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Objective This study aimed to evaluate the consistency or stability of mental disorders diagnosed in the psychiatry ward setting, inves-
tigate factors associated with consistency, and observe the disease distribution over the decade.

Methods A total of 20,359 psychiatric inpatients were included in this retrospective study from June 2011 to December 2020. Diagno-
ses from the first admission to discharge were evaluated to determine the diagnostic consistency during hospitalization. Readmissions
were selected as the subgroup, whose first and last discharge diagnoses were compared to analyze the relatively long-term diagnostic sta-
bility. Demographic and clinical characteristics were collected to identify predictors of diagnostic discrepancy.

Results From 2011-2020, the hospitalization rate decreased from 42.7% to 20.7% for schizophrenia and grew from 13.3% to 23.8% for
depression. Diagnoses were retained by 92.6% of patients at their first discharge diagnosis, ranging from 100% for disorders of psycho-
logical development to 16.3% for unspecified mental disorders. About 33.9% of diagnostic conversions were to bipolar disorder in pa-
tients having inconsistent diagnoses. However, among rehospitalizations, the diagnostic stability notably dropped to 71.3%. For rehospi-
talizations, mood disorders and schizophrenia spectrum disorders were relatively stable diagnoses categories, with 72.6% to 76.7% of
patients receiving the same diagnosis, although results of specified diagnoses within these categories ranged from 5.9% to 91.0%. Except
for mood disorders and schizophrenia spectrum disorders, the diagnoses of all other categories were below 70%. Long lengths of hospital-

ization and old age were associated with short-term diagnosis alterations.

Conclusion Longitudinal follow-up and integration of multiple aspects of information are essential for accurate diagnosis.
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INTRODUCTION

Diagnosis stability is critical in disease research and clinical
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practice. Currently, due to the lack of objective and effective
biomarkers,' the final diagnosis of mental disorders can only
be made by integrating multiple sources of information from
the perspective of symptomatology under the nosology guid-
ance of mainstream diagnostic criteria or manuals, like the
ICD (the International Classification of Diseases Version) or
DSM (The Diagnostic and Statistical Manual of Mental Dis-
order). In this situation, the accuracy of diagnosis highly de-
pends on the effectiveness of the diagnostic criteria and the
clinical level of physicians.

Maintaining high stability in clinical diagnosis is a challenge.
In the fact, most psychiatric symptoms are not specific to one
particular disorder and one symptom may exist in a variety of
diseases given the complexity of the mental disorder,” which
may increase the degree of clinical diagnosis uncertainty. When
comorbid with other diseases, such as substance use** and or-
ganic disease,” the stability of diagnosis will be affected. The
length of the duration also means a lot to it. The notion of dif-
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ferentiation in functional psychosis was proposed in previous
studies,*” which revealed that clinical manifestations may be-
come clearer as time passed.

Consistent diagnosis, as a cornerstone, promotes the prog-
ress of the diseases research field. Accurate disease classifica-
tion contributes to revealing the genetic and pathophysiologi-
cal mechanisms of the disease,*” and diagnosis misclassification
affected the genetic pattern of psychiatric research.® Mean-
while, the discovery of biological dysfunction plays positive
feedback on diagnostic stability, which would improve early
diagnosis and provide personalized effective treatment.” For
patients, inconsistent diagnosis can give rise to delays in treat-
ment, unnecessary tests, increased care costs, poor progno-
sis, and negative hospital impacts.'"!

The admission diagnosis is a hypothesis, based on the pa-
tient’s problems and the physician’s experience, which will be
tested by the clinician during hospitalization. Usually, com-
plete information collected (like psychological, relevant physi-
cal examinations, neurological, psychopharmacological eval-
uations, observations and responses in the milieu, and more
clinical interviews with the patient and his parents) after ad-
mission will often help the clinician to confirm their hypoth-
esis.”” Therefore, during hospitalization, additional evidence
gathered about the patient’s mental symptoms, physical con-
dition, and other social factors can change the diagnosis. How-
ever, to our knowledge, few studies have focused on diagnos-
tic stability during short-term hospitalization, even though an
accurate and stable diagnosis was essential to patients’ prog-
nosis and disease research field.

