such as
tachycardia and diaphoresis, and exclusion of other causes. For each med-
ical complication, both confirmed cases and probable cases were included
in this study. Injuries were divided into two categories, i.e., suicide-related
injuries and suicide-unrelated injuries. To be registered among the medical
complications in this study, each complication must have caused the patient
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to be admitted to the hospital or occurred during hospitalization. Therefore,
previously known chronic medical conditions, e.g., hypertension and dia-
betes, that were not causes for admission were excluded to focus on the
condition of catatonia rather than long-term ailments. Those chronic med-
ical conditions were counted as the presence of chronic diseases, which is
explained below hereinafter.

In this study, we only counted medical complications while the patient
was hospitalized and no subsequent admissions were included as outcome.
Likewise, postdischarge deaths were not included in the mortality rate.

As mentioned previously, medical complications that preceded the cat-
atonia diagnosis were counted as catatonia because of other medical condi-
tions and those patients were not included in this study. However, one
schizophrenic patient who presented with rhabdomyolysis and another
one who presented with urinary retention 1 day before occurrence of cata-
tonia stupor were included in this study. There were two reasons behind
this inclusion. One reason is that they had already exhibited a state of
substupor when rhabdomyolysis and urinary retention occurred. (As previ-
ously mentioned, stupor was defined as a behavioral syndrome marked by
hypoactivity, immobility, and minimal responsiveness to stimuli at least for
several hours, which prevent patients to eat at least one meal. In this con-
text, we defined substupor as the same syndrome, which was not severe
enough to prevent them from eating). Another reason is that rhabdomyoly-
sis and urinary retention have not been reported as a medical condition,
which causes catatonia, suggesting that those cases of catatonia do not re-
sult from rhabdomyolysis or urinary retention.

Covariates
All medical complications that occurred in more than one case in the cata-
tonia group were compared between the two groups. Also compared were
mortality, age, sex, presence of a chronic disease(s), length of hospital stay,
dose of antipsychotic upon admission, use of first-generation antipsy-
chotics, and global assessment of functioning (17,18) upon admission.
The presence of chronic diseases excluded previous medical issues that
had already been resolved, such as infantile asthma, but it included ongoing
diseases that require continuous care, e.g., hypertension, diabetes, chronic
obstructive pulmonary disease, epilepsy, collagen diseases, or those requir-
ing antithrombotic treatment. The doses of antipsychotics were expressed
as the chlorpromazine equivalent dose (milligram), which has frequently
been used in Japan (19,20), e.g., 1 mg of risperidone was converted to
100 mg of chlorpromazine, and 5 mg of olanzapine was converted to
200 mg of chlorpromazine.

Statistical Analysis
For statistical analysis, the incidence of each medical complication was
compared using Fisher's exact test. The logistic regression was calculated
TABLE 1. Demographics, Presence of Chronic Diseases, Dose of
Catatonia and Noncatatonia Groups

Age, ya

Sex (male), %b

Presence of chronic diseases, %b

Length of hospital stay, dc

Dose of antipsychotics upon admission (chlorpromazine equivalent dose; m

Global assessment of functioning upon admissiona

Data are presented as M (SD), unless otherwise indicated.
a Student's t test,
b χ2 test.
c Mann-Whitney U test.
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to obtain an odds ratio and a 95% confidence interval for each medical
complication. Regarding demographics, age was compared using the
Student's t test, whereas sex and the existence of a chronic disease(s) were
compared using the χ2 test. The length of hospital stay and dose of anti-
psychotics upon admission were compared using the Mann-WhitneyU test.
Global assessment of functioning upon admission was compared using
the Student's t test.

To account for potential confounding factors, i.e., demographics (age,
sex, length of hospital stay), global assessment of functioning upon admis-
sion, the presence of chronic diseases, dose of antipsychotics, and use
of first-generation antipsychotics, multiple linear regression analysis was
performed for the medical complications that were significantly different
between the two groups. Each explanatory variable, i.e., age, sex, length
of hospital stay, the presence of chronic diseases, and dose of antipsychotics
as well as the presence of catatonic stupor, was subjected to multiple linear
regression analysis for each medical complication. Excel 2010 with add-on
Statcel 3 (OMS Ltd, Tokyo, Japan) and statistical software R were used
for all statistical analyses. Two-tailed p values are reported, and p values
of less than .05 were considered statistically significant.

