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Objective:  This  study  aimed  to  clarify  the  frequency  of perioperative  psychiatric  symptom  worsening
among  patients  with  psychiatric  disorders  and  investigate  factors  predictive  of  symptom  aggravation.
Method:  This  study  adopted  a  retrospective  cohort  study  design.  The  sample  consisted  of periopera-
tive  inpatients  who  were  diagnosed  with  psychiatric  disorders  on admission  and  received  psychiatric
intervention  between  January  1, 2015  and  November  31, 2017.
Results:  Of  176  inpatients  who  met  our  inclusion  criteria,  15  (8.5%)  exhibited  symptom  worsening.  Factors
associated  with  symptom  worsening  included  changes  in surface  morphology  during  surgery  (p  < 0.01;
odds  ratio  (OR) =  10.58;  95% confidence  interval  (CI), 3.40–32.87),  otolaryngological  surgery  (p  =  0.01;
OR  =  6.95;  95%  CI,  1.81–26.75),  stay  in  the intensive  care  unit (p  <  0.01;  OR =  5.65;  95%  CI,  1.79–17.81),  and
surgery  duration  longer  than  180 min  (p =  0.03;  OR = 3.40;  95% CI, 1.04–11.13).

Conclusion:  This  was  the first  retrospective  analysis  to focus  on the  perioperative  worsening  of  psychiatric
symptoms.  As only  few  inpatients  exhibited  symptom  aggravation,  general  hospitals  without  psychiatric
beds  can  receive  perioperative  patients  with  psychiatric  comorbidity.  However,  caution  should  be  exer-
cised  to address  the  potential  worsening  of  symptoms  in  cases  of surface-morphology  changing  surgery,

,  long
Publis
otolaryngological  surgery
©  2019  The  Author(s).  

. Introduction

The total spending on healthcare by country in the Organisa-
ion for Economic Co-operation and Development has increased
n recent decades. Demographic changes, advancements in medi-
al care technology, and growing expectations from patients will
ncrease the economic burden of healthcare in these countries [1].
hus, the optimization of medical expenses and the allocation of
edical resources have become increasingly urgent concerns.

Efficient healthcare spending must, therefore, address the
engthening of hospital stay and exacerbation of medical expenses
aused by psychiatric comorbidity [2,3]; perioperative worsening
f psychiatric symptoms can especially elevate the risks of pro-

onged hospitalization, increased medical expenses, and threats

o patient safety [4]. Psychiatric intervention is recommended to
revent or ameliorate these problems [5]. In Japan, there are 9.4
sychiatrists per 100,000 people, a large ratio relative to those

Abbreviations: KPUM, Kyoto Prefectural University of Medicine.
∗ Corresoponding author.

E-mail addresses: thlbhym@koto.kpu-m.ac.jp (Y. Matsumoto),
ingren@koto.kpu-m.ac.jp (N. Ayani), jnaru@koto.kpu-m.ac.jp (J. Narumoto).
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-duration  operations,  and  when  ICU  stay  is  required.
hed  by Elsevier  Inc.  This  is an  open  access  article  under  the  CC  BY-NC-ND

license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

of other regions, e.g., Africa, 0.04; Americas, 2.00; East Mediter-
ranean, 0.95; Europe, 9.80; South-East Asia, 0.20; West Pacific,
0.32; worldwide, 1.20 [6]. However, despite the comparative preva-
lence of psychiatrists in Japan, the number of psychiatrists working
in general hospitals with beds for psychiatric inpatients is only
approximately 2000 (≈ 15% of psychiatrists in Japan) [7], indicating
that most hospitals lack the capacity to cope with the aforemen-
tioned intensification of the psychiatric healthcare burden. Further
aggravating the situation, the number of psychiatric patients in
Japan has continuously increased over the past 2 decades: from 2.04
million in 1999 to 3.94 million in 2014, 1.51 million (40%) of whom
were older than 65 years [8]. The disproportionate prevalence of
psychiatric illness among older adults is complicated by this pop-
ulation’s vulnerability to other diseases and is compounded by
the increased risk of developing cancer and cardiovascular disease
among patients with chronic depression or schizophrenia [9–14].
This ultimately signifies that hospitals without psychiatric beds or
psychiatrists hospitalize patients with psychiatric disorders in the
general ward.
Epidemiological data capable of predicting worsening of
psychiatric symptoms are required to properly allocate medical
resources; namely, the admission of high- and low-risk patients
to hospitals with and without psychiatric beds or psychiatrists.