Hence, considering the implications of diagnostic incon-
sistencies to clinical practice and the development of disci-
plinary research, we conducted a retrospective study of psy-
chiatric inpatients based on the International Classification of
Diseases Version 10 (ICD-10) code from 2011 to 2020. The
purpose of this study was to evaluate: 1) the diagnostic distri-
bution of first admissions in the past decade; 2) the diagnos-
tic consistency between first admission and discharge, the
readmission diagnostic stability; and 3) potential predictors
of discrepant diagnosis in short hospitalization.

METHODS

Data source

This study was executed at the Second Xiangya Hospital of
Central South University, China. Established in 1958, the Sec-
ond Xiangya hospital was one of the largest general hospitals
in China, which has the top psychiatry department in China,
and there are a large number of difficult cases from all over
the country per year. In addition, as a large comprehensive
grade-A hospital, it can provide authoritative and standard
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diagnoses and treatments.

Design and sample selection

All patient data were collected from non-emergency ad-
mission between June 2011 and December 2020, which re-
corded patient admission and discharge dates, diagnoses, and
procedures. Each patient had an exclusive admission number
that did not change by the number of hospitalizations. We ex-
cluded patients without diagnostic information, and further
excluded patients who were hospitalized for less than two
days, because psychiatrists may not have enough time and
adequate evidence to make reliable diagnoses. In the end, a
total of 20,359 patients were included in our study. Of 20,359
patients, 3,762 (18.5%) were hospitalized more than once, with
an average interval of 1.7 years between their first and last
admission.

All admission and discharge diagnoses were finished by
two or three psychiatrists with specialty training in psychia-
try using the ICD-10." It was generally considered that dis-
charge diagnosis is more definitive and reliable than admis-
sion diagnosis, so only discharge diagnosis will be used to
observe the distribution of mental disorders in this study.

The present study received approval by the Human Research
and Ethics Committee of Second Xiangya Hospital, Central
South University, China (2022033, jsjbtzdx). The board waived
off the requirement for patient informed consent in this ret-
rospective study because of the anonymous nature of the data.
All methods were performed following the relevant guide-
lines and regulations.

Diagnosis discrepancy assessment

After analyzing the demographic characteristics of patients,
the distribution and discrepancy of diagnosis were measured.
The consistency of short-term diagnosis was assessed by ana-
lyzing the first admission and discharge diagnoses of 20,359
patients. In addition, rehospitalizations were selected as a sub-
group, and their first and last discharge diagnoses were com-
pared to determine the relatively long-term diagnostic stability.

In the present study, the consistency of diagnoses was com-
pared according to the first two-digit of the mental illness
ICD-10 code (Fxx.). Due to fewer samples and the scattered
distribution of some diagnoses categories, these diseases were
grouped into a broad category, e.g., F8x (Disorder of psycho-
logical development). For the case of more than one admis-
sion diagnosis, only the principal diagnoses of admission and
discharge were compared to study the consistency. The prin-
cipal diagnosis was often defined as a “lifetime” diagnosis. For
example, if a patient was admitted with a diagnosis of bipolar
affective disorder (BD) and nonorganic insomnia, but dis-
charged with the diagnosis of BD, we would compare the main



diagnoses “BD” and still consider the diagnoses to be consis-
tent. For readmission patients, their discharge diagnosis was
compared using the same criteria mentioned above. Besides,
the frequencies of discrepant diagnoses were tabulated.

Statistical analysis

Data management and analysis were performed in IBM
SPSS 25.0 (IBM Corp., Armonk, NY, USA). The results of
continuous and categorical variables were presented as meanz+
standard deviations and percentages, respectively. T-test was
used for two normal independent samples and the rank-sum
test was used for non-normal samples to compare age, length
of stay (LOS), etc. between the diagnostic consistency and
inconsistency groups. The chi-square test was conducted for
categorical variables. After that, a binary logistics regression
analysis prediction model was used to identify predictors of
diagnostic discrepancy. Age, gender, marital status, occupa-
tion, LOS, and comorbidities of physical diseases were used
as predictors of the model. All p values were bilateral, and
P<0.05 was considered statistically significant.

RESULTS

Characteristics of the sample

The demographic characteristics of the sample were pre-
sented in Table 1. The mean age was 25.1 (standard deviation
[SD] 9.2) years old and 55.5% were female at their first admis-
sion. The mean LOS was 18.9 (SD 10.9) days. The most pre-
vailing comorbidities in this study were cardiovascular sys-
tem and glucose metabolism diseases, of which hypertension
was the most common.