RESULTS
Table 1 presents data for patient age and sex, the presence of
chronic diseases, length of hospital stay, dose of antipsychotics,
and global assessment of functioning upon admission. All 140 ad-
missions with catatonic stupor (108 patients with 32 readmissions)
were treated with benzodiazepines, but not with antipsychotics,
and 21 (15.0%) had electroconvulsive therapy. The catatonic
state itself improved completely except for ten patients who died
from subsequent medical complications during the catatonic state.
As shown in Table 1, the patient age and sex and the presence of
chronic diseases were not significantly different between the two
groups. Global assessment of functioning was worse in the catato-
nia group, suggesting that this group had more severe mental con-
ditions upon admission. The hospital stay was also longer for the
catatonia group than for the noncatatonia group. Patients with cat-
atonia often needed not only psychiatric treatment but alsomedical
treatment as well as physical therapy after those treatments. In con-
trast, the dose of antipsychotics upon admission and proportion of
first-generation antipsychotics were lower for the catatonia group
than for the noncatatonia group, reflecting the different pharma-
cotherapeutic treatments prescribed between the two groups. Of
140 patients with catatonic stupor, 61 (43.6%) were not taking
antipsychotic medications when catatonic stupor developed.
Antipsychotics, and Global Assessment of Functioning in the

Catatonia Group (n = 140) Noncatatonia Group (n = 1579) p

47.2 (14.9) 46.7 (15.9) .73

40.0 36.2 .43

28.6 33.5 .30

100.6 (201.6) 68.4 (253.2) <.01

g)c 215.2 (359.6) 295.1 (446.7) <.01

24.5 (6.5) 29.4 (6.5) <.01
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Table 2 presents data for the incidence of each medical complica-
tion for both groups. The incidence of many medical complications
was higher in the catatonia group. Infections, i.e., pneumonia, urinary
tract infection, and sepsis, were observed in the catatonia group more
frequently than in the noncatatonia group. Deep venous thrombosis
and pulmonary embolism also occurred more frequently in the cat-
atonia group. Other medical complications that were found in the
catatonia group more often than in the noncatatonia group were
rhabdomyolysis, urinary retention, dehydration, DIC, decubitus,
arrhythmia, renal failure, liver dysfunction, and hypernatremia.
In particular, DIC, urinary retention, and arrhythmia had odds ra-
tios of more than 10. In addition, the incidence of neuroleptic ma-
lignant syndrome was almost restricted to the catatonia group,
suggesting that neuroleptic malignant syndrome and a severe form
of catatonia, i.e., malignant catatonia (8), might represent two as-
pects of the same condition.
TABLE 2. Medical Complications in the Catatonia and Noncatato

Medical
Complications

C

(n =

Medical complications with a higher
incidence in the catatonia group

Rhabdomyolysis*

Pneumonia*

Malignant syndrome*a

Urinary retention*

Dehydration*

Urinary tract infection*

DIC*

Decubitus*

Sepsis*

Arrhythmia*

Renal failure*

Liver dysfunction*

Deep venous thrombosis**

Pulmonary embolism*

Hypernatremia*

Medical complications not significantly
different between the two groups

Suicide-related injuries

Suicide-unrelated injuries

Gastrointestinal hemorrhage

Water intoxication

Seizures

Ileus

Suffocation

Phlegmon

Heart failure

Mortality Mortality*

DIC = disseminated intravascular coagulation.

* p < .01.

** p < .05.
a The definition of Caroff and Mann (1993) (15) was used, which requires 5 items, i.e., ne
tachycardia and diaphoresis, and exclusion of other causes.
b An odds ratio represents the odds that each medical complication occurred in catatonia g
group.
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The medical complications with no significant difference in
incidence between the two groups included injuries, gastrointesti-
nal hemorrhage, water intoxication, seizure, suffocation, ileus,
phlegmon, and heart failure. Although not statistically significant,
there was a slightly lower incidence of suicide-related injuries in
the catatonia group. Immobility in patients with catatonic stupor
might have kept them from committing suicide. Interestingly, de-
spite having a higher incidence of pneumonia, which often leads
to heart failure in some patients (21), the catatonia group showed
a relatively low incidence of heart failure. This result, together
with the higher incidence of dehydration as well as hypernatre-
mia and renal failure, which mostly result from dehydration
(22–24), clearly reflects the established close relationship be-
tween dehydration and catatonia. There were no medical com-
plications that occurred with significantly greater incidence in
the noncatatonia group.
nia Groups

atatonia
Group
140), %

Noncatatonia
Group

(n = 1579), %

Odds Ratiob

(95% Confidence
Interval)