e under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
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 Y. Matsumoto, N. Ayani and J. Narumoto

 few studies have reported that the frequency of abnormal or
isruptive behaviors of patients with psychiatric comorbidity was
igh [5,15]. However, these studies did not define what constitutes
abnormal behavior” or “disruptive behavior.” Moreover, these
ata do not necessarily denote that most patients with psychiatric
omorbidity require stay in the psychiatric ward or treatment
y psychiatrists during hospitalization because not all abnormal
r disruptive behaviors require psychiatric intervention. We
ypothesized that the frequency of requiring active psychiatric

ntervention would be lower than that reported by previous
tudies. This retrospective study investigated the prevalence of
erioperative aggravation of psychiatric symptoms requiring
sychiatric intervention and potential predictive factors that are
ssociated with symptom worsening. Overall, we believe that the
esults of this study will contribute toward improving the global

anagement of psychiatric care.

. Methods

.1. Data sources

Employing a retrospective cohort design, this study used clin-
cal records from the University Hospital of the Kyoto Prefectural
niversity of Medicine (KPUM). Situated in Kyoto, this hospital is
ne of the core institutes of the region; it has 1065 beds (28 psy-
hiatric beds), conducts approximately 8000 surgeries per year, and
mploys an average of 18 psychiatrists, nine of whom were engaged
n consultations and the others engaged in seeing outpatients and
npatients in the psychiatric ward from 2015 to 2017. The num-
er of psychiatrists in the hospital was similar to those of other
niversity hospitals in Japan (average in 2007, 15.7). [7] This study
as approved by the Ethics Committee of the KPUM and performed

ccording to the tenets of the Declaration of Helsinki [16].

.2. Participants

The sample consisted of perioperative inpatients with psychi-
tric comorbidity that received psychiatric intervention between
anuary 1, 2015 and November 31, 2017. We  included inpatients

ho were diagnosed with psychiatric comorbidity by their primary
hysician before admission to surgical inpatient units. We  excluded
hose with comorbid insomnia or dementia; the diagnostic crite-
ia of insomnia without any other mental disorder are ambiguous,
nd the suspected number of patients with undiagnosed dementia
omplicated accurately incorporating this population into sub-
equent analyses. In addition, we excluded patients who  were
dmitted to the hospital because of a suicide attempt or worsen-
ng of psychiatric symptoms, as their mental states were already
nstable prior to hospitalization. The study participants thus con-
isted of the following: (1) liaison patients: patients who  were
eferred to consultation-liaison psychiatry and concerning whom
sychiatrists advised the physicians in charge of surgery on the
anagement of the patients’ psychiatric comorbidity; the risk of

sychiatric symptom worsening was considered low. (2) General
o-managed patients: patients that were co-managed by psychia-
rists and the physicians in charge of surgery in the general ward;
he risk of psychiatric symptom worsening was considered mod-
rate. (3) Psychiatric inpatients: patients who were hospitalized in

he psychiatric ward; the risk of psychiatric symptom worsening
as considered high (Fig. 1).