Diagnostic distribution and hospitalization
rate changes

Among 20,359 subjects, 36.3% of the patients had schizo-
phrenia (SCZ) spectrum diagnosis, including 85.9% for SCZ,
7.5% for the acute and brief psychotic disorder (ATPD), 3.8%
for unspecified nonorganic psychosis, 1.6% for persistent de-
lusion disorder, and 1.3% for schizoaffective disorder (SAD).
The 19.7% of the patients were diagnosed with BD, 19.2%
with depression, and 15.8% with neurotic-stress-related and
somatoform disorders (NSRD), as well as other mental dis-
order percentages were shown in Figure 1.

According to Figure 2, despite the rising number of admis-
sion patients with schizophrenia since 2011 (except in 2020,
the ward was closed due to the coronavirus outbreak), the
percentage of annual psychiatric inpatients with SCZ con-
stantly dropped from 42.7% to 20.7% from 2011 to 2020. In
contrast, hospitalization rates for depression grew from 13.3%
to 23.8%, BD increased slowly from 16% to 21.6%, and NSRD

F Liu et al.

Table 1. Demographic characteristics of patients

Value
Variable (N=20,359)
Gender
Male 9,058 (44.5)
Female 11,301 (55.5)
Hospital length of stay (days) 18.9+10.9
Age (yr) 25.149.2
Marital status
Single 10,565 (51.9)
Married 8,441 (41.5)
Divorced 744 (3.7)
Window 269 (1.3)
Other 340 (1.7)
Current working status
Student 4,013 (19.7)
Homemaker 56 (0.3)
Unemployed 9,184 (45.1)
Retired 1,037 (5.1)
Employed 5,758 (0.3)
Other workers 1,060 (5.2)
Missing data 310(1.5)
Comorbid disease (N=4,384)
Thyroid dysfunction 361 (8.2)
Hyperthyroidism 178 (4.1)
Respiratory system 217 (4.9)
Cerebrovascular and nervous system 408 (9.3)
Cardiovascular system and glucose metabolism 1,728 (39.4)
Hypertension 1,356 (78.5)
Coronary heart disease (CHD) 289 (16.7)
Diabetes 653 (37.8)
Hyperlipidemia 448 (25.9)

Values are presented as meantstandard deviation or number (%).

raised from 13% to 17.8% (Figure 2B).

In Figure 3, the average hospital age of patients changed
slightly from 2011 to 2020, but hospitalization rates significant-
ly changed for different age groups (Figure 3B). Hospitaliza-
tion rates among adolescents increased from 16.4% in 2011 to
36.4% in 2019, while hospitalization proportions among 18-
29 year-olds decreased from 57.2% to 36.6%, and hospitaliza-
tion proportions among 30-60 year-olds showed a small in-
crease. Meanwhile, the average LOS decreased from 22 days in
2011 to 17 days in 2020.

Diagnosis stability
In short term, of 20,359 admissions, 92.6% of patients were
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diagnosed consistently between first admission and discharge.
Table 2 gives a brief overview. Disorders of psychological de-
velopment (such as child autism and Asperger’s syndrome),
substance use, and NSRD had the highest consistency, at
100%, 97.4%, and 96.5%, respectively. “Unspecified mental
disorders” (F99) diagnosis was unstable during admission,
with the lowest consistency of 16.3%. Most diagnoses are am-
biguous until a disease was identified. The consistency of the
three most prevailing psychosis was 94.4% for SCZ, 96.4%
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Figure 1. Cumulative percentage of different mental disorders from
2011 to 2020. FOX, organic mental disorders; F1X, mental and be-
havioral disorders due to psychoactive substance use; F20, schizo-
phrenia; F22, persistent delusional disorders; F23, acute and brief
psychotic disorder; F25, schizoaffective disorders; F29, unspecified
nonorganic psychosis; F31, bipolar disorder; F32, depression; F33,
recurrent depressive disorder; F3X, another mood (affective) disor-
der; F4X, neurotic, stress-related and somatoform disorders; F5X,
behavioral syndromes associated with physiological disturbances
and physical factors; F6X, disorders of adult personality and behav-
ior; F7X, mental retardation; F8X, disorders of psychological devel-
opment; F9X, behavioral and emotional disorders with onset usu-
ally occur in childhood and adolescence; F99, unspecified mental
disorder; ICD-10, the International Classification of Diseases Ver-
sion-10.

for BD, and 94.1% for depression.

