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Abstract

Background: Anxiety disorders are the most common groups of mental disorders. Based on the world health organization reports
7.4% of global DALYs are caused by disorders, which are in the mental and behavioral category. One of the problems of these patients
is the length of stay in the hospital, which can be studied in various aspects.
Objectives: The objective of this study was to determine the effects of related factors on the duration of hospitalization in patients
with anxiety disorders.
Methods: A historical cohort of patients placed in the psychiatric center in Sari, northern Iran, were studied from April 2007 to
March 2012. Statistical analysis using Weibull regression and stata.12 was performed at the significant level of 0.05.
Results: A total of 427 persons were studied. The median length of hospital stay was 17 (inter quartile range 10 - 29 day). The results
showed age was associated with the length of stay (P = 0.036). Also, patients with previous hospitalization and patients who received
electro convulsive therapy and occupational therapy had a longer stay in the hospital (P < 0.001).
Conclusions: The overall results showed that the type of treatment is effective in reducing the duration of hospitalization. Aging
has a subtractive effect on the length of hospital stay. It seems that additional research concerning mental health care services may
be required to identify more factors affecting the length of stay.
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1. Background

Human beings have always been worried about physi-
cal health, social relationships, and his place in the world,
and raised many questions and theories in this regard.
Since mental disorders are often eccentric or annoying and
draws attention, different reactions such as anger, resent-
ment, reluctance, fear, and confusion may be seen. There
is later annoyance to the individual or those around him,
whether there is a tendency to treat these disorders or
not. Some disorders easily affect one’s work and social life
and often disrupt his performance (1). Anxiety disorders,
which were in the category of “Neuroses”, in the 18th cen-
tury, were used for the first time by “William Cullen”, a
Scottish physician. During the 19th century, based on the
biogenesis theory of neuroses, those who had rigidity and
self-defeating behavior, despite healthy physical appear-
ance, known as neuroticism, it was thought that they are

suffering from unknown “neurological disorders”. At the
beginning of the 20th century, this theory was replaced
by Freud’s “Psychogenesis” theory. Freud coined the term
«Anxiety Neuroses» and emphasized on the fact that neu-
rotic disorders does not arise from physical causes, but
is rooted in anxiety; in the sense when unconscious re-
pressed memories and desires attempt to reach the level
of consciousness, anxiety as a warning signal from the
base “Ego” becomes apparent and emerges in the form of
neurotic disorders. Freud’s theory found popularity and
become the base of neuroses classification in DSM pub-
lished by the American psychiatric association (2). «Anxi-
ety» stems from the Latin word «Anxious» in the sense of
tightness in the chest. Anxiety refers to the fear of un-
known origin, the person does not know why he’s afraid,
or fear of danger seems inappropriate (3). “Anxiety disor-
ders” includes those mental disorders, which anxiety is the
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central point of symptoms of the disorder. In other words,
in such disorders symptoms of anxiety are crucial. After
mood disorders, the most prevalent psychiatric illnesses
are anxiety disorders (4). These types of disorders are usu-
ally treated with a combination of biological and psycho-
logical therapies. The world health organization (WHO) es-
timates that 7.4% of global DALYs are caused by disorders in
the mental and behavioral disorders category. Among all
disorders, anxiety disorder accounts for 1.08% of all global
DALYs (5). One of the problems of psychiatric patients is
duration of hospital stay, which the factors affecting it can
be studied in various aspects. Hospitals are the main cen-
ters in the health system with crucial roles on the efficacy
of health system (6). These health settings consume half of
the national expenses in the health sector (7). Demand on
the use of hospital services is increasing. One of the ways
the governments use for the management of increasing
demand of the hospital services is an analysis of the use of
hospital services (8). Analysis of the information related to
the hospitals performance and rate of benefiting services
helps management and decision making of the managers.
Hospital stay duration is a main index, which is used ex-
tensively nowadays and is one of the simplest indices of
hospital activities. This index is used for various objectives,
including the hospital care managements, quality central
necessity of using hospital services in the hospital man-
agement (9). Duration of hospital stay is generally used
as an efficiency index. On this aspect, hospital stay dura-
tion reduction leads to the increase of efficiency through
increase in the number of patients or reduction in num-
ber of hospital beds (10). Reduction of unnecessary hos-
pital stay leads to the giving more health services to more
number of the patients and reduces the investment pres-
sure and establishment of new health care setting (11). In
response to these concerns, this study focused on identify-
ing variables that may be associated with the duration of
hospitalization.