We used the International Statistical Classification of Diseases,
0th revision (ICD-10) to classify psychiatric diseases.
prehensive Psychiatry 95 (2019) 152138

2.3. Definition of independent variables

We  extracted the following items from patient data as vari-
ables: patient sex, whether or not the patients were ≥ 65 years
old, department of surgery, presence of malignant disease, Charlson
comorbidity index [17], primary psychiatric diagnosis, admission
ward (general or psychiatric), type of admission (voluntary or invol-
untary), and stay in the intensive care unit (ICU). In addition, as
some studies have reported that changes in surface morphology
during surgery affect psychological reactions [18–20], we  included
such changes as a variable, defined as tracheotomy, amputa-
tion, mastectomy without reconstruction, gastrostomy, colostomy,
nephrostomy, and ophthalmectomy. Surgical variables included
the form of anesthesia (general or local), the presence of delir-
ium, emergency or planned surgery, and surgery duration longer
than 180 min. Concerning this last variable, one study reported that
surgery duration longer than 180 min  increased the risk of physical
complications [21]; therefore, we selected 180 min  as the cut-off.

2.4. Definition of outcomes

The outcome of this study was the proportion of patients
who exhibited perioperative worsening of psychiatric symptoms,
defined as: (1) change in the type of admission, i.e., voluntary
to involuntary admission, and (2) change in prescription, i.e., an
increase in the dose of psychotropic prescription or provision
of a new prescription. We  excluded prescription changes that
were made in response to factors other than worsening of the
patient’s original psychiatric disease, i.e., prescriptions addressing
delirium, insomnia, or alcohol withdrawal syndrome, as well as
changes made to prescribed antipsychotics due to physical disease
(e.g., change from olanzapine to another antipsychotic because of
diabetic mellitus). Two  psychiatrists independently reviewed all
patient clinical records and met  to confirm the final definition of
symptom worsening. When the reviewers disagreed, they reached
consensus through discussion.

2.5. Statistical analyses

Continuous variables are presented as means with standard
deviations (SDs) or medians with interquartile ranges, and cat-
egorical variables as numbers and percentages. We  compared
categorical variables with the chi-squared (�2) test when the
expected value in each cell was greater than 5; otherwise, Fisher’s
exact test was used to assess the relationship between the worsen-
ing of symptoms and background factors. For all analyses, p < 0.05
(two-tailed) was considered statistically significant. We performed
all analyses using JMP  V.14 (SAS Institute, Cary, NC, USA).

3. Results

3.1. Demographic data

Of the 1991 patients who  received psychiatric intervention over
the course of three years, 176 inpatients met  our criteria (males, 75;
age range, 14–87 years; mean age, 52.7 years [SD 16.7]) (Fig. 2).
The patients with malignant disease were 37.5% (n = 66). Con-
cerning classification of the primary psychiatric diagnosis, 25.6%
(n = 45) patients had schizophrenia or schizotypal/delusional disor-
ders (F2), 25.6% (n = 45) had mood disorders (F3), 23.3% (n = 41) had
neurotic, stress-related, or somatoform disorders (F4); and 25.6%
(n = 45) had other psychiatric disorders. The proportion of patients
admitted to the psychiatry ward was  12.5% (n = 22). The proportions

of patients who stayed in the ICU and of changes in surface mor-
phology were 13.1% (n = 23) and 16.5% (n = 29), respectively. The
proportion of patients who  received emergency surgery was 6.8%
(n = 12). The median duration of surgery was  172.5 min  (quartile,
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Fig. 1. Types of admission.
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7.3–314.5); the proportion of patients with duration of surgery
hat exceeded 180 min  was 47.2% (n = 83) (Table 1).

.2. Proportion and predictors of symptom worsening

The proportion of patients with perioperative worsening of
sychiatric symptoms was 8.5% (n = 15). Several factors were sig-
ificantly associated with exacerbation of symptoms (Table 2), i.e.,
hange in surface morphology during surgery (p < 0.01), otolaryn-
ological surgery (p = 0.01), stay in the ICU (p < 0.01), and surgery
uration longer than 180 min  (p = 0.03).