In long term, among 3,762 readmission patients, 71.3% of
patients received the same diagnosis at their first and last dis-
charge diagnosis. The rate of diagnostic consistency varied
widely among readmissions which ranged from 91.0% for bi-
polar disorder to 9.5% for unspecified mental disorders. The
diagnosis consistency of SCZ and depression was 86.8% and
55.9%, respectively. However, except for mood disorder and
SCZ spectrum categories had the highest consistency at 76.7%
and 72.6%, respectively, the diagnoses of all other categories
were below 70%.

The diagnostic consistency of all psychiatric categories in
rehospitalizations was significantly lower than the consisten-
cy of diagnosis in first-admission inpatients.

Diagnostic shifts

The relatively short-term and long-term discrepancies be-
tween initial and final diagnoses across multiple diagnosis
categories were detailed (Supplementary Tables 1 and 2 in the
online-only Data Supplement).

Of 20,359 subjects of first admissions in short-term hospi-
talization, 1,490 (7.4%) patients presented substantial diag-
nostic conversion. Among all inconsistent diagnoses, the main
admission diagnoses were SCZ at 23.9%, unspecified mental
disorders at 17.2%, and depression at 15.7% (Supplementary
Table 1 in the online-only Data Supplement).

Diagnoses shifted to BD were most frequent, accounting for
33.9% of patients having diagnostic switches. The proportion
of the patients whose diagnoses were converted to BD was
33.1% (168) from depression, 29.5% (150) from SCZ, 9.3%
(47) from unspecified mental disorders, and 28.1% (142) from
other mental disorders.

Besides, frequent diagnostic conversion to SCZ was mainly
from ATPD at 33.6% and BD at 21.2%. Notably, there were
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Figure 2. The number (A) and the annual percentage (B) of hospitalization for different mental disorders from 2011 to 2020. FOX, organic
mental disorders; F1X, mental and behavioral disorders due to psychoactive substance use; F20, schizophrenia; F25, schizoaffective disor-
ders; F2X, other schizophrenia spectrum disorders; F31, bipolar disorder; F32, depression; F3X, other mood affective disorders; F4X, neu-
rotic, stress-related and somatoform disorders; F5X, behavioral syndromes associated with physiological disturbances and physical fac-
tors; F6X, disorders of adult personality and behavior; F7X, mental retardation; F8X, disorders of psychological development; F9X, behavioral
and emotional disorders with onset usually occur in childhood and adolescence; F99, unspecified mental disorder.
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Figure 3. Mean length of stay and age (A) and different age groups (B) changes in hospitalizations patients from 2011 to 2020.

40 of 257 patients diagnosed with unspecified mental disor-
ders shifted into SCZ. Conversely, no patients were initially
diagnosed with SCZ shifting into unspecified mental disor-
der. The majority of patients admitted with unspecified psy-
chosis diagnosis mainly turned to SCZ spectrum (34.6%),
mood disorder (30%), and organic disorder (19%), followed
by NSRD (8.2%).

In the subgroup, 28.7% (1,078 of the 3,762) rehospitaliza-
tions occurred during diagnosis conversion. In patients with
discrepant diagnoses, the most common initial diagnosis was
depression at 34.2%, followed by SCZ at 13.8% (Supplemen-
tary Table 2 in the online-only Data Supplement).

Similar to the characteristic of diagnostic discrepancy of
first admission patients, diagnoses shifted to BD were most
frequently (40.2%), followed by SCZ (21.6%). Diagnostic con-
version to BD was mainly from depression (46.4%) and SCZ
(12.1%). The diagnostic inconsistency of ATPD was 94.1%
and 60.3% of ATPD eventually shifted to SCZ. ATPD was the
most common disease revised to SCZ. Among 19 rehospital-
izations diagnosed with SAD, 7 (24%) shifted to SCZ and 9
(32%) shifted to BD. Most unspecified psychosis eventually
turned to SCZ and BD. These patients whose baseline diagno-
sis was NSRD mainly converted to mood disorders (66.4%).

In terms of years, the overall consistency of psychiatric di-
agnoses was 92.1% to 94.9% from 2011 to 2019, and 88.5% in
2020 (Supplementary Figure 1 in the online-only Data Sup-
plement).