2. Objectives

This study aimed to determine the affecting factors on
the duration of hospitalization in patients with anxiety dis-
orders, using survival analysis methods.

3. Materials and Methods

This was a historical cohort study. A total of 2397
medical documentations of patients with psychiatry disor-
ders were studied at a referral psychiatric hospital in Sari,
northern Iran from April 2007 to March 2012. According to
the information recorded in the documents, 427 patients

with anxiety disorder (including generalized anxiety dis-
order, acute stress disorder, posttraumatic stress disorder,
obsessive-compulsive disorder, panic disorders, phobias,
etc.) were entered in the study. Data collection tool was a
checklist comprising of the length of hospital stay as de-
pendent variable, and gender, age, residence (native, non-
native), the insurance status, the history of hospitalization
at psychiatric center, substance dependence, duration of
disorder, related illness, and the type of treatment as inde-
pendent variables.

3.1. Ethical Considerations

This study was approved by the ethics committee of
Mazandaran University of Medical Sciences.

3.2. Statistical Analysis

Survival analysis is a statistical method used to study
time to event data. One of the specific characteristics of
survival analysis in comparison with other studies is cen-
soring. Censorship occurs when we have incomplete infor-
mation about the survival time of some subjects (12). In the
present study, duration of hospital stay was considered as
survival time variable, and the event was discharge from
hospital. In the survival analysis there are various meth-
ods to fit the data. If the goal is to describe the survival
regardless of covariates Non-parametric analysis methods
such as the life table and Kaplan -Meier are used. However,
if the goal is to investigate the effects of covariates on sur-
vival time, regression models are used. These models are
divided into 2 main categories: proportional hazards (PH)
model and accelerated failure time (AFT) model. Propor-
tional hazards regression model is used to obtain the effect
of covariates on the risk function. In the accelerated regres-
sion model, the failure time of the effects of covariates on
survival time logarithm will be obtained (13).

The (AFT) model is not used very often to analyze sur-
vival time data, however it suggests a statistical useful ap-
proach that is based on the survival curve rather than the
hazard function. Many parametric models are AFT. Weibull
is the most common distribution for parametric models in
survival data. It should be noted that Weibull is the only
model that can be used in both AFT and PH forms (14). This
was checked for each variable by considering the parallel
shape of the log (-log) plots. The Kaplan-Meier estimates
of lengths of stay across age groups of patients were plot-
ted (Figure 1). Then, univariate tests conducted using the
log rank test and variables with P < 0.3 were considered.
Finally, Weibull regression analysis was performed to de-
termine effective variables on the length of stay. Statistical
analyses were performed using STATA 12 software and the
value of α = 0.05 was considered significant.
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Figure 1. Kaplan-Meier Plot of Length of Stay Across Age Group of Patients

4. Results

Patients included in this study were 313 (73%) males and
114 (27%) females. The median length of hospital stay was 17
(interquartile range 10 - 29 day). The results showed that
factors such as gender (P = 0.616), residence type (P = 0.6),
insurance status (P = 0.08), supplementary insurance (P =
0.07), substance dependence (P = 0.51), duration of disor-
der (P = 0.45), and related illness (P = 0.78) were not associ-
ated with the duration of hospital stay. However age had a
significant effect on the length of stay (P = 0.036). Also, pa-
tients who had received electroconvulsive therapy as well
as occupational therapy, and patients with previous hospi-
talization had longer stay in hospital (P < 0.001, P = 0.033,
respectively). The Weibull regression output is presented
in Table 1.

5. Discussion

We applied statistical methods to make use of ‘time to
event’ outcomes to identify factors affecting duration of
stay in hospital in patients with anxiety disorders. As the
results show aging has subtractive effect on the length of
stay. According to estimates of the acceleration factor (γ
= 0.91), the length of hospital stay in patients who were in
the older age was 9% fewer than other patients. This result
was the same as the duration of first time hospitalization
in all psychiatric patients of the same hospital (15). Further-
more, in same study by Richter, the relation between the