Time Interval Between
Diagnosis of Catatonia
and the Occurrence,

M (SD), d

22.9 4.4 6.4 (3.9–10.3) 2.9(2.2)

21.4 4.5 5.8 (3.5–9.4) 4.0(3.8)

14.3 0.19 87.0 (25.3–462.8) 2.9(2.6)

12.9 0.89 16.4 (7.5–36.7) 3.9(6.9)

9.3 2.2 4.5 (2.1–9.0) 3.0(1.8)

7.1 2.0 3.7 (1.6–8.0) 6.2(4.7)

7.1 0.25 30.2 (8.5–133.4) 42.0(43.0)

5.7 1.1 5.6 (2.0–13.9) 32.2(17.8)

5.7 0.76 7.9 (2.7–21.4) 31.9(27.4)

5.7 0.44 13.5 (4.2–44.3) 1.6(1.4)

4.3 1.1 4.1 (1.3–11.2) 4.3(1.3)

4.3 1.0 4.4 (1.4–12.0) 6.3(10.6)

3.6 1.1 3.4 (1.0–9.8) 8.5(5.4)

2.9 0.32 9.2 (1.8–43.5) 10.0(4.5)

2.9 0.50 5.8 (1.3–21.9) 3.3(1.4)

5.0 8.4 0.58 (0.22–1.3)

3.6 3.7 0.97 (0.30–2.5)

3.6 1.5 2.5 (0.73–6.9)

2.9 1.9 1.5 (0.38–4.4)

2.1 0.76 2.9 (0.5–10.7)

1.4 0.89 1.6 (0.17–7.2)

1.4 0.57 2.5 (0.26–12.4)

1.4 0.57 2.5 (0.26–12.4)

0.7 1.3 0.56 (0.01–3.6)

7.1 1.6 4.8 (2.0–10.6) 70.2(66.8)

uroleptics treatment, hyperthermia, muscle rigidity, 5 of 10 typical sings such as

roup, compared to the odds of each medical complication occurring in noncatatonia
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Mortality during hospitalization was higher in the catatonia
group (7.1%) than the noncatatonia group (1.6%). Thus, 10 of
140 schizophrenia patients who exhibited catatonic stupor even-
tually died in our psychiatric unit despite intensive intervention.
The cause of death for catatonia patients was pneumonia for three
patients, tachyarrhythmia for two, DIC for one, septic shock for
one, pulmonary embolism for one, respiratory failure for one,
and an unknown cause for one. The unusually high mortality rates
for both the catatonia and noncatatonia groups might reflect the
policy of our psychiatric unit to admit schizophrenia patients with
severe medical complications and treat them in this psychiatric
unit with the help of specialists in each medical field.
Multiple Linear Regression Analysis
The multiple linear regression analysis indicated that the pre-
sence of catatonic stupor positively correlated with each medical
complication for which the difference between the two groups
was significantly significant after controlling for other variables
(all p < .01, except for deep venous thrombosis, p = .012). Regard-
ing other variables, older age positively correlated with pneu-
monia, dehydration, urinary tract infection, sepsis, decubitus,
renal failure, deep venous thrombosis, hypernatremia, and mortal-
ity (all p < .01, except for renal failure, p < .05). Poor score on
global assessment of functioning positively correlated with rhab-
domyolysis, pneumonia, dehydration, urinary tract infection, sep-
sis, liver dysfunction, deep venous thrombosis, and hypernatremia
(p < .01 for rhabdomyolysis, pneumonia, sepsis, and liver dys-
function, p < .05 for dehydration, urinary tract infection, deep venous
thrombosis, and hypernatremia). Male sex positively correlated with
rhabdomyolysis, pneumonia, and DIC (p < .01 for rhabdomyol-
ysis, p < .05 for pneumonia and DIC). Length of hospital stay
positively correlated with decubitus, sepsis, DIC, and mortality
(p < .01 for sepsis, p < .05 for decubitus, DIC, and mortality).
The presence of chronic diseases negatively correlated with deep
venous thrombosis (p < .05). Use of typical antipsychotics cor-
related positively with sepsis (p < .05). In summary, catatonic
stupor significantly affected the incidence of many medical com-
plications much more so than any other variable, such as the dose
of antipsychotics or the presence of chronic diseases. All results
for these multiple linear regression models for each medical
complication produced a p value of less than.01.