.3. Classification of patients who experienced symptom
orsening
Four patients required changes in their type of admission
26.7%), and psychotropic prescriptions changed in 11 cases
73.3%). The admission type was changed in 4/5 of F2 cases (80%)
ut in none of the others (0/10) (p < 0.01)
tient selection.

4. Discussion

This study found that the proportion of patients who exhibited
perioperative psychiatric symptom worsening was 8.5% (n = 15);
surgical changes in surface morphology, ICU stay, and surgery
duration longer than 180 min  were associated with symptom wors-
ening. These predictors may  reflect the vulnerability of inpatients
to stress [22]. While surgical interventions for malignant dis-
eases and emergency surgeries were not significantly related to
perioperative exacerbation of psychiatric symptoms, the p values
of the associations (p = 0.06 and p = 0.07, respectively) indicated
distinct trends toward significance. The reason for otolaryngolog-
ical surgery being associated with symptom worsening may  be
that in our hospital, most otolaryngological surgeries have long
duration, are performed for the treatment of malignant disease,

they involve surface morphology change, and require stay in the
ICU.

We also found that the type of psychiatric disease did not pre-
dict worsening; however, change in the type of admission was only
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Table  1
Characteristics of patients.

Factors Number of patients
Total (n = 176)

Male, n (%) 75 (42.6)
Age � 65 years, n (%) 56 (31.8)
Department of Surgery, n (%)

Gastrointestinal
Breast

Cardiovascular
Obstetrics and Gynecology
Orthopedics
Otolaryngology

34 (19.3)
20 (11.4)
11 (6.3)
19 (10.8)
15 (8.5)
12 (6.8)

Malignant Disease, n (%) 66 (37.5)
Charlson Risk Index, n (%)

Low
Medium
High
Very High

75 (42.6)
78 (44.3)
14 (8.0)
9 (5.1)

Psychiatric diagnosis, n (%)
F2 45 (25.6)
F3  45 (25.6)
F4  41 (23.3)

Admission to the psychiatry ward, n (%) 22 (12.5)
Voluntary admission, n (%) 175 (99.4)
Stay  in the intensive care unit, n (%) 23 (13.1)
Changes in surface morphology, n (%) 29 (16.5)
General anesthesia, n (%) 164 (93.2)
Presence of delirium, n (%) 17 (9.7)
Emergency surgery, n (%) 12 (6.8)
Surgery duration > 180 minutes, n (%) 83 (47.2)

F2: schizophrenia or schizotypal/delusional disorders.
F3: mood disorders.
F4: neurotic, stress-related, or somatoform disorders.

Table 2
Factors of worsening perioperative psychiatric symptoms.

Number of
patients
(n = 176)

Number of
worsening
(n = 15)

Odds ratio 

Sex
Female 101 7 Reference
Male 75 8 1.60 

Age,  years
<65 120 9 Reference
�65 56 6 1.48 

Department of surgery
Gastrointestinal

Breast
Cardiovascular
Obstetrics and Gynecology
Orthopedics
Otolaryngology

34
20
11
19
15
12

4
3
1
0
0
4

1.59
2.12
1.08
0
0
6.95

Malignant Disease 66 9 2.74 

Charlson Risk Index
� Medium 153 12 Reference
�  High 23 3 

Psychiatric diagnosis
F2 45 5 1.51 

F3  45 4 1.06 

F4  41 4 1.22 

Admission Ward
General 154 13 Reference
Psychiatric 22 2 0.92 

Stay  in the intensive care unit 23 6 5.65 

Changes in surface
morphology

29 9 10.58 

Presence of delirium 17 2 1.50 

Emergency surgery 12 3 4.22 

Surgery duration
� 180 min  93 4 Reference
>  180 min  83 11 3.40 
prehensive Psychiatry 95 (2019) 152138

required for patients with schizophrenia, schizotypal, and delu-
sional disorders.