duration of hospitalization of mental patients, age, and
type of diagnosis was evaluated at a hospital in Germany
(16). The results showed that diagnosis and age consist of
5.1% of the variance of the length of stay in the hospital and
3.11% of the variance was determined by clinical and demo-
graphic characteristics. This finding doesn’t support those
of Cheng et al., who identified that older age is associated
with the longest psychiatric inpatient length of stay (17).
In the current study between factors such as gender, type
of residence, insurance status, and duration of disorder
to the duration of hospitalization, no relation was found.
This result was different from the results of research con-
ducted on psychiatric patients by Fakharian et al., at Razi
Psychiatric hospital (18). In addition, patients with previ-
ous hospitalization had longer length of stay. Many pa-
tients with an anxiety disorder also have a co-occurring
disorder or physical illness, which can affect the length of
hospitalization and make recovery more difficult. In this
study there was no significant association between related
illness and the length of stay. We found that electrocon-
vulsive therapy and occupational therapy were associated
with increase in the length of stay. Considering the accel-
eration factor (γ = 1.91) for electroconvulsive therapy and
(γ = 1.79) for occupational therapy, patients who received
these types of therapies are 91% and 79% more than other
patients that were hospitalized.

Usually in the treatment of anxiety disorders, phar-
macotherapy and psychotherapy are used, however, some
anxiety disorders are treatment-resistant and do not im-
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Table 1. Coefficients and z Statistics of Length of Stay for Patients with Anxiety Disorders

Variable Coefficient Std. Err. Z γ P > |z| 95% Conf. Interval

Gender -0.04 0.08 -0.5 - 0.616 0.81, 1.42

Age -0.09 0.04 -2.1 0.91 0.036 1.01, 1.34

Residence 0.08 0.15 0.51 - 0.607 0.53, 1.45

Insurance 0.25 0.14 1.74 - 0.083 0.41, 1.06

Supplementary insurance -0.14 0.08 -1.77 - 0.076 0.97, 1.65

Previous hospitalization 0.15 0.07 2.13 1.16 0.033 0.61, 0.98

Substance dependence -0.04 0.06 -0.66 - 0.51 0.87, 1.32

Duration of disorder -0.003 0.004 -0.75 - 0.453 0.99, 1.o2

Related illness -0.02 0.07 -0.28 - 0.78 -0.17, 0.12

Type of treatment

Pharmacotherapy (baseline)

Psychotherapy -0.45 0.08 0.77 - 0.442 0.29, 15.8

Electroconvulsive therapy 0.64 0.09 6.42 1.91 < 0.001 0.23, 0.47

Occupational Therapy 0.58 0.13 4.4 1.79 < 0.001 0.23, 0.58

prove with these conventional therapies. Therefore, pa-
tients who receive electroconvulsive therapy and occupa-
tional therapy, despite long-term hospitalization, may ben-
efit from sustainable therapeutic effects. Chand Rant ex-
amined reducing the duration of hospitalization in the
psychiatric emergency unit and concluded that reducing
the length of stay by 9 days to an average of 16 days did not
increase in the readmission rate (19). Rasanesn examined
changes in the treatment of schizophrenic by patients’
gender and concluded that gender was not significantly
related with the average duration of disease (20). In the
current study, we found no significant relation between
substance dependence and the length of hospitalization,
However, Rise, in a study on schizophrenia patients who
had simultaneously substance dependence disorder, con-
cluded these patients compared to schizophrenic patients
who had no substance dependence, had less hospitaliza-
tion time, and suggest this hypothesis that the substance
temporarily strengthen patients’ symptoms and may also
be effective on the prognosis of patients (21). In another
study by Miller (2016), the relationship between active sub-
stance use at the time of psychiatric hospitalization and
changes in suicide risk measures and length-of-stay was ex-
amined. The results showed patients with a substance use
disorder had a 1.0 day shorter length-of stay and the lowest
measures of suicide on admission (22).

Due to the high cost of health care, designing compre-
hensive programs will reduce at least 20% of health care
costs. Therefore, in addition to appropriate health care,
people can also benefit from financial justice in health care
costs. Thus, considering the issue of reducing length of

hospitalization in psychiatric patients would help to the
economy of health system, reducing the burden of mental
illnesses and more attention to the social factors of health
care. The limitation of this study was the defective patient
records due to inadequate software program. There may
also be other causes that affect the length of hospital stay
that are not considered in our study. Factors such as stay
during the religious occasion months (Moharram, Zihajeh
and Ramadan) and agriculture season, public attitudes to
the mental patients, and private or public service delivery
can be addressed in future researches.

5.1. Conclusion

In summary, we believe that the type of treatment is
effective in reducing the duration of hospitalization. Ag-
ing has subtractive effect on the length of hospital stay. By
identifying these relationships, we can make an effort to
organize health care services. It seems that additional re-
search concerning mental health care services may be re-
quired to identify more factors affecting the length of stay.
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