The close relationship between poor functioning and several
medical complicationsmight partly reflect a decline in function be-
cause of medical complications on admission, but not psychosocial
functioning. The negative correlation between chronic diseases and
deep venous thrombosis is difficult to explain. However, this might
have resulted from continuous antithrombotic treatment among
some patients with chronic diseases, which presumably preven-
ted them from developing deep venous thrombosis. A higher inci-
dence of pneumonia in males is compatible with recent studies on
the sex disparity of community-acquired pneumonia (25,26), and
a higher incidence of pneumonia might have led to development
of DIC more frequently in males than females. A higher incidence
of rhabdomyolysis in males might reflect the higher excitement or
derangement with heavy physical exertion that might occur more
often inmale patients than female patients given that recent studies
indicate that exercise or exertion causes rhabdomyolysis (27).
Medical complications that correlated only with catatonia included
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malignant syndrome, urinary retention, arrhythmia, and pulmo-
nary embolism, suggesting that these medical complications have
especially a close relationship with catatonia.
DISCUSSION

Background of Medical Complications
Associated With Catatonia
To our knowledge, this is the first comprehensive study of medi-
cal complications for catatonia. Our study extends the previous lit-
erature that supports a close relationship between catatonia and
certain medical complications (7–13). To prevent these specific
complications, it might be useful to consider what causes them.

We consider three background factors, i.e., hyperactivity of
the sympathetic nervous system, dehydration, and immobility, that
are closely related to the medical complications found in catatonic
stupor. Dehydration and immobility have already indicated as con-
ditions related to catatonia in a previous report on complications of
catatonia (13). Hyperactivity of the sympathetic nervous system
is one of the main characteristics of catatonia, e.g., hypertension,
tachycardia, rapid respiratory rate, and diaphoresis (14,15). Con-
sistent with this view, our study indicated that some medical com-
plications closely related to the sympathetic nervous system, i.e.,
arrhythmia (28,29) and urinary retention (30,31), were found fre-
quently in patients with catatonia. In particular, the incidence of
each condition was only correlated with catatonia, but not other
variables. Hyperactivity of the sympathetic nervous system was
originally considered the hallmark of neuroleptic malignant syn-
drome. Delay et al. (32) defined neuroleptic malignant syndrome
as the most severe form of autonomic symptoms, such as hyper-
thermia and diaphoresis, rather than the typical neurological
symptom of rigidity. According to Dong et al. (33), the sympa-
thetic nervous system affects blood coagulation, which facilitates
the development of deep venous thrombosis, which we also found
was associated with catatonia. Considering these views, the higher
incidence of arrhythmia, urinary retention, deep venous thrombo-
sis and its related pulmonary embolism, and neuroleptic malignant
syndrome in catatonia patients may be partially attributed to
hyperactivity of the sympathetic nervous system.

Second, dehydration has been associated with catatonia (13,14);
our study also found this association. There are several potential
factors that cause dehydration in catatonia, including diaphoresis,
catatonic excitement, and extreme hypoactivity, which is often
severe enough to prevent eating or drinking. Catatonic stupor
usually involves the opposite symptom of catatonic excitement
with extreme movements or exertion, which can lead to dehy-
dration. Importantly, dehydration underlies many medical com-
plications that were found to be associated with catatonia, i.e.,
renal failure (23,24), neuroleptic malignant syndrome (34), rhab-
domyolysis (35–38), urinary tract infections (39), and deep venous
thrombosis (40).