4.1. Comparison with findings of previous studies

A few prior studies have reported on the perioperative manage-
ment of patients with psychiatric comorbidity [23]; one revealed
the frequency of abnormal behaviors in patients with schizophrenia
at 52.4% [15], while another reported the frequency of disruptive
behavior among patients with schizophrenia at 29% [5]. The proba-
ble inclusion of cases of delirium in these studies likely accounts
for these frequencies being higher than those reported herein.
Moreover, we did not consider cases of abnormal behavior that
were controlled without any changes in the type of prescription or
admission as constituting worsening of symptoms. As such changes
could be managed by general physicians they were excluded from
the present study; we sought to characterize the epidemiology of
patients who required active psychiatric intervention. Notably, in
our study abnormal behaviors were seen in 47.6% (n = 20) and dis-
ruptive behaviors (including temporary shouting) in 28.6% (n = 12)
of F2 patients. These results were similar to those of previous stud-
ies. However, most of these patients did not require prescription or
admission ward change.

4.2. Clinical implications

The frequency of perioperative worsening of psychiatric symp-
toms was not high (8.5% n = 15); 73.3% of these cases could be
controlled by adjustments to prescription. Thus, most periopera-

tive inpatients with psychiatric comorbidity could receive surgery
at hospitals without psychiatric wards.

Moreover, psychiatric diseases were not predictive of symp-
tom worsening. When psychiatrists assess the risk of worsening

95% confidence interval P†

0.55–4.64 0.38

0.50–4.38 0.48
0.47–5.33
0.54–8.26
0.13–9.05
0
0
1.81–26.75

0.49
0.38
1.00
0.38
0.37
0.01

0.93–8.08 0.06

0.46–6.79 0.42

0.49–4.69 0.47
0.32–3.53 0.92

0.36–4.05 0.75

0.19–4.39 1.00
1.79–17.81 <0.01
3.40–32.87 <0.01

0.31–7.28 0.61
1.01–17.69 0.07

1.04–-11.13 0.03
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ymptoms, they usually consider the patients’ current psychiatric
ymptoms. However, our results indicate that psychiatrists should
nstead consider the manner of surgery, i.e., changes in surface mor-
hology, ICU stay, and the length of surgery. As such information
an be accessed prior to admission, it may  help inform to which
ospital the patient is admitted.

Although patients in psychiatric wards were originally consid-
red to be at a higher risk of experiencing symptom worsening
ompared to patients in the general ward, we found that the fre-
uency of psychiatric symptom worsening was  similar between
atients in both wards. While the reason for this finding is unclear,
he availability of psychotherapy and social coordination in the
sychiatric ward may  have decreased the risk of worsening or the

nitial risk of worsening for some patients may  have been overes-
imated. The latter hypothesis supports the need of predictors.

.3. Study limitations and strengths

This study was subject to two limitations. First, we  conducted
his study at a single university hospital, had a small sample size,
nd did not perform a multivariate analysis. Therefore, our results
ay  not be generalizable to other hospitals. However, considering

he average sample size of studies on the perioperative worsening
f psychiatric symptoms [23], this study population was relatively

arge. Moreover, no other study used a clear study methodology
hen evaluating the worsening of psychiatric symptoms. We  con-

ider that the data obtained in this study are the most robust among
hose currently available, considering the relatively large sample
ize and the clear study methodology. Second, we were unable to
nclude inpatients who had not received psychiatric intervention;
or example, when a general physician considered the mental state
f a patient to have remained stable and did not consult a psychia-
rist. Therefore, our results may  have overestimated the frequency
f psychiatric symptom worsening.

. Conclusion

This was the first retrospective analysis to principally focus on
he perioperative worsening of psychiatric symptoms. Instances of
orsening that required psychiatric treatment were infrequent;

ndeed, general hospitals without psychiatric beds can receive
erioperative patients with psychiatric comorbidity. However, cau-
ion should be exercised to address the potential worsening of
ymptoms in cases of surface-morphology changing surgery, oto-
aryngological surgery, long-duration operations, and when ICU
tay is required.
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