Factors influencing diagnostic consistency

To determine predictors in a diagnostic shift during a short
hospitalization, first-admission patients were divided into two
groups according to whether the diagnosis was consistent.
By comparing the LOS, age, gender, marital status, occupa-
tion, and co-morbidity of physical diseases between the two
groups, significant differences were found in the LOS (Z=
-7.57, p<0.001) and mean age (Z=12.40, p<0.001). LOS in-

creased with inconsistent diagnoses (mean 21.1 days as com-
pared to mean 18.9 days without discrepant diagnoses). The
mean age of the discrepant group was 22.1 (SD 8.3) years old
compared with 25.3 (SD 9.2) years old of the consistent group.
Then, stepwise logistic regression analysis was used to ana-
lyze the predictor of diagnoses discrepancy. The LOS and age
were independent predictors of a diagnosis of shifts (Table 3).

DISCUSSION

This retrospective study covered 20,359 inpatients (3,762 of
which were rehospitalizations) from 2011 to 2020 and inves-
tigated the distribution and diagnostic consistency of mental
disorders. The results found that three major mental disorders
remain the leading cause of hospitalization. During short-term
hospitalization, most mental disorder diagnoses were highly
stable, however, among rehospitalizations, the diagnostic con-
sistency of all mental illness categories was strikingly decreased.
Meanwhile, LOS and age were major predictors of inconsis-
tent diagnosis.

Our results showed that despite the number of SCZ pa-
tients increasing," hospitalization rates for SCZ had notice-
ably decreased each year in our findings. Conversely, hospi-
talization rates for BD and depression were both on the rise.
In line with previous studies, admission rates for SCZ de-
creased while mood disorders increased in Taiwan from 1998
to 2007." Twenge et al.'® also reported that the proportion
of inpatients with mood disorders has been increasing."” No-
tably, the decade development of community-based mental
health services has contributed to substantial improvements
in the early recognition of mental illness, the immediate treat-
ment rates of patients, the continuity of treatment, and per-
sonalized rehabilitation.”® Thus, patients with stable serious
mental disorders will receive effective intervention and treat-
ment in community hospitals, which may account for the de-
creased hospitalization rates for SCZ in general hospitals.
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Table 3. Logistic regression assesses predictors of diagnosis shift
Variables B SE Wald df  Sig.  Exp(B)

Length of 0.015  0.002 53277 1 <0.001 1.015
stay days

Age -0.041 0.003 137.052 1 <0.001 0.960

Constant -1.717  0.099 301.842 1 0.180

Gender and comorbidities were intermodally entered into the step-
wise logistic regression model and were excluded as predictors of
diagnostic metastasis after the analysis. EXP(B) 95% confidence
interval: length of stay days (1.009-1.018), age (0.954-0.967). SE,
standard error; Sig., significant

When patients were divided into age groups, we found the
proportion of adolescents hospitalized significantly increased
every year. Recent surveys reported that the proportion of mood
disorders relative to all psychiatric was increased among chil-

dren and adolescents,'**

which might be one possible reason
for the young age of this sample. Besides, most adult mental
disorders began in adolescence,”* and with improving men-
tal health awareness in general, mental illness was identified
and treated at an early stage.

224 3 notable

Moreover, consistent with previous reports,
finding was the mean LOS decreased by 5 days during the
last decade. On the one hand, it was reported that the hospi-
talization time for mood disorders was shorter than that of
SCZ.*>* With the increase in the effectiveness of antipsychot-
ics and related psychological or physical interventions,”” hos-
pital treatment times were shorted given the rapid recovery
of patients. On the other hand, previous studies have reported
the impact of healthcare reform on the LOS.%*** It is worth
mentioning that, to promote the realization of the interna-
tional UHC (universal health coverage) goals, which means
all individuals and communities have access to the health ser-
vices they need without suffering financial hardship, China
has launched a series of healthcare reforms since 2009. In
2018, more than 95% of the population was covered by health
insurance.” Zhou et al.” found that insurance plans with low-
er co-payments were predictors of longer hospital stays. Gao
et al.”” reported that the payment reform reduced the LOS by
17.7% but did not affect the quality of care. Therefore, chang-
es in these measures may have a substantial impact on reduc-
ing the LOS. Despite this, some studies reported that shorter
hospital stays were associated with the number of rehospital-
izations,”** whereas discordant views reported that shorter
hospital stays did not affect patient quality of care and were
not directly associated with readmission.”?*>*

In our results, the 10-year overall cumulative rate of con-
version to another mental illness among first admissions in
this general hospital was 7.3%, which confirmed a high de-
gree of diagnostic consistency during short-term hospitaliza-
tion. However, for patients who were hospitalized at least
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twice, 28.7% had diagnostically switched in their last discharge

diagnosis. This time-mediated instability may be more reflec-

tive of the natural transformation of the mental disease.
Consistent with the results of previous studies, diagnostic

37-39 and

discrepancies were high in unspecified psychosis
ATPD.** A significant proportion of patients with unspeci-
fied psychosis shifted to the SCZ spectrum and mood disorder
classifications. ATPD was the most common disorder con-
verted to SCZ, followed by bipolar disorder among the first
and repeated hospitalizations. These findings provided new
evidence for the idea of a differentiated process in functional
psychosis, that clarity and stability of clinical images would
get increased with the decreasing of comorbidity and atypical
symptoms over time and consequently contribute to a more
definitive diagnosis.*’ Therefore, it is more meaningful to ex-
pand the longitudinal sample and find potential predictors of
the transition from other functional psychosis to the SCZ
spectrum or affective psychosis.*

Our findings showed cross-conversion between SCZ, SAD,
and mood disorder. The diagnostic stability of depression and
SAD among the readmissions were 55.9% and 32.1%, respec-
tively, still, which were above 85% among the first admission.
The 24% of readmissions with depression developed BD in
our study that in line with previous studies reported unipolar
depression frequently developed into BD.*** Previous reports
have illustrated these disorders were difficult to identify when
there was a significant overlap of symptoms.*** In clinical
practice, both prominent psychotic symptoms and affective
symptoms may occur in a person at the same time, which may
confuse clinicians hard to find a clear boundary to making a
pure SCZ or mood disorder. Since the lack of a clear bound-
ary between SCZ and mood disorders, Jacob Kasanin pro-
posed a hybrid concept, SAD.* However, 32% of readmissions
with SAD converted to BD and 24% to SCZ in this study. Thus,
emphasis should be placed on the classification and revision-
ing of criteria among mood disorders, SAD, and SCZ.

Nevertheless, we found the rate of short-term hospitaliza-
tion misdiagnosis fluctuated by less than 2.5% (except com-
pared with 2020) despite vast scientific and technological ad-
vances in medicine over the last decade. This result may be
related to the natural evolution of certain disorders and also
underscores the inherent weaknesses in the diagnostic classi-
fication system. The introduction of comprehensive diagnos-
tic criteria and so-called “operational definitions” of these cri-
teria in DSM-III since the 1980s has valuably improved the
reliability of psychiatric diagnostics.” However, the limita-
tions of this approach have become increasingly apparent.
Due to the interdisciplinary nature of psychiatry, the opera-
tionalism of psychiatric diagnosis simplifies the diagnostic
process, making the assessment of subjective experience al-
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most excluded and undervalued on the theoretical level, fur-
ther affecting the validity and heterogeneity of diagnosis.””
Especially for disorders only with short follow-up, it is difhi-
cult for psychiatrists to reach the right diagnosis in enough
time or to combine humanistic and environmental factors,
leading to inappropriate treatment or intervention.” Although
to overcome the limitations of empirical classification, the
DSM-5 combined the classification approach and the partial
adoption of a dimensional approach,” which clinical utility
and diagnostic validity of the new diagnostic classification
still needs further evaluation, and person-centered individu-
alized evaluation and multi-level exploration are essential for
diagnostic classification.

The interrater reliability of diagnoses is controlled by the
subjective experience of each evaluator and the hierarchical
differences in communication with the object. It should be
noted that in this study the psychiatrists who assigned the di-
agnosis were not aware of this program in progress, and each
diagnosis was determined jointly by two or more psychiatrists
with specialty training in psychiatry. This training (including
assessment of symptom scales, collection of medical informa-
tion, and clinical interviews) may partially reduce diagnostic
inconsistencies. Therefore, our findings accurately reflect the
practical application of diagnostic classification in psychiatric
clinical practice.

Patients with inconsistent diagnoses were younger and had
longer hospital stays than those with stable diagnoses. Our
results showed no significant difference in other demograph-
ic characteristics between these two groups. Since children
and adolescents were at the peak of the onset of mental disor-
ders and the risk of conversion to other disorders.*"** Espe-
cially patients and families have a potential influence on doc-
tors diagnoses. Clinicians may make a mild admission diagnosis
than real symptoms, which affects the stability of the diagno-
sis. This reminds psychiatrists to pay more attention and be
more cautiously on young patients when making diagnoses.
Longer hospital stays and younger age were associated with
increased odds of diagnosis alteration, this result validates the
findings of previous studies,* suggesting that inconsistent di-
agnosis increases inpatient care costs and may result in delays
in treatments or interventions. Therefore, systematically iden-
tifying misdiagnosis and reducing diagnosis delay is condu-
cive to the rehabilitation of patients.

Uncommon mental disorders should also get our focus. In
the past period, most studies had focused on changes in a sin-
gle disease category such as SCZ,”® BD,”"" and personality dis-
order,"*" but our study included uncommon diagnostic clas-
sifications. For example, NSRD was ever shifted to BD. These
inconsistencies may be related to comorbidity, which increased
diagnostic complexity. Thus, clinicians’ comprehensive obser-
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vations and evaluations of symptoms were still important
means to determine the correct trend of the disease.

Also, our study has certain limitations. Firstly, the study only
compared inpatient changes in a single environment, further
research needs to be expanded to other settings. Secondly, af-
fected by the quality of documents, there may be some devia-
tion in diagnosis in different periods. However, this research
center has a strict medical record management system, and
two or more doctors make diagnoses simultaneously, so the
samples in this retrospective study are of high quality and rep-
resentativeness. Finally, it is necessary to compare more char-
acteristics of patients between the diagnoses consistent group
and discrepant group to find out the related factors that may
affect the accuracy of diagnosis.

In summary, our results proved that ICD-10 has high diag-
nostic stability in hospitalized patients, but it still shows some
inherent limitations when the diagnosis needs to be made in a
long-term follow-up. Further training in clinical assessment
and proper revision of diagnostic criteria could be beneficial.
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Supplementary Table 1. Cross-tabulation of admission and discharge ICD-10 discrepancy diagnosis in patients (N=1,490)

Admission N (%) Changed discharge diagnosis according to ICD-10 first two-digit
diagnosis FOX  F1X F20 F22 F23 F25 F29 F31 F32 F33 F38 F4X F5X FeX F7X F8X  F9X F99

FOX 24(1.6) - : 6 : 4 : 1 4 2 : : 5 . : : - - 2
FIX 6(0.4) . . 2 . . . 1 1 1 . - 1 - . . - . .
F20 356 (23.9) 9 6 - 8 9 13 34 150 67 6 2 30 5 8 1 - 8 -
F22 5(0.3) 1 . 2 . § : . . . . . 1 § : . . . 1
F23 172 (11.5) 2 1 92 1 - - 4 47 9 1 - 10 - - - - 4 1
F25 11(0.7) . . 4 . . . 2 6 . . . . . . . - . .
F29 87 (5.8) 2 1 18 - 6 - - 15 14 1 - 17 1 2 1 - 8 1
F31 132 (8.9) 9 3 58 2 11 8 5 - 16 - 2 5 - 3 2 - 8 -
F32 234 (15.7) 2 1 36 1 2 3 5 168 - - - 8 2 - - 1 3 -
F33 19 (1.3) 1 - 3 . - - - 14 - - - . 1 - - - - 2
F3X 3(0.2) - - - - . - 1 1 - - - - 1 - - - - -
F4X 113 (7.6) 5 1 9 1 2 - 5 30 24 1 2 26 2 - - 1 3 -
F5X 22(1.5) . : : - . . 4 6 3 : 1 6 2 . . . . 1
F6X 3(0.2) - - - - - - - - - - - - - - 2 1 -
F70 7(0.5) 1 - 1 . . . 1 2 - . - 1 - 1 : - - -
FoX 39(2.6) - - 3 - 1 - - 16 10 - - 5 2 1 - 1 -
F99 257 (17.2) 49 2 40 1 30 1 17 47 26 2 2 20 3 1 2 3 11 -
Total 1,490 (100) 81 15 274 14 65 25 80 507 172 11 9 135 19 15 7 7 47 8
Rate (%) 54 1 d 0.9 44 1.7 53 33.9 11.6 0.7 0.6 8.9 1.3 1 0.5 0.5 3.2 0.5

FO0X, organic mental disorders; F1X, mental and behavioral disorders due to psychoactive substance use; F20, schizophrenia; F22, persistent delusional disorders; F23, acute and
brief psychotic disorder; F25, schizoaffective disorders; F29, unspecified nonorganic psychosis; F31, bipolar disorder; F32, depression; F33, recurrent depressive disorder; F3X,
another mood (affective) disorder; F4X, neurotic, stress-related and somatoform disorders; F5X, behavioral syndromes associated with physiological disturbances and physical
factors; F6X, disorders of adult personality and behavior; F70, mental retardation; F8X, disorders of psychological development; F9X, behavioral and emotional disorders with
onset usually occur in childhood and adolescence; F99, unspecified mental disorder; ICD-10, the International Classification of Diseases Version-10



Supplementary Table 2. Cross-tabulation of discrepancy diagnosis in readmission patients (N=1,078)

Baseline N (%) Final longitudinal diagnosis
diagnosis FOX F1X  F20 F22 F23 F25 F29 F31 F32 F33 F38 F4X F5X FeX F7X F8X F9X  F99
FOX 26 (2.4) 7 § 11 : 1 : - 3 2 - - - R - . ] 1 1
F1X 10 (0.9) - 5 2 - - - - 1 2 - - - - - - - - -
F20 149 (13.8) 2 2 - 3 - 18 2 96 18 1 1 3 1 - 2 - - -
F22 8(0.7) - - 6 - - - 1 1 - - ; - . ) . ] _ _
F23 111 (10.3) - - 67 - - 1 1 32 2 1 1 2 - - - - 4 -
F25 19 (1.8) 1 . 7 . . . . 9 . 1 1 - i . . ] . _
F29 21(1.9) - - 14 - - - - 2 ; i ; 2 1 ) ] . 1 1
F31 81(7.5) 1 1 47 - 1 8 2 - 8 1 5 2 1 1 - - 1 2
F32 369 (34.2) 2 4 34 1 - 5 1 201 - 68 1 45 1 1 - 1 4 -
F33 18 (1.7) 1 - - - - - - 5 12 - - - - - - - . .
F38 8(0.7) - - 1 . . - 1 6 - - . . . ] ] ] . _
F3X 16 (1.5) . - 4 - - 1 - 9 2 - . ] ) ) . . . _
F4X 140 (13) 4 - 15 2 - - 1 35 52 5 1 17 2 1 - 1 3 1
F5X 19 (1.8) 1 - 2 - - - - 3 6 - - 6 1 : . - ) )
F6X 6(0.6) - - 3 - . - - 1 - - - 2 . ) . } . _
F79 4(0.4) 1 - 3 - - ; . ; ] ) . ] - ] . ) ) )
F80 2002) - : ; - - - ; 1 ] ) } ) ; ] ] ) 1 )
FOX 19(1.8) - - 7 - - - 3 6 - - - - - 1 - 1 1 ;
F99 52 (4.8) - - 10 - - - 1 28 10 - - 4 - 1 - 1 3 -
Total 1,078 (100) 20 12 233 6 2 33 13 433 114 77 10 83 7 5 2 4 19 5
Rate (%) 1.9 1.1 21.6 0.6 0.6 3.1 1.2 402  10.6 7.1 0.9 7.7 0.6 0.5 0.2 0.4 1.8 0.5

FOX, organic mental disorders; F1X, mental and behavioral disorders due to psychoactive substance use; F20, schizophrenia; F22, persistent delusional disorders; F23, acute and
brief psychotic disorder; F25, schizoaffective disorders; F29, unspecified nonorganic psychosis; F31, bipolar disorder; F32, depression; F33, recurrent depressive disorder; F38,
other mood (affective) disorders; F3X, another mood (affective) disorder; F4X, neurotic, stress-related and somatoform disorders; F5X, behavioral syndromes associated with
physiological disturbances and physical factors; F6X, disorders of adult personality and behavior; F7X, mental retardation; F79, unspecified mental retardation; F80, specific de-
velopmental disorders of speech and language; F8X, disorders of psychological development; F9X, behavioral and emotional disorders with onset usually occur in childhood and
adolescence; F99, unspecified mental disord
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Supplementary Figure 1. Changes in inconsistent rates of psychiatric
diagnosis from 2011 to 2020. N, number.