Finally, immobility and its related conditions resulting from
catatonic stupor, i.e., bedridden status and catheter care for urination,
are associated with many medical complications found in catatonia
(13). Bedridden status increases the risk for pneumonia (41,42),
decubitus (43), and deep venous thrombosis (44). Catheter-
associated urinary tract infection is the most common nosoco-
mial infection worldwide (45).
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Catatonic Stupor and Its Medical Complications
Sepsis and DIC are considered to be caused by infections, i.e.,
pneumonia and urinary tract infections. However, DIC might
also be attributed to catatonia itself, although the causes of DIC
are often multifactorial. Several articles have reported that DIC oc-
curs in neuroleptic neuroleptic malignant syndrome (46–48), most
cases of which overlap with malignant catatonia. Because DIC
occurs in the course of a variety of severe diseases, e.g., sepsis,
trauma, malignancy, obstetric complications, or heat stroke and
hyperthermia (49), malignant catatonia might be included among
the severe diseases that cause DIC. The observed higher incidence
of liver dysfunction in catatonia is difficult to explain; it may
be partly due to an adverse effect of medications that were used
to treat medical complications associated with catatonia, e.g.,
antibiotics for infections.

In summary, these three background factors, i.e., hyperactivity
of the sympathetic nervous system, dehydration, and immobility,
can lead to a number of medical complications associated with
catatonia, resulting, in the worst case, in death. In particular, deep
venous thrombosis was related to all three factors, suggesting that
catatonia poses a potentially high risk for pulmonary embolism
and that implementation of preventive measures for deep venous
thrombosis, in particular, is imperative (11).

How to Prevent These Medical Complications
To prevent these medical complications, improvement in these
three background factors is highly recommended. Infusion therapy
is often required to improve dehydration, although physical restric-
tion for infusion therapy should beminimized because it poses fur-
ther risk for immobility. Administration of benzodiazepines and
electroconvulsive therapy can lower hyperactivity of the sympa-
thetic nervous system and immobility because of catatonic stupor.
Physical rehabilitation is also recommended to avoid becoming
bedridden. Thus, in catatonia, meticulous care for both mental
and medical conditions should be taken to reduce the risk of ad-
verse medical consequences.

Limitations
Our study has several limitations that should be considered when
interpreting the results. There are some selection biases in our pres-
ent study. First, although we investigated and ruled out all potential
medical conditions that might have caused catatonia, the possibil-
ity remains that catatonia in schizophrenia patients might have
been exacerbated by what we thought were subsequent medical
complications. To be precise, it might be difficult to distinguish
medical complications that arose as a consequence of catatonic
stupor from pre-existing medical conditions whose manifestations
after catatonia might only represent the clinical evolution of an un-
derlying condition. In this context, our study may have only found
a close relationship between catatonic stupor and certain medical
complications and did not establish that they were caused directly
by catatonic stupor. However, as our case control study revealed,
many medical complications occurred more frequently in the cat-
atonia group than in the noncatatonia group, suggesting that these
medical complications could be attributed to catatonic stupor—or
at least that catatonic stupor exacerbated pre-existing medical
conditions. In addition, regarding the subsequent medical com-
plications that are described in Table 2, the incidence of catato-
nia caused by these medical complications was rarely reported,
Psychosomatic Medicine, V 80 • 370-376 375
suggesting that most cases of catatonic stupor onset were inde-
pendent of the medical diseases. Second, catatonia patients were
limited to those with catatonic stupor, so some patients without
stupor were excluded. However, signs of stupor are easy to iden-
tify even in a retrospective study, and it is sometimes rather dif-
ficult to differentiate catatonic excitement from excitement in
general. According to Fink and Taylor (2003) (14), as many as
75% of schizophrenia patients with catatonia might present with
catatonic stupor, although this estimate has not been proven. If
we follow this assumption, one quarter of catatonia patients
might have been left out of our present study. However, presum-
ably, many medical conditions might be caused by immobility
and the inability to eat or drink because of catatonic stupor rather
than to the other symptoms associated with catatonia. Thus, most
patients with medical complications in our study may have been
included in the catatonia group, although those patients with in-
juries might have been left out, which might be closely related
with catatonic excitement. Third, this study focused on patients
with schizophrenia and those with other psychiatric and medical
diseases were not included. Fourth, the generalizability of our re-
sults is limited because our study population was derived from a
single hospital. Finally, because this study includes a retrospec-
tive analysis of hospital date, prospective studies are needed to
confirm the findings.

CONCLUSIONS
Our study found that catatonic stupor in schizophrenia patients
substantially raises the risk of certain medical complications as
well as mortality. Hyperactivity of the sympathetic nervous sys-
tem, dehydration, and immobility, which are frequently involved
in catatonia, might contribute to these specific medical complica-
tions. In catatonia, meticulous care for both mental and medical
conditions should be taken to reduce the risk of adverse medical
consequences.